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THE ALASKAN HIGHWAY 
OIL PIPELINE. 


THE case for the construction of a road capable 
of carrying heavy traffic between Alaska and 
Canada, end so linking with the road and railway 
system of the United States, had been advocated 
for a number of years before the outbreak of war, 
but this latter event greatly strengthened the argu- 
ments which had been put forward and the project 
was examined by an International Highway Com- 
mission, made up of representatives of the United 
States and Canada. In 1941, this body recom- 


may be suspended for extensive periods. With the 
entry of Japan into the war, the case for an alter- 
native route was greatly strengthened. 

The Alaskan Highway, which has been built, 
follows the chain of airfields. Petrol and other 
supplies to these fields and to the interior of Alaska 
may now be transported over the road or may be 
brought by sea to Skagway, which is shown on the 
map reproduced in Fig. 1, on this page, from which 
a railway connects to the highway at Whitehorse ; 
there is also a road running approximately parallel 
to the railway, some miles to the west. These 
alternative supply routes may appear to have been 
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The oilfield at Norman Wells, to which it was 
decided to make connection, was first exploited in 
August, 1920. The presence of oil in this area had 
been known since 1789, as Alexander Mackenzie, 
after whom the Mackenzie River is named, found 
oil seeping from the bank when exploring the river 
valley. In 1920, a syndicate was formed in Calgary, 
Alberta, to work the field and, as mentioned above, 
the first well was put into production in August 
of that year. Shortly afterwards, the field was 
purchased by the Imperial Oil Company, a subsi- 
diary of the Standard Oil Company, and further 
development was carried out. When it was decided 
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mended that the road should be put in hand at 
once, estimating that it would require two years 
for construction. The recommendation was adopted 
and work was started early in 1942, but so ener- 
getically was it’ pursued that, instead of two years 
being required, the road was brought into a state 
in which it could be used in nine months. The 
general case for the road and details of the con- 
structional methods employed have already been 
dealt with in these columns,* and it is sufficient 
here to say that Alaska, which constitutes an 
important military outpost of the United States, 
was, before the construction of the road, entirely 
dependent on sea communications for heavy traffic 
although it was connected with Canada by a chain 
of airfields. Although there is nothing novel in a 
country being dependent on sea transport for con- 
nection with the outside world, conditions in Alaska 
were particularly unfavourable. The sea approaches 
are narrow and difficult, and the weather, especially 
in the winter, is so unfavourable that navigation 





* ENGINEERING, vol. 152, page 412 (1941); and vol. 
155, page 321 (1943). 


adequate for the service required, but the journey 
from the United States, via British Columbia, is 
very long and tankers serving Skagway are open 
to submarine attack. In April, 1942, when the 
Japanese were threatening the Alaskan coast, and 
tanker sinkings were on a serious scale, it was 
decided to relieve the petrol and oil supply situation 
by running a pipeline to the Alaskan Highway 
from the existing oilfield at Norman Wells, on the 
Mackenzie River, in the Canadian Northwest 
Territory. The position of this place is shown in 
Fig. 1. The project was a bold one, involving 
serious difficulties, as Whitehorse, which was selected 
as the main delivery point on the Highway, is 
600 miles from Norman Wells and the route crosses 
the Mackenzie Mountain Range, which has never 
been surveyed. The line which has been built 
crosses these mountains through a pass at an 
elevation of 5,000 ft. The climatic conditions in the 
whole area traversed are exceedingly severe, tem- 
peratures of 70 deg. F. below zero being encountered 
in the winter and over 90 deg. F. in the summer, at 
which time mosquitoes constituted a serious menace 
to health. 








to run the pipeline to the Alaskan Highway, the 
Imperial Oil Company was given a contract which 
justified the development of the output, and the 
three wells then in production were augmented by 
the sinking of new ones. 

The oilfield conditions at Norman Wells are 
favourable. The wells are shallow, not exceeding 
some 1,200 ft. to 1,400 ft. in depth, and the oil is 
delivered under pressure, so that no pumping equip- 
ment is required. The crude oil is of such high 
quality that it can be used as a Diesel-engine fuel 
without any treatment. It has a paraffin base but 
contains very little paraffin wax. It will flow at 
70 deg. F. below zero, which is a point of great 
importance in view of the winter climatic conditions 
ruling on the pipeline route. In 1939, the Imperial 
Oil Company erected a small refinery at Norman 
Wells and this served to supply petrol for use in 
constructional work on the pipeline in the northern 
area. This plant is only of local significance and the 
main plan which has been adopted is to deliver crude 
oil to a new refinery plant which has been con- 
structed at Whitehorse on the Highway. The crude- 
oil line connects to the Highway at a point on the 
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Testin River, as shown in Fig. 1. Thence it follows 
the Highway for a distance of 80 miles to White- 
horse. From the refinery at this place a petrol 
line runs westward to Fairbanks, 600 Miles away, 
an eastern line connecting to Watson Lake, 300 
miles in the other direction. There is also a 
branch line, 110 miles long, connecting Whitehorse 
with Skagway, and from this there is a sub-branch 
at Carcross, joining the Watson Lake line. This 
Skagway branch can be used to supply tankers with 
petrol from the Whitehorse plant, or, in a reverse 
direction, to serve Fairbanks, Whitehorse and Wat- 
son Lake with petrol shipped from other supply areas. 

The refining plant at Whitehorse, which has a 
capacity of 3,000 barrels a day, was transported 
bodily from Texas, in order to get operations started 
without delay. There is storage accommodation 
for crude oil at this place and also at Norman Wells, 
while there are petrol-storage farms at Skagway, 
Whitehorse, and Fairbanks. Petrol tanks are also 
installed at the principal airfields. Pumping sta- 
tions are provided throughout the pipe network at 
distances of about 50 miles apart. The Skagway- 
Whitehorse line was first completed and was used 
to supply the airfields with imported petrol shipped 
to Skagway before the Whitehorse refining plant, 
and the other parts of the pipeline, were completed. 
The imported petrol was distributed to the airfields, 
from Whitehorse, by tank lorries. The operation 
of the Whitehorse refinery plant, now in production, 
and the control of the distribution of petrol through- 
out the network is in the hands of the British- 
American Oil Company. 

The total length of pipeline is about 1,600 miles 
and it varies in diameter from 6 in. to 2 in. The 
main crude-oil line from Norman Wells is 4 in. in 
diameter for the first 500 miles and changes to 6 in. 
for the remaining 100 miles, which bring it to White- 
horse ; the smaller sizes are employed on sections 
of the petrol line. The pipe sections varied in 
length from 30 ft. to 40 ft. and the delivery on site 
of this heavy material and of the constructional 
plant constituted one of the major difficulties of the 
enterprise. The whole project was carried out under 
the general direction of the United States Army 
Corps of Engineers and was paid for from public 
funds. The detail features of the work were handled 
by Mr. J. Gordon Turnbull, of Cleveland, and 
Messrs. Sverdrup and Parcel, of St. Louis, who 
acted as joint consulting engineers. The actual 
work of construction was carried out by Messrs. 
Bechtel, Price and Callahan, which was formed by 
a combination of California contractors. For some 
portions of the work the contractors had the assist- 
ance of Army Engineer detachments. 

Work was started late in 1942, and the first 
operations undertaken were the laying of the 
Skagway-Whitehorse pipeline and the transport 
of equipment, material and workpeople to Norman 
Wells. In this first stage a series of ten flight strips 
were also prepared along the’supply route. The 
building of this first section of the line was a rela- 
tively straightforward job, as the route lay alongside 
the existing railway and was reasonably accessible. 
The transport of material to Norman Wells, how- 
over, presented great difficulties. When the work 
was started, the only possible route for the transport 
of plant was from Edmonton, in Alberta, via Water- 
ways and the Great Slave Lake. Edmonton is 
situated on the Canadian National Railway and 
is connected to Waterways, 300 miles away, by the 
Northern Alberta Railroad. From this latter town, 
the greater part of the route, 1,200 miles in length, 
to Norman Wells is by water. It can be traced in 
Fig. 1. The first section is formed by the Athabaska 
River, which runs into Lake Athabaska at Embarass. 
The route crosses this lake and then follows the 
Slave River to Fort Resolution on the Great Slave 
Lake. Material then had to be transported down 
the lake to Fort Providence on Hay River, which 
- joins the Mackenzie River at Fort Simpson. The 
last 500 miles of the route is along the Mackenzie 
River, on the north side of which Norman Wells is 
situated, Canol Camp being on the opposite bank. 

This long and complicated route involved many 
transhipments. For the portion of the journey 
from Waterways, wooden barges, constructed in 
sections and assembled on site, and small tugs were 
taken by rail to Waterways. These transported the 


THE ALASKAN HIGHWAY OIL PIPELINE. 




















Fic. 3. Tugs Berne Havtep on By-Pass Roap. 



















































Fie. 4. Srpe-Launcuine oF BarGe aT Fort Smita. 








JAN. 5, 1945. 


ENGINEERING. 








THE ALASKAN 





Fia. 5. 





Fie. 7. Mup ANcHOoR FoR RIVER CROSSINGS. 
material to Fort Resolution, but this part of the 
journey was interrupted by the most inconvenient 
section of the water route. Owing to the existence of 
a series of rapids on the Slave River, it was necessary 
to utilise a by-pass road 16 miles long, between 
Fitzgerald and Fort Smith, as shown in Fig. 1. 
This road was in existence prior to the construction 
of the oil pipeline, but it was of primitive type ; 
it was reconstructed by Army Engineers to enable 
it to deal with heavy traffic. At Fitzgerald, the 
barges and tugs were hauled by tractors on te low 
trailers and were transported on them for re- 
launching at Fort Smith. Two photographs illus- 
trating this overland transport are reproduced in 
Figs. 2 and 3, opposite, the former showing a 
65-ton barge being hauled, and the latter two tugs 
on their trailers. Fig. 4, on the same page, shows a 
barge being launched sideways at Fort Smith. The 
assemblage of pipes in the foreground of this illus- 
tration represents a sample of the bulk of the 
material which had to be carried over this incon- 
venient route. 

At Fort Resolution on the Great Slave Lake it was 
necessary to transfer the material to larger barges, 
as the small craft which had been utilised from 
Waterways were unsuitable for navigation in open 
water. Great Slave Lake has an area of 12,000 
sq. miles and is the fifth largest in North America ; 
it is subject to severe storms. The Hudson’ Bay 
Company operates a freight service from Fort 
Resolution up the Mackenzie River, and this was 
utilised, but the equipment available was insufficient 
to deal with the exceptional traffic created by the 
pipeline. Tugs and extra barges had to be pro- 
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Fie. 8. HAMMERING COMPLETED PirE WELD. 
vided. Even with the larger craft into which 
supplies were loaded at Fort Resolution, there was 
a considerable loss of equipment on the occasion of 
an unusually severe storm on the lake. It will be 
seen that the journey from Edmonton to Norman 
Wells and Canol Camp involved five handlings of 
the material, and to enable the best advantage to be 
taken of the facilities available at any time, handling 
and stock yards were established at Edmonton, 
Waterways, Embarass, Fitzgerald, Fort Smith, 
Fort Resolution, Fort Providence, Norman Wells 
and Canol Camp. Owing to the severe climate, 
this water route can be used only in the summer. 
The material, handled in the first favourable season, 
in 1942, consisted mainly of constructional plant, 
and although about 9,000 tons of pipe had been 
shipped from Edmonton when the open season 
ended very little of it had reached Norman Wells, 
the remainder being distributed in some of the 
various stock yards. By the summer of 1943, the 
whole system was in full operation, with the barges 
conveniently distributed throughout the route. For 
the run down Great Slave Lake, the Hudson Bay 
Company’s sternwheeler Distributor was made avail- 
able. This vessel could tow 1,300 tons of mi&terial 
on barges. 

The ten fiight strips which were mentioned earlier 
as part of the work first put in hand, were con- 
structed along the water route. They consisted of 
long runways graded and surfaced with gravel, and 
were each usually prepared in about three weeks. 
They were put in hand as soon as constructional 
machinery could be got to the site. The purpose of 
these flight strips was to enable an aeroplane 
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Fie. 6. Transport oF Pree Sections ON CONSTRUCTIONAL Roap. 


service to be operated, by means of which men, 
emergency rations, small tools and other supplies 
could be delivered without undue delay. The 
value of the arrangement is illustrated by the fact 
that over the water route it took from three to 
four weeks to transport workpeople from Edmonton 
to Norman Wells in favourable weather. If a storm 
occurred on Great Slave Lake considerable delay 
would be caused ; on one occasion a large gang was 
held up at Hay River for twelve days. 

To help in the delivery of material and supplies to 
Norman Weils, the water route was supplemented 
by two winter-trail roads constructed by the Army 
in the winter of 1942-43. They are indicated in 
Fig. 1. One started from Peace River, which is 
connected with Edmonton by a branch of the North- 
ern Alberta Railroad, and ran almost: due north 
to Fort Providence, whence it followed the east 
side of the Mackenzie River Valley to Norman 
Wells. A branch from the road connected to Hay 
River on Great Slave Lake. The second road 
started from Fort Nelson on the Alaskan Highway 
and followed the east bank of the Liard River to 
Fort Simpson. These roads were of a primitive 
type and consisted merely of clearances through the 
virgin country. They were usable only in the winter 
and all rivers and streams were crossed over the 
ice. With the spring thaw the roads went out of 
use as the ground became too soft to carry traffic. 
These alternative routes were used mainly for the 
transport of constructional machinery in time for 
the start of pipeline operations in 1943. 

The most difficult section of the pipeline work 
was naturally that between Norman Wells and the 
Testin River on the Alaskan Highway, as no previous 
means of access to the route existed. The site of 
the part of the line lying alongside the Highway 
could be reached without great difficulty. The lay- 
ing of the section from Norman Wells to Testin River 
could not be started until a road had been cut 
through the virgin country and accordingly, in the 
spring of 1943, the Army distributed an engineer 
regiment in four groups on the route. One group 
started at Testin River and the others at selected 
points in the interior. Work was started before 
the break-up of the winter frost and constructional 
plant was transported over the frozen ground. 
Winter camps furnished with supplies were estab- 
lished, as with the coming of summer the construc- 
tion groups became isolated, cross-country transport 
being possible only when the ground was frozen. 
The Army engineers drove a rough track over the 
route much in the manner described in the previous 
article dealing with the construction of the Alaskan 
Highway. There was no question of the building 
of a finished traffic road: An example of the type 
of country through which the track had to be driven 
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is illustrated in Fig. 5, on page 3, whigh shows a 
bulldozer banking earth into a gulley. The pioneer 
track was completed in August, 1943. 

During the early stages of this work, the con- 
tractor laid the Whitehorse-Testin River section of 
the pipeline, and about the end of June started 
on the Norman Wells branch, the two ends of the 
pioneer trail having by that time been driven. At 
the northern end of this trail, in particular, it was 
necessary to carry out much road construction 
before the Army track could be brought into a 
condition suitable for the transport of the heavy 
pipe-section loads: For the first 50 miles from 
Canol Camp, the route lies in the swampy Mackenzie 
River valley. The conditions were dealt with by 
stacking trees and brushwood cleared in the pre- 
liminary work along the line of the road. Side gulleys 
about 3 ft. deep, and leading down to permanently- 
frozen ground, were then cut on both sides and the 
spoil was deposited on the brushwood mass to form 
a road foundation. On this, road metal was then 
deposited and graded. A portion of the road 
formed in this way is shown in Fig. 6, on page 3. 
In the pass at an elevation of 5,000 ft. through which 
the pipeline crosses the Mackenzie Range, the 
same swampy conditions were not encountered, but 
it was necessary to carry out much work on the 
pioneer track before it was in a condition to carry 
the heavy traffic of plant and pipe loads. This 
road, which was built only for constructional pur- 
poses, did not always exactly follow the future line 
of the pipeline diversions being made where neces- 
sary or convenient. In general, however, the pipe- 
_line was laid at the side of the highway clearing. 
When the road was diverted from the run of the 
pipeline, pipe tracks, some 8 ft. wide, were driven 
by bulldozers through the trees and brushwood. A 
track of this type is illustrated in Fig. 9, on page 10. 
Fig. 10, on the same page, shows the pipe being laid 
on the road verge. 

Apart from stream crossings, the pipe is laid on 
the surface of the ground. No heavy grading was 
undertaken on the pipe run, other than had been 
carried out in the construction of the road, and the 
line follows the major undulations of the ground, 
minor irregularities being spanned. Where necessary, 
the line is supported on blocks, but to a large extent 
it lies directly on the ground. The whole of the pipe, 
ranging in diameter from 2 in. to 6 in., was supplied 
in 30 ft. and 40 ft. lengths, with bevelled ends, and 
the procedure followed was the same for all sizes. 
All joints were welded and a continuous solid pipeline 
was formed without any flexible joints, the irregu- 
larity of the run providing for displacements caused 
by temperature changes. Streams are crossed 
either on bridges or by laying the pipe in the river 
bed. The latter procedure was usually followed. To 
prevent the displacement of the pipe by the current 
in the larger rivers, mud anchors, consisting of 
heavy cast-iron split clamps, were bolted over the 
pipe. One of these is shown in Fig. 7, on page 3. 

The pipe sections were brought to site in the type 
of trailer illustrated in Fig. 6, and as far as possible 
were strung out along the route as they were un- 
loaded. When in the correct position, the first 
operation was to connect two adjacent sections by 
means of an open clamp which did not cover up the 
ends of the pipes. The two sections were then lifted 
from the ground by a tractor with a side jib, of the 
type illustrated in Fig. 11, on page 10, and the 
sections were tack-welded together. The clamp was 
then removed and the tractor lowered the sections 
on to blocks about 2 ft. high. The welding of the 
joint was then completed in two stages. . The job 
was not an easy one, as the pipe could not be rolled 
over and the welders had to lie on their backs on 
the ground to get at the underside. After comple- 
tion, the joints were hammered by hand to relieve 
any welding stresses. This operation is illustrated in 
Fig. 8, on page 3, and the making of the tacking joint 
is shown in Fig. 12, on page 10. The pipe was then 
lifted from the blocks by the jib tractor and lowered 
to the ground and the next clamped joint was lifted 
into position for welding. Portable petrol-engine 
driven electric arc-welding machines were used for 
the work, long leads being provided so that it was not 
necessary to move the machine for every joint. The 
welding machines were mounted on lorries, as shown 
n Fig. 12, or, for positions difficult of access, were 





carried on skids which were usually dragged along 
by the tractor crane. After a fairly long length of 
pipe had been welded up, the joints were tested for 
leaks with compressed air. 

For crossing rivers and streams, a suitable length 
of pipe was welded on one bank and then towed 
across by cables attached to tractors on the opposite 
bank. The welded-up section of pipe used for 
crossing the ‘Testin River is shown in Fig. 11. Some 
difficulty was experienced with the Mackenzie River 
crossing, the river being nearly four miles wide at 
Norman Wells. There is, however, an island, and 
this formed an intermediate resting place for the 
pipeline. The procedure adopted was to weld up 
a long length of pipe on the bank, and carry one end 
of it across the river on a barge, towed by a tug, 
which was assisted by a cable from a winch on the 
far shore. During this operation the welded-up 
length of pipe trailed behind and settled down on to 
the river bed. The procedure was not entirely 
successful at first and examination of the pipe on 
the river bed showed that it had a number of 
bad kinks. These were dealt with by lifting the 
pipe with winches, cutting out the damaged sections 
and welding in new ones. All this latter work was 
carried out from barges. 

It will be clear from the description of this 
interesting example of pipeline construction, which 
is based on an article appearing in the Engineering 
News-Record for May 18, 1944, that although the new 
pipeline has been provided essentially as a war-time 
measure it may form the basis of important peace- 
time developments in Alaska and northern Canada. 
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Problems in the Utilisation of Small Coals. Proceedings 
of Conference held at the Institution of Civil Engin- 
eers. London: The British Coal Utilisation Research 
omy ag [Price 15s. net.] 

Berrore the war, millions of tons of low-grade fuel 

were thrown to waste in the mining districts. In 

South Wales alone, it has been calculated, some 

200,000 tons of fine coal were washed away into the 

sea annually by the rivers. The reason for this waste 

was that the ordinary industrial consumer had 
little inducement to make use of a troublesome 

material when he could get something better at a 

reasonable price. The war-time strain on the coal 

supplies compelled consumers to face the problem of 
burning almost any kind of combustible substance 
they could get. The need for technical guidance was 
acute, for although the Fuel Research Station had 
been operating under Government auspices for 20 
years or more, it had not noticeably concerned itself 
with questions of so practical a nature. It was for- 
tunate, therefore, that there were some people in the 
country, especially colliery engineers and manufac- 
turers of boiler-house equipment, who knew a good 
deal about burning very low-grade fuels. They had 
long realised that something had to be done about 
using the 25,000,000 tons of coal fine enough to pass 
through a screen of }-in. mesh, and the 2,000,000 
tons of coke breeze produced annually by collieries 
and gasworks, and they had achieved a considerable 
measure of success in dealing with such fuels. In 
order that their knowledge and experience might 
be made available to others, the British Coal 

Utilisation Research Association organised a con- 

ference in London at which methods of dealing with 

colliery fines, washery slurry, coke breeze, and other 
unattractive forms of combustible were discussed 
by experts. The proceedings were divided into 
three sessions, devoted respectively to the utilisa- 
tion of small coals and slurries, the utilisation of 
high-ash fuels, and the up-grading of low-class 
combustible matter. Altogether, 28 papers were 
presented, covering between them practically every 
aspect of the low-grade fuel problem. Those in 
each group were summarised for discussion together 
by a reporter for the section—who, for some obscure 
reason, was termed the “‘rapporteur.”’ The papers 
and discussions, to which over 70 speakers con- 
tributed, have now been published by the B.C.U.R.A. 
in a well-indexed volume, forming an outstanding 
contribution to the literature of fuel economy. 

The various papers are admirable in their brevity 
and their essentially practical outlook. No person 





interested in the use of low-grade fuel, and par- 
ticularly in the means of dealing with coal in its 
most unlikeable forms, could fail to derive valuable 
information from such a collection of experience 
as the conference called forth. To consider the 
papers, or even any of them, in detail is impossib|« 
in the space of a review. The first impression left 
pby a study of the volume is that there is practically 
no refuse or dirty coal that cannot be burned wit): 
quite reasonable efficiency, given the knowledge of 
how to do it and a suitable kind of grate or furnace. 
The second impression, or rather conviction, is that 
it is hopeless to expect efficiency with good coal 
one day and bad coal the next, or even with vary- 
ing qualities of either good or bad coal. What 
the user needs above all else is uniformity of quality. 
whether good or bad ; for, until he can rely on this, 
he cannot provide the conditions necessary, or 
settle down to any mode of operation which will 
produce satisfactory results. The ideal would be 
for all fuel to be graded, by blending or otherwise. 
to form standard qualities, each with constant and 
known characteristics. This would have to be 
carried out on a national scale, with a suitable price 
structure related to quality. It is evident that 
many people are thinking along these lines; but, 
meanwhile, consumers have to do the best they can 
with such fuels as they can get, and to those who 
wish to know what is possible we can most cordially 
recommend this book. The B.C.U.R.A. are to be 
congratulated on their appreciation of a problem 
that is becoming ever more pressing, and on their 
practical steps towards bringing it to a solution. 





Patternmaking for Gears. By G. OrrILER. London: 

Charlies Griffin and Company, Ltd. [Price 7s. 6d. net.| 
THE title of this book is not altogether a true 
guide to the contents, for it might lead the intending 
purchaser to expect descriptions of ordinary foundry 
patterns for various types of gearwheels, whereas, 
in fact, the author describes only the requisites for 
machine moulding ; “‘ Patternmaking for Machine- 
Moulded Gears” would have been more accurate. 
The book will be found helpful and instructive, how- 
ever, by the student or apprentice, or even the 
experienced patternmaker who has not been engaged 
on work of this kind. The author obviously knows 
his subject thoroughly and follows it step by step 
through the various stages of setting out on the 
drawing board, the preparation of materials, and 
the marking-out and construction of strickle boards 
and coreboxes for different forms of arm and rim. 
The tooth blocks for each type are fully described 
and illustrated, with the necessary dimensions and 
the centre lines for mounting on the moulding- 
machine bracket ; though it may be remarked that 
this bracket and the spindle, so frequently men- 
tioned, are left entirely to the reader’s imagination. 
An illustration of a typical moulding machine would 
have made many references more clear to the 
inexperienced reader. 

So far, the book has been reviewed from the 
beginner’s point of view. To the experienced 
patternmaker who has been used to a general class 
of work which includes the usual full gear patterns 
and striking boards for sand or loam, there is 
nothing in machine moulding which is unorthodox, 
except perhaps the tooth block; and, even so, he 
will probably have some knowledge of the blocks 
with two or three teeth, used for repair jobs, which 
are very similar. What might have been a most 
instructive section has been omitted ; namely, such 
patterns as those for double-helical wheels, skew 
gears, and bevel wheels. There is no end to the 
oddities which can occur in cast gearing, but the 
foregoing types would cover most of the principles 
involved. Another useful addition would have been 
a chapter on mortise wheels—a typical machine- 
moulding job. These are not encountered so fre- 
quently as they used to be, but they are by no 
means things of the past. The chapter on tooth 
shapes covers a wide range of methods of develop- 
ment, odontographs, and formule, which will be 
useful to the experienced man. The author has 
been liberal with his line illustrations, which are 
ample for the purposes covered by the text and 
are well reproduced. In short, Mr. Offiler’s manual 
is a good one so far as it goes, but might be 





extended with advantage along the lines indicated. 
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THE PATTERN OF FUEL 
RESEARCH.* 


By Dr. J. G. Kina, O.B.E. 


TWENTY-FIVE years after the start of organised fuel 
research in this country would seem to be a suitable 
time to review the which has been made, but 
during this period the field of research on fuel subjects 
has grown to such dimensions that a complete review 
within the compass of one paper would be impossible. 
Progress, however, can be measured in terms other 
than those of mere growth. In the early days, the 
field of research was so vast and so untilled that those 
parts of it which promised to be most fruitful were 
cultivated first by the simplest and most direct methods. 
This phase has largely passed, and although one must 
not belittle the value of empirical work in solving 
urgent problems, it must be realised that a time has 
come W. there can be arrayed against the problems 
all the forces of modern science, depioyed in an organ- 
ised _— so as to approach the objective from all 
the directions possible. The experience of the last 
25 years has taught us the necessity of having such a 
pattern when dealing with those groups of problems 
which are generally termed a research programme, 
and it is this pattern of modern research on certain fuel 
problems which I now propose to discuss in this paper, 
using 4s examples three fields of research in which the 
patterns differ. The selected fields lie within my own 
experience, and the data I quote relate mainly to 
sesearches with which I have been associated. It 
would be too ambitious to attempt a complete survey 
of each field, and the technical illustrations quoted 
are only those necessary to indicate the nature of the 
research patterns in the three programmes chosen. 

In postulating the existence of a pattern, I am re- 
ferring to i research, where plans of some sort 
must be made in advance. The pattern can in no 
sense be rigid, but should be subject to frequent review 
in order to eliminate unnecessary or, unprofitable work, 
and to reassemble the research forces for direction 
against new objectives, equipped with new methods. 
Further—and this requires particular mention—there 
should be room in the pattern for the work of the 
individualist, of whom this country has produced many, 
whose abilities will develop to the only if he is 
allowed to work in his own way. His position will 
never be anomalous, however, since his discoveries 
may well, at a suitable stage, become team work, and 
thus take their place as part of the organised pattern. 
Finally, the existence of a pattern does not mean that 
all the work done shall be done in one place or by one 
organisation. On the contrary, if the pattern is there, 
it must serve as one means of promoting that true 
collaboration in research which alone will avoid the 
wastage of effort caused by undue overlapping. 

The subjects I have chosen to illustrate what I mean 
by a research pattern are hydrogenation, the gasifica- 
tion of coal, and coal constitution and properties. The 
first has led to important technical progress during the 
last fifteen years, and has extended into several different 
fields; the second has advanced steadily during a 
period of over a century, and is perhaps on the eve of 
important developments; the third bears, in greater 
or less measure, upon all problems in which coal is a 
raw material or a fuel, but it retains many secrets yet 
to be discovered. Where I have found it possible to 
do so, I have indicated in the research patterns gaps 


wherein the research effort has not been applied suffi- | cao 


ciently, and which should now be filled. In the first 
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Melchett drew attention to the urgent need for co- 
ordinated research in this country. I now suggest to 
you that one way to achieve a sound and efficient 
organisation is to create for each research programme a 
pattern, and to see that men and means are provided 
to develop each part of it. The pattern must then be 
reviewed at frequent intervals to permit the rearrange- 
ments which progress must make necessary. 

The Hydrogenation of Coal and Coal Products.—The 
term ‘‘ hydrogenation” has been applied mainly to 
the action of hydrogen upon organic substances at 
elevated temperatures (of the order of 420 deg. C. to 
480 deg. C.) and pressures (200 to 250 atmospheres), 
generally in the presence of a catalyst. In the field of 
fuel, the organic substances considered have been 
petroleum, coal, tars, tar fractions, and pure substances. 
In the treatment of coal, the first practical advance 
was made by Bergius, and, when he had successfully 
demonstrated the possibility of the conversion of coal 
to “oil” on a 40-kg. scale, the gate was opened to a 
whole field of research directed towards examining the 
reactions and their controlling factors, and leading to 
the evolution of a process for the practical production 
of oils and chemicals from coal or coal products. It 
was clearly important to obtain information concerning 





* Melchett Lecture for 1944, delivered before the 
Institute of Fuel, on Thursday, October 12, 1944. 
Abridged. 


the initial changes brought about by the action of 
hydrogen upon coal, and several methods were em- 
plo for their study. Two important observations 
were made at an early stage: first, that partial lique- 
faction of the coal took place at the relatively low 
temperature of 350 deg. C., long before conversion to 
oil was complete; and, secondly, that the iron oxide 
used by Bergius to absorb sulphur catalysed the 
reaction owing to the presence of a small proportion of 
titania which acted as a promoter. 

Interruption of the process at the inception of lique- 
faction showed, on cooling, solid fused products with 
highly developed caking power, formed by the removal 
of oxygen from the coal molecule, and, in the case of 
high-carbon coals, also by the chemical addition of 
hydrogen. The technical value of these products as, 
for example, blend components in coke manufacture, 
or in the making of plastics, has not yet been explored. 
In the case of a Nottinghamshire coal, interaction by 
0-7 per cent. of hydrogen reduced the oxygen content 
from 11-8 per cent. to 6 per cent., increased the tar 
yield, and raised the caking power from practically 
zero to equality with a Durham coking coal. More 
pecent work has suggested that with a wide variety of 
coals, the continued action of hydrogen causes the coal 
to pass through a definite phase in which the oxygen 
content remains constant at 3 per cent., an observation 
containing an interesting implication regarding the 
oxygen linkages in the coal aggregate or unit. 


Fig. 
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The action of hydrogen was then studied in the 
presence of catalysts, the activity of the catalyst 
being measured in terms of unconverted solid residue 
and oil produced. It was not long before the marked 
effect of the metallic elements of the fourth group of 
the Periodic Classification and their compounds, and 
particularly of tin, was observed. A number of 
typical results is shown in Table I. The next step 


TABLE I.—Catalyst Used in the Hydrogenation of Coal in 
the Liquid Phase. 








Catalyst, [Solid Residue, ou, 
per cent. per cent. of | per cent. 0: 
Catalyst. Coal by Coal by Coal by 
Weight Weight. Weight. 
Nil = 49-8 33-1 
2-5 coked coked 
NiO 0-1 55-1 31-7 
Fe203 2-5 27-3 51-9 
nO 2-5 10-2 69 4 
Fe,0 2-3 ; , 
Tids® o-2t = edd 
GeO> 0-1 10-5 60-8 
Sn(OH)p 0-1 9-8 72-0 











was to investigate the most effective of these catalysts. 
Sn(OH),, and the continuous action of hydrogen 
during the conversion of a South Yorkshire coal was 
studied in a continuous distillation apparatus. The 
course and rate of the reaction was measured by collect- 
ing the liquid products, (i) using coal alone, (ii) using 
coal in the presence of a catalyst, (iii) using coal in a 
liquid medium, and (iv) using coal and medium in the 
presence of the catalyst. Typical curves are seen in 
Fig. 1, which show the rate of production of liquid 
condensates from coal. Curve 1 represents the rate 
of production of oil from coal alone, curve 2 shows 
the marked effect of the catalyst, curve 3 the less 
marked but important effect of the vehicle or 
pasting oil, and curve 4 the additive effects of vehicle 
and catalyst. 

A more theoretical examination of the function of 
catalyst and vehicle has also been made by the United 
States Bureau of Mines. In this the rate of absorption 
of hydrogen at temperatures from 250 deg. to 430 deg. 
C. in the presence of tin sulphide and tetralin has been 
measured. At temperatures above 375 deg. C. the 
rapid initial absorption of hydrogen indicated a high 





energy of activation, and it has been suggested that 





under these conditions the rate of reaction is con- 
trolled by the rather slow rate of thermal decomposition 
of the coal. After the first hour, the activation energies 
fell, and a series of reactions, not yet disentangled, 
occurred, The slow step at this stage may be the 
reaction between the hydrogen carrier and one of the 
stabilised products of thermal decomposition. Below 
300 deg. C. the temperature coefficient was very small, 
showing that the slow step is diffusion, either of hydro- 
gen to the catalyst surface, or of the dissolved coal 
away from the original coal particle. 

In further evaluating the effect of catalysts and 
vehicles, it was logical to examine the role played by 
tin as the most effective catalyst, and, in determining 
the activity of vehicles, to study their solvent action 
upon coal. Acting on the hypothesis that tin com- 
pounds are reduced to the metal and become active 
through alloying themselves with the iron of the con- 
verter, it was found that a 50-50 tin/iron alloy ex- 
tracted with mineral acid to increase its surface became 
more effective than a powdered catalyst. The sig- 
nificance of this finding lies in the possibility of using 
a static catalyst in the liquid phase, and so avoiding 
loss of tin, and also of improving the efficiency of heat 
transfer in a large reaction vessel. Although tin com- 
pounds are the most effective catalysts, an improved 
degree of conversion to oil can be obtained by adding 
a halogen to the feed: this, however, introduces the 
practical problem of the continuous removal of halogen 
acids before condensation, in order to avoid damage to 
the plant by corrosion. 

The effect of vehicle has been further examined in 
the United States in recent years by studying the 
extraction of one coal by a range of 57 solvents over the 
temperature range 150 deg. to 300 deg. C. The yield 
of extract was correlated with various physical pro- 
perties of the solvents, the best correlation being 
obtained with internal pressure. It was found that 
the acidic or basic nature of the solvent did not matter ; 
stepwise extraction with phenol and aniline in turn did 
not result in the extraction of specific constituents. 
The solvent extracts polymerised on standing, and 
molecular-weight determinations showed that the 
original extract was of about the same molecular size 
as the primary unit (molecular weight about 300) 
obtained in the degradation. Researches on the Potte- 
Broche process in Germany had already indicated 
maxima on the yield/time and yield/temperature 
curves when coal was extracted with tetralin phenol- 
naphthalene mixtures, indicative of re-polymerisation, 
even during extraction. The results suggest, therefore, 
that the hydrogenation of coal would proceed with less 
difficulty if the initial extracts were stabilised by hydro- 
gen or hydrogen carriers immediately after their 
formation. 

In the United States researches on solvents, the 
results obtained with tetralin showed that there was 
always a gain in the hydrogen balance for extract and 
residue, whereas with other solvents there was usually 
a slight loss. The increase in the case of tetralin at 
300 deg. C. was as much as 25 per cent., but it was not 
established whether this was due entirely to reaction 
between the hydrogen of the tetralin and the coal, or 
whether certain polymerisations of the tetralin itself 
occurred. In either case, the experiments have estab- 
lished the efficiency of tetralin as a solvent. 

Although giving a valuable lead as the suit- 
ability of coals and vehicle oils and the activity of 
catalysts, the continuous-distillation method did not 
employ conditions capable of application on a produc- 
tion scale. The next step was therefore in the nature 
of development rather than pure research, and con- 
sisted in the design of a small plant to treat coal in the 
liquid phase only, and to allow of tHe examination of 
chemical and physical variables under working condi- 
tions. This apparatus was capable of treating 12 kg. 
of coal-oil paste per day, and of operating continuously 
for long periods of time. The apparatus consisted 
essentially of a vertical, externally heated converter to 
which coal paste and hydrogen were pumped continu- 
ously. Both streams entered at the bottom, the 
hydrogen bubbling through the liquid under treatment. 
The lighter products of hydrogenation passed with 
hydrocarbon gases and surplus hydrogen to a high- 
pressure fractionating column intended to separate 
the pasting oil from middle and light oils and gases. 
Thence they passed to separators, active-carbon 
scrubbers, and meters. The heavy oil, containing 
unchanged solids (ash, fusain, etc.), was removed con- 
tinuously through a stand-pipe reaching almost to the 
top of the converter. The total liquid reaction volume 
was about 3,500 ml., and the calculated time of treat- 
ment about four hours. 

The products were collected separately, the sludge 
being separated by dilution, filtration, and centrifuging 
and distillation of the solids. Success in the manipu- 
lation of an apparatus of this type depends upon accurate 
control, and a number of devices had to be designed to 
ensure this. Operation was, of course, continuous, but 
the collection and evaluation of products was generally 
done over 6-hour or 12-hour periods, in order to avoid 
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wastage of effort should an unavoidable breakdown 
occur. The examination of the effect of physical 
variables on one coal established the following facts : 
pressure had little effect between the limits of 180 
atmospheres and 250 atmospheres ; temperature varia- 
tions between 420 deg. and 460 deg. C. did not affect 
the proportion of insoluble residue, but the proportion 
of heavy oil (over 310 deg. C.) decreased and the forma- 
tion of hydrocarbon gas increased with increasing 
temperature ; variations of rate of input of coal paste 
from 0-56 kg. to 1-34 kg. per hour affected the boiling 
range of the oil, the fraction over 310 deg. C. increasing 
with increasing rate; variation of hydrogen/paste 
ratio had no effect between the limits of 1 and 2 cub. m. 
per kilogramme of paste, at these rates, the gas 
bubbles gave effective stirring. 


(To be continued.) 





MAGNETIC SEPARATOR FOR 
GRINDING MACHINES. 


THE removal of the fine swarf produced in grinding 
machines, honing machines, etc., from the cutting 
lubricant so that the latter can be used again can be 
effected by a magnetic separator developed by Messrs. 
Barnes Drill Company, Rockford, Illinois, U.S.A., and 
distributed in Great Britain by Messrs. Gaston E. 
Marbaix, 22, Carlisle-place, London, 8.W.1. The 
separator is a self-contained motor-driven unit, usually 
installed on the floor near the machine it is intended 
to serve. It consists essentially of a rotating drum 
lined inside with permanent magnets and faced exter- 
nally with a non-magnetic material. The drum rotates 
in a bath of the cutting lubricant, the flow of which 
past the drum is in a direction opposed to that of the 
drum. The fine swarf being attracted to the external 
surface of the drum is held by the magnetic field and 
so carried out of the bath to a point where it is scraped 
off and deposited down a chute to a portable receptacle. 
The separator is, of course, for use with grinding or 
honing operations on ferrous metals, but it is claimed 
that it is also effective in removing a large part of the 
suspended abrasive in the liquid. Underneath the 
drum, and curved to the same contour, is a grid, which 
is magnetised by induction from the drum magnets. 
The metal swarf building up on the grid in this magnetic 
field forms a series of fringes which tend to intercept 
the entrained abrasive particles. Ultimately the fringes 
touch the drum towards its “leaving” end and the 
metal swarf, being caught up on the drum, carries most 
of the trapped abrasive with it, the mixture being, as 
already stated, scraped off and discharged. 

The action of the separator is wholly automatic and 
it requires little attention from the machine operator 
other than the stopping and starting of the motor, 
the current for which can be taken from the supply 
to the machine. The motor develops } h.p. at 1,750 
r.p.m., and the drive to the drum is geared so that the 
latter rotates at 7-2 r.p.m. when the separator is used 
in conjunction with honing machines and at 3-6 r.p.m. 
when used on grinding machines. The cleaned cutting 
fluid is discharged into a tank from which the suction 
of the coolant pump on the machine is arranged to 
draw. The flow of used fluid from the machine to the 
separator is by gravity when the separator is arranged 
on the floor, but, if it can only be installed at a higher 
level, the used fluid may have to be delivered to the 
separator by a small motor-driven pump. The cleaned 
fluid is found to be free from magnetic swarf, to 
contain very little abrasive debris, and in most cases 
such fine suspended materials as fibres of cleaning 
rags, etc., are also removed. The separator has been 
tested and found to function equally well for both 
vertical and horizontal honing machines and on both 
internal and external grinding machines, and the 
quality of the work is stated to be improved by the 
effective cleaning it provides. The machine is made in 
two sizes, with capacities of 10 gallons and 20 gallons 
per minute, respectively. The floor space occupied 
by the larger separator is 30 in. by 26 in., and the 
height is 32 in. 





SmMatt Worm Repvucinc GeEarRs.—The range of 
* Radicon” worm reducing gears manufactured by 
Messrs. David Brown and Sons (Huddersfield), Limited, 
Huddersfield, has been recently extended to provide a 
reducing transmission from fractional horse-powers to a 
maximum of about 2} h.p. The new gear, “ R.H.U.” 
type, is made in 11 sizes with reductions ranging from 
5 to 1, to 60 to 1, six of the sizes being available from 
stock. The gears retain the characteristics of the larger 
models, such as positive lubrication, effective oil sealing, 
centrifugally-cast worm-wheel rims, the firm’s form of 
worm thread, etc., but, on account of their low peripheral 
velocities and ample radiating surfaces, supplementary 
fan cooling is not required, even when high-speed motors 
are employed. 





THE “METEOR” 


PETROL ENGINE FOR TANKS. 
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THE ‘‘ METEOR ’’ PETROL ENGINE 
FOR TANKS. 


WHEN, under the threat of another war, Rolls-Royce 
engines came under consideration for use in armoured 
fighting vehicles, the most powerful unit available for 
the purpose was the 350-h.p. Liberty engine, which 
was designed in the last war. Tanks were constructed 
to utilise this type of engine, but at the same time it 
was realised that a more powerful engine of modern 
design was urgently needed for tank propulsion. In 
the first place it was required that the new engine 
should be interchangeable with the Liberty, so that 
existing tanks could be fitted with either type of power 
unit. The newest tank fitted with the Liberty engine 
at this time was the Crusader, and to fit the new 
and more powerful engine to this particular type of 
tank was the first and most important consideration. 

Investigations by Messrs. Rolls-Royce Limited 
showed that the well-known Merlin aero engine, with 
the supercharger removed, and with certain other 
modifications, could be adapted to fit into the same 
space as the Liberty engine and would be capable, in 
its new form, of developing about 600 h.p. The task 
of arranging for nearly double the original horse-power 
to be developed in an engine compartment of the same 
volume introduced some difficult problems, particu- 
larly with regard to cooling, but these were duly solved. 
In later designs of tank these difficulties might have 
been avoided by allowing more space for the engine, 
but against this possibility there had to be set one 
decisive objection ; the engine compartment in a tank 
has to be protected by armour plate, and if it had been 
made too bulky, the resultant weight of the whole 
machine would have been excessive. 

In its new form the Merlin engine has been re-named 
the Meteor. It is employed in the Cromwell tank, and 
is the most powerful engine fitted to any British or 
American tank now in production. The Merlin engine 
has a history that dates back to some years before the 
present war. It contributed in large measure to the 
victorious outcome of the Battle of Britain, as the first- 
line fighter aircraft of the Royal Air Force were all 
fitted with the Rolls-Royce Merlin III engine at that 
critical time. The Merlin XX, a later development, 
was described in ENGINEERING, vol. 153, page 184 
(1942), and the still later Merlin 61, as used in the 
improved Spitfire, was described in vol. 154, page 490 
(1942). It is understood that the Meteor engine for 
tanks utilises all the main Merlin components, such as 
the crankshaft and bearings, crankcase, cylinder block 
and valve gear. The manufacturing technique for these 
components, partly described in the above-mentioned 
description of the Merlin XX, was fully established some 


their reliability in aero engines developing twice the 
power that is demanded of the Meteor. It is said that 
the rapid adaptation of the Merlin engine saved a con- 
siderable delay, as the time needed to design, develop 
and produce an entirely new engine would have been 
at least 2} years. 

Much of the description already given of the Merlin 
XX engine is applicable to the Meteor, a photograph 
of which is reproduced on this page. The 12 cylinders, 
in two banks of six each, form a 60 deg. V. The cylinder 
bore is 5-4 in. and the piston stroke is 6 in. Each 
cylinder block is a single aluminium casting comprising 
the head and the coolant jacket ; wet cylinder liners 
of steel are employed in conjunction with forged alu- 
minium pistons. Each cylinder block is secured to 
the crankcase by 14 long studs which extend to the 
head. Four valves and two sparking plugs are pro- 
vided for each cylinder; the valves are actuated 
through rockers by overhead camshafts of which there 
are two, one for each cylinder block. The exhaust 
valves have hollow stems and are sodium filled. The 
crankshaft is hollow and is made from a single steel 
forging ; it is balanced and is carried in seven main 
bearings. , 





THE LATE Mr. E. RoBerts.—It is with regret that we 
record the death, at Bolton, on December 19, of Mr. 
Edward Roberts, a director of Messrs. Mather and Platt, 
Limited, Manchester. Mr. Roberts, who was in his 
80th year, served his apprenticeship with Messrs. Dowson 
and Taylor, of Bolton, afterwards continuing in their 
employ. He became a director of Messrs. Mather and 
Platt when Messrs. Dowson and Taylor amalgamated 
with the Manchester firm. Mr. Roberts was an authority 
on the technical aspects of sprinklers and automatic fire- 
extinguishing equipment. 





147,000-KW TuRBO-GENERATOR AT CHICAGO POWER 
STaTIon.—Obsolete vertical generating units of 36,000- 
kW total capacity at the Fisk power station, Chicago, 
according to Power, have recently been replaced by an 
Allis-Chalmers generating set of 147,000-kW capacity. 
The turbine is of the tandem compound Curtis-reaction 
type taking steam at 1,260 lb. per square inch and 
925 deg. F. It runs at 1,800 r.p.m. and has a single- 
pass radial-flow condenser, the surface of which is 
90,000 sq. ft. The full-load steam consumption is 
1,262,000 Ib. per hour and the vacuum in the condenser 
corresponds to a pressure of 1 in. of mercury. The 
boiler plant comprises two Babcock and Wilcox units, 
each of 750,000 Ib. per hour capacity. Firing is by 
pulverised coal, which is supplied by six Raymond bowl 





years ago, and the components themselves have proved | 





prnills, each having a capacity of 17-5 tons an hour. 
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GAS PRODUCER FOR INDUSTRIAL PLANTS. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION, LIMITED,} LONDON. 
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SELF-CONTAINED GAS PRODUCER 
FOR INDUSTRIAL PLANTS. 


TxovcsH the self-contained gas producer illustrated 
in Figs. 1 and 2 owes its origin to war-time conditions 
its utility is by no means restricted to such conditions. 
There was for a considerable time a danger, in shops 
in which town’s gas was used to fire small heat-treat- 
ment furnaces and similar industrial apparatus, that 
the gas supply might be interrupted and a large number 
of furnaces dependent on it thus put out of action. 
To provide for such a contingency a small standby 
producer gas unit was designed, the main require- 
ments being that it could be rapidly installed and 
easily operated, and that it could be applied to in- 
dividual furnaces, etc. The whole matter was ex- 
amined and the necessary research work was carried 
out over a considerable period by the British Coal 
Utilisation Research Association in collaboration with 
Messrs. the Wellman Smith Owen Engineering Cor- 
poration, Limited, Victoria-street, London, 8.W.1. 
a result of this joint work was that the fully-deve- 

loped producer shown in the illustrations has proved 
to be suitable for permanent installation as a source of 
gas supply to the type of furnace mentioned above, and, 
apart from giving independence from a central supply, 
it may not infrequently result in a saving of cost, par- 
ticularly in relatively isolated situations where long 
mains are involved 

The new producer, which is manufactured by the 
Wellman Smith Owen Corporation, is known as the 
“* Wellman-Cura ”’ gas producer, to distinguish it from 
the large units made by the firm under the trade name 
“* Wellman - Galusha.” The “ Wellman - Cura” pro- 
ducer has a capacity of 74 therms per hour and re- 
quires no special foundation work, concrete flumes 
or seals, nor extensive demands upon auxiliary services. 
It will be obvious from the general view, Fig. 1, that 
the producer itself, on the left, together with the 
heat exchanger seen next to it, and the scrubber and 
filters, if fitted, seen in the centre background and 
on the right, is designed to stand on its own feet on 
any level surface. The charging-platform level is 
approximately 9 ft. and may be arranged to suit local 
conditions ; one form, with its access ladder omitted, 
is shown in Fig. 2. The only other requirements are a 
water supply and sufficient current to operate a fan or 
blower driven by a 2-horse-power electric motor. 
Referring to Fig. 2 it will be apparent that charging 
is done by hand into the hopper a through the bell b. 
Since no more than 1 cwt. of fuel is required per hour 
when working at full load the demands on labour are 
not heavy. The fuel normally used is either anthra- 
cite, gasworks coke, or oven coke, sized from 1 in. 
cube to dust. This usually contains a maximum of 
10 per cent. of ash but satisfactory results have been 
obtained on test runs with other fuels containing as 
much as 13 per cent. of ash. 

The fuel on being charged through the bell falls 
into the fuel chamber c, situated above the reaction 
chamber d, but it will be noted that the full weight 
of the fuel in chamber c is not transmitted to that in the 
reaction ron of at the gas-collecting cone e and 
the gas take-off ar€ interposed between the two. 
The fuel is therefore | to the reaction chamber 
through the annular space at the periphery of the 
cone, an arrangement which results in a beneficial 
segregation taking place, the larger pieces gravitating 
to the central zone of the reaction chamber and the 
finer particles towards the periphery. This condition, 
in conjunction with the position of the cone, ensures 
that “ side-burning ” does not occur and enables the 
producer to be operated at a very high rating without 
trouble. The reaction chamber is lined with re- 
fractory bricks forming a conical receptacle, and the 
collecting cone is sufficiently far away from the hot 
zone to prevent it reaching a temperature likely to 
cause either distortion or burning. The cone, more- 
over, is situated in a reducing atmosphere. The base 
of the reaction chamber is protected by a water- 
cooled ring g, and the grate normally fitted at this 
point has been discarded. In lieu there is a space in 
which the combustion air and water vapour is intro- 
duced, this space being identified in Fig. 2 by the 
ring of holes h and the lighting hole ¢. Air is supplied 
through the pipe j at the top of the annular space 
between the casing of the reaction chamber and an 
external corrugated casing. 

The ash is received on a rotating table k, above 
which there is a fixed scroll 1. The scroll directs the 
ash particles to the peripheral part of the table and 
above the table is a sleeve m, which can be raised or 
lowered by a simple mechanism so that the amount 
of opening can be regulated according to the type of 
ash formed. Should any pieces of clinker, etc., form, 
they are readily yore 4 by raising the sleeve to its 
full extent. The table is rotated from time to time 
by the hand-operated ratchet mechanism x, the spindle 
of which passes through an airtight gland, as does also 
that of the sleeve-operating gear. Poking holes o are 
provided above the reaction chamber. The ash from 
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sealing ring. A similarly-fitted inspection door is 

vided at the lower part of the fuel chamber c. A 

parture from common gas-producer practice is the 
abandonment of the use of steam, as such, to provide 
the water vapour necessary for the reaction. Instead. 
an automatic pressure-t Zenith carburettor, indi- 
cated at g, is employed. This decision was arrived at 
after considerable experimental work, and, it is stated, 
can be relied upon to maintain a constant ratio of 
water to air throughout a wide range of loads. The 
cold air enters the carburettor by the pipe r, which is 
the discharge pipe from the fan or blower, and the 
mixture of air and water particles thence passes into 
an annular space or jacket on the heat exchanger s, 
and from there through the pipe j previously referred to. 
By the adoption of the heat exchanger the resulting 
evaporation is so satisfactory that as much as 70 per 
cent. to 80 per cent. of water by weight can be added 
to the air supply. 

It will be seen that the hot gases from the producer 
pass through the heat exchanger, which has a central 
tube in order to cause them to flow in close contact 
over the casing wall, over the other side of which 
is passed the air and water vapour mixture. This 
feature, in conjunction with the carefully controlled 
and consistent conditions in the reaction chamber, 
results in a consistent gas quality, the gas seldom 
falling below a calorific value of 135 B.Th.U. per 
cubic foot and rarely containing less than 12 per cent. 
of hydrogen. The rated calorific value, it should be 
noted, is stated on the net basis and for dry gas at 
standard temperature and pressure ; this is an import- 
ant point when comparisons are being made. The 
producer operates with a constant fuel-bed thickness, 
and, being of the relatively simple central up-draught 
design, does not involve any tortuous passages or 
marked restrictions. In consequence, the pressure 
drop across it is low; when operating on the normal 
- —— earlier it amounts, at full load, to less 

an 25 in. water gauge up to the disch int of 
the hot raw gas. With this normal fuel = best 
results are obtained, and the producer can be operated 
for eight hours at the rate of 7} therms per hour 
without having to close it down for clearing the ashpit. 
There is no necessity to screen out the fines from the 
fuel before charging, the automatic segregation already 
mentioned enabling these fines to be usefully consumed 
and helping to keep the fuel bed in good condition 
during operation. 

The several units of the equipment so far described 
can be identified to the left of Fig. 1, though the fan 
or blower is not shown. These units form a usual 
installation, but where clean gas is required the standard 
producer is fitted with the coke-filled wet scrubber, seen 
in the centre of the illustration, working in series with 
the two slag-wool filters in parallel shown on the right. 
The scrubber is indicated at ¢ in Fig. 2, and the coke 
filling and accompanying water spray and bottom grid 
are clearly shown. One of the twin filters, either 
of which can be cleaned while the other is in use, 
is indicated at wu and its construction will be clear 
from this sectional view. The slag wool is in cartridge 
form, and a new cartridge can be fitted in a few minutes. 
It will be noticed that both the scrubber and the 
filters have water-sealed drains. With both filters in 
circuit the pressure loss across them and the scrubber 
amounts to 15 in. water gauge at full load ; that is, the 
total across the whole producer plant up to the peint 
of discharge from the 3-in. outlet at v is about 40 in. 
water gauge. The cleaning equipment has been proved 
to be capable of maintaining the solid impurities in 
the gas below 0-02 gramme per cubic metre (0-87 grain 
per 100 cubic feet) and test data show that, using 
fuel having a tar content of 10 oz. per ton, the life 
of the filtering cartridges may be taken at 1,000,000 
cub. ft. of gas, equivalent in cost to about one farthing 
per therm of the gas produced. It is not claimed that 
this 74-therm producer will serve all purposes in the 
iron and steel industries, but it is suggested that, in 
many cases it will be found of a convenient size, while 
two or three producer units can be arranged in a 
battery with a gas-cleaning plant common to them 
when a larger volume of gas is required, this arrange- 
ment giving a useful flexibility at a high degree of 
efficiency. 





RE-USE OF FIBREBOARD CONTAINERS AND PACKING 
CasEs.—The Ministry of Supply have asked us to 
draw attention to the importance of conserving fibreboard 
containers and packing cases for use again. By so 
doing, firms are not only helping to maintain the supply 
of containers for their own requirements, but are also 
saving the importation of wood pulp and the manufac- 
ture of new board. Containers not fit for re-use should 
be disposed of either to the local authority or to a waste- 
paper merchant in order that they may be returned to 


SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 
Tramway Rails and Fishplates—A revised edition 
of British Standard Specification No. 2, which was first 
issued in 1903 and was last revised in 1927, has now 
been published. The main purpose of the revision was 
to provide for a rail suitable for service in docks. The 
use of horse traffic in many of these areas makes it 
necessary to utilise a specially-designed rail having a 
groove somewhat wider than that usually adopted. 
The possibility of the nibs in the shoes of the horses 
catching in the rail ve, resulting in injury to the 
animals, is thus avoided. A i the specification 
gives details of a form of rail section which it is recom- 
mended should be adopted in dock areas. The t 

of steel uted for thie rail is siaailag to that adopted tor 
tramway rails generally and tests for the material are 
also identical. The opportunity has been taken to 
review the specification gene! and, in order to 
bring the requirements up to date, a number of 
minor amendments have made. ([5s. postage 
included.] ; 
Wrought and Alloy Steels—An amendment slip has 
been issued to British War-Emergency Standard 
Specification No. 970-1942, in. Sa steels 
for general engineering purposes. is amendment, 
designated No. 4 and the reference to which is P.D. 281, 
supersedes all previous amendments made to the 
specification. It contains a list of the alterations 
effected, from time to time, to the requirement for 
the alloy steels En. 19, 24, 33, 34, 36, 100 and 110. 
It indicates that the numbers ®f B.S. En. Series Nos. 101 
and 102 have now been to Nos. 201 and 202, 
and also records various tial alterations that 
have had to be made to Ta 2, which contains a 
list of permitted steels. In view of the above altera- 
tions to B.S. No. 970, a new “‘ Memorandum to Con- 
sumers and Producers” has been issued by the British 
Standards Institution on behalf of the Iron and Steel 
Control, Ministry of Su . This memorandum on 
permitted steels bears ignation B.S. No. 970C 
and supersedes both B.S. No. 970A and No. 970B. 
Copies of the amendment slip, P.D. 281, are obtainable 
gratis on application to the Institution, enclosing a 
stamped pe envelope. The price of B.S. 970C 
is 6d. each, or 3d. each for six or more copies, postage 
included in each case. 





BOOKS RECEIVED. 


Proceedings of the Natal Institute of Engineers. A Sym- 
posium on the Training of Technical Personnel. The 
Honorary Secretary, Natal Institute of Engineers, 
P.O. Box 1585, Durban, South Africa. 

Indian Forest Research Institute, Dehra Dun, India. 
Indian Forest (Utilisation) Leaflet No. 67. Some 
Ground-Nut Protein Glue Formule and Their Appli- 
cation. By D. NARAYANAMURTI. Dehra Dun, U.P., 
India: The Utilisation Officer, The Forest Research 
Institute. London: The Publications Officer, India 
House, Aldwych, W.C.2. [Price 4 annas or 5d.] 

Association of Supervisory Staffs and Engineering Tech- 
nicians. Centralised Control of Industry. By Ian 
MrKARDO. London: Offices of the Association, Asset 
House, 13, Balham Park-road, 8.W.12. [Price 6d.] 

Wade’s Tables. Overhead Electrical Transmission Lines, 
Strength of Wooden Poles, etc. Pocket edition, 1944. 
Gabriel, Wade and English, Limited, “‘ Staddlethorpe,” 
Gilberdyke, Brough, East Yorkshire. [Price 5s.] 

United States Bureau of Mines. Technical Paper No. 652. 
Analyses of Kentucky Coals. Washington: Super- 
intendent of Doc ts. [Price 40 cents.] 

United States National Bureau of Standards. Miscel- 
laneeus Publication No. M176. Charts 1A and 1B. 
Conductor Loading Nomograph, Vertical, Transverse, 
and Conductor Loads—Pounds per Linear Foot of Con- 
ductor. Chart 2A. Bending Moment Due to Wind 
Pressure on Pole. Chart 2B. Ultimate Resisting 
Moments of Wood Poles. Chart 3. Catenary Curve. 
Washington: Superintendent of Documents. [Price, 
for the set of 5 charts, 25 cents.] 











AGRICULTURAL TRACTORS.—In order to provide users 
with a clear, yet comprehensive, account of the agricul- 
tural tractors manufactured by Messrs. David Brown 
Tractors, Limited, Meltham, near Huddersfield, the firm 
have recently issued a fully-illustrated descriptive leaflet. 
This publication, D. 4409, not only gives details of the 
construction and mechanism of the tractor but provides 
particulars of performance and typical methods of use 
with trailed agricultural implements or as a stationary 





the board mills for re-pulping. 


Dr. RICHARD SELIGMAN, F.C.G.I., F.Inst.Met., has 
been awarded the Institute of Metals Platinum Meda! for 
1945, in recognition of his outstanding services to the non- 
ferrous metals industries, on both the scientific and the 
industrial sides. The presentation will take place at the 
37th annual meeting of the Institute, to be held on 
March 14. 

The research activities of THE UNITED STEEL Com- 
PANIES, LIMITED, relating to metallurgy, applied mech- 
anics, and manufacturing processes, are now to be unified 
and co-ordinated under a single control. In these circuin- 
stances, the position rendered vacant by the death of 
Dr. T. SWINDEN becomes one requiring experience of 
@ general nature rather than of an essentially scientific 
character. MR. FRANK H. SANITER, B.Sc., son of the 
late Mr. E. H. Saniter, has been appointed director of 
research to the companies, and will shortly take up his 
duties. 

Majsor-GENERAL Sir NEILL Maco, K.O0.B., D.S8.0., 
has retired from the position of chairman of British 
Benzol and Coal Distillation, Limited. He has been 
succeeded by Mr. G. H. JoHNsONn, managing director of 
the Kettering Iron and Coal Company, Limited, who has 
been a director of British Benzol and Coal Distillation, 
Limited, since March, 1943. 

Sm GeorGE Binney, B.A., has been elected a director 
of the United Stee] Companies, Limited. 

Mr. S. W. Rawson has been elected chairman of 
Michell Bearings, Limited, in succession to the late 
Sm CHARLES CRAVEN, Bt. COMMANDER E. R. MICKLEM, 
C.B.E., R.N., has been appointed a director of the 
company. 

Mr. E. I. BroweELow, B.Eng. (L’pool), hitherto on the 
staff of the Royal Aircraft Establishment, Farnborough, 
has joined Messrs. Specialloid Limited, Friern Park, 
London, N.12, as research and development manager. 
Mr. L. M. Wyatt, formerly of Messrs. Rolls-Royce 
Limited, has taken up the position of production metal- 
lurgist. Mr. A. A. CANN, formerly inspection manager of 
the company, has now been assigned the position of 
quality engineer. 

Mr. H. R. HumMpHrReys, @ director of Messrs. Cammell 
Laird and Company, Limited, Birkenhead, has been 
appointed a director of the English Steel Corporation, 
Limited, and is also to join the board of Messrs. Firth- 
Vickers Stainless Steels, Limited. 

Mr. CLIFFORD CARNELL, who has been associated with 
Messrs. Arthur Balfour and Company, Limited, Sheffield, 
for 35 years, and has acted for some time as London 
director, has been elected a director of the company. 


CapraIn H. Vivian has been elected a director of 
Associated Electrical Industries, Limited. 

Mr. F. FisHer has been appointed chief transformer 
designer at the Witton Works of the General Electric 
Company, Limited, in place of the late Mr. E. P. Roper. 
Mr. J. H. APPLEBY, A.M.I.E.E., A.M.I.Mech.E., 
distribution and mains superintendent, First Garden 
City, Limited, Electricity Works, Letchworth, Herts., 
has been appointed deputy borough electrical engineer, 
Colchester. 

Mr. A. Hoop, A.M.I.Mech.E., has been appointed 
chief draughtsman to the North British Locomotive 
Company, Limited. 

Following the election of Mr. C. W. BRIDGEN to the 
board of Messrs. Ferranti, Limited, Mr. O. M. Rosson 
has been Appointed general sales manager, MR. G. B. 
Procror, transformer sales manager, and Mr. A. E. 
PROPHET, meter sales manager. 

Mr. C. B. KiNasrorD, manager of the Switchgear 
Sales Department of The British Thomson-Houston 
Company, Limited, has retired after 42 years’ service 
with the company. His successor is Mr. L. DRUCQUER, 
M.LE.E., hitherto assistant manager of the department, 
who joined the staff of the company in 1920. 

Mr. FRANK Warp, F.C.LS., has relinquished his posi- 
tion as secretary of the Rover Company, Limited, but is 
retaining his seat on the board. Mr. L. G. T. FARMER, 
A.C.A., has succeeded Mr. Ward as secretary. 

Mr. C. J. P. Brown, A.M.I.Mech.E., has been made 
district engineer under the Metropolitan Water Board. 

Mr. W. R. Goop, A.M.I.Mech.E., has been appointed 
Director, Prefabricated House Production, Ministry of 
Supply. 

Mr. A. R. CHAPMAN, who has been deputy general 
sales manager of Messrs. Babcock and Wilcox, Limited, 
since January 1, 1944, has been appointed general sales 
manager as from January 1, 1945. 

Messrs. TAYLOR Wooprow, LiMiTED, have removed 
their London office to 10, Park-street, W.1. 

THE ASSOCIATION OF SPECIAL LIBRARIES AND INFORMA- 
TION BUREAUX have removed their offices to 52, Blooms- 
bury-street, London, W.C.1. (Telephone: MUSeum 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—The outlook for 1945 in the Scottish 
steel industry is very obscure at the moment. The re- 
rolling side is suffering from the recent decline in orders, 
and informed observers see no prospect of an early 
recovery in the demand for plates or heavy structural 
steel. The “ standstill” in the building trade also has 
an adverse effect on Scottish steel producers. Though 
no figures are available, it is safe to say that the 1944 
output must have been well below those of the previous 
war years. Sheetmakers alone have been busy through- 
out the year. 


Scottish Coal.—Towards the end of the year a serious 
drain on fuel reserves was being made. In all depart- 
ments the Control has found it impossible to provide for 
an adequate supply. It is felt that the principal cause 
of the shortage is the restrictive policy of the Scottish 
Mineworkers’ Union, coupled with high rate of absentee- 
ism, and the prevalence of unofficial strikes, and that the 
pits, as they stand, are capable of yielding from 60,000 
tons to 90,000 tons of additional coal per week—if the 
men attended regularly and worked conscientiously for 
a full shift of 74 hours. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the iron and allied 
trades change slowly. Confidence in the expansion of 
market transactions, however, is increasing. Producers 
of several commodities have better bookings for the first 
quarter of the year than seemed likely a few weeks ago 
and report forward inquiries on a somewhat improved 
scale. The fuel situation is still causing some anxiety 
and increased imports of high-grade overseas ores would 
be very welcome. On the other hand, local and other 
native ironstone is in ample supply. There is little 
change in the pig-iron position and few new features in 
the semi-finished and finished iron and steel branches of 
industry. 

Foundry and Basic Iron.—Stocks of ordinary foundry 
pig are at a low ebb and a sharp expansion of demand 
might be difficult to meet. There are some indications 
of an early increase of requirements. Consumers are 
understood to be in a rather more satisfactory position 
than has been the case for some time. Although the 
orders they have secured so far are not extensive, fairly 
good inquiries are circulating, and the light-casting plants 
are likely to be turning out an increased tonnage in the 
near future. The output of local brands of foundry pig 
is still irregular and small, and methods of distributing 
iron from other producing centres are not likely to 
improve. Many North-East Coast f d are depend 
ing largely on the Midlands for their current require- 
ments of pigiron. Basic qualities are in adequate supply 
for the requirements of the makers’ own consuming 
departments, but there is none on the market. 


Hematite, Low-Phosphorus and Refined Iron.—There is 
no new feature in the hematite branch of trade. There 
are still complaints of shortage and there are no prospects 
of a material increase in the limite 1 make. The strict 
rationing of authorised users is unavoidable in order to 
ensure regular deliveries to the consumers engaged on 
urgent work. The position in regard to low- and medium- 
phosphorus grades of iron is somewhat easier, but makers 
have not much tonnage to dispose of and, as they are 
expecting an early increase in consumption, are not keen 
sellers. Refined qualities are in steady demand. 

Monufactured Iron and Steel.—Semi-finished iron sup- 
plies are sufficient for the moderate demand, but makers 
of steel semies are hardly able to cope with the delivery 
claims falling due under running contracts. Manufac- 
tured-iron producers are actively engaged in some depart- 
ments, but have little work on hand in other branches. 
Conditions in the finished-steel industry vary. Cancella- 
tions of contracts for re-rolled products have not reduced 
the activity of the mills and maximum supplies of prime 
billets and inferior steel semies are still needed. There 
has been a satisfactory resp to the i d demand 
for shell steel, and both black and galvanised sheets have 
been purchased in large quantities. ‘Light sections and 
heavy plates are in rather less request and there is still 
little demand for heavy joists, but there are ready outlets 
for railway material and colliery equipment. 

Scrap.—A reduction in the price of steel scrap con- 
taining tungsten is announced. Most kinds of scrap are 
plentiful and slow of sale, but supplies of good cast iron 
and heavy steel are steadily taken up. 











THE INSTITUTE OF METAIS.—The Council of the 
Institute of Metals have issued a preliminary notice that 
the 37th annual general meeting of the Institute will be 
held in London on March 14. The meeting place and 


NOTES FROM THE SOUTH-WEST. 


CaRDIFF, Wednesday. 

The Wesh Coal Trade——A warning that the future 
of the South Wales coal-mining industry depends upon 
the maintenance of a high level of output was given in 
@ message from Mr. William Jones, the Regional Con- 
troller of the Ministry of Fuel and Power, to the personnel 
of the industry, issued last week. Mr. Jones asked the 
management and men to give the men and women in 
the Forces a pledge that during the coming year everyone 
in the industry would show the world that all in the coal 
trade in the region fully realised their responsibilities 
and were determined to do everything in their power to 
bring about a speedy and conclusive victory. The post- 
war §period, Mr. Jones said, would not be free from 
anxieties, difficulties and responsibilities, and the ability 
of the area to meet them would depend very largely 
upon the state of the mining industry when peace came. 
Unless the means of production and the actual output 
of the industry were kept at a high level, to meet current 
demands and the immediate post-war requirements, 
there would be a grave danger of losing those markets 
for coal which were so essential for the life of the collieries 
and the well-being of the mining communities. Trading 
conditions have remained difficult on the Welsh steam- 
coal market during the past week. Productions have 
shown a considerable slump since the holidays, and 
supplies have q tly b even more difficult 
to secure for early delivery to the non-priority con- 
sumers. There has been no falling off in demand from 
the home market, and, as a rule, most producers had 
sufficient business in hand to account for almost the 
whole of their potential outputs for some time ahead. 
Export business remained slow, and shipments were 
again confined almost exclusively to the deliveries being 
made under official direction to the war zones. Bookings 
were heavy for the large descriptions for some months 
ahead, while the recent strength in the sized and 
bituminous smalls was fully upheld, and these classes 
were almost completely sold for some time ahead. The 
best dry steams were active, but some of the lower 
qualities were obtainable fairly readily. 








NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—The year closed in the majority of 
steel] and engineering works with a very active tone. 
The desire had been to clear off as many orders as 
possible before the holiday break. The accomplishment 
of this programme has left in departments of leading 
works only a relatively small amount of work to start 
on in the New Year. The prospect is that unless new 
big business comes along some departments will have 
to be partially closed before the end of January. There 
are many excepti , especially in those sections which 
cater for the home market in the agricultural and other 
sections. There seems to be relatively little urgency in 
the requirements of the war-material departments. 
Supplies of raw and semi-manufactured steel materials 
are in full supply, and many firms are experiencing the 
benefits of easier controls. Makers of machine tools 
have still a lot of work on hand, in spite of the completion 
of many orders in readiness for the work of the main- 
tenance staffs during the Christmas break. It is realised 
that much new plant and equipment is required in steel 
and engineering works. Developments in research have 
got far ahead of equipment in the works, and it is con- 
sidered that very heavy expenditure on new plant will 
be required before post-war trade can be dealt with 
efficiently. 

South Yorkshire Coal Trades.—On the railways, a good 
deal of delayed coal and coke traffic has been worked to 
destinations since the holiday, and most industrial users 
have had deliveries which will serve them well into the 
New Year. Production of coal has improved considerably 
in the coalfield in recent weeks, and the miners have 
been commended by their leader, Mr. J. A. Hall, for the 
response they made to his request for a record output 
in the six weeks before Christmas. He says the figures, 
when available, will show a genuine increase. There 
has been greater pressure for supplies of coking coal to 
maintain the coke works active. More coke is needed for 
the domestic market, but, so far, iron and steel works 
have been able to secure adequate supplies. All washed 
and graded steam coal is heavily earmarked for the 
New Year. 








STEELMAKING CAPACITY IN THE UNITED STATES.— 
A statement made by the American Iron and Steel 
Institute, and quoted.in Steel, gives the steelmaking 
capacity in the United States, at the virtual conclusion of 
the emergency expansion programme, as 94,054,550 tons 
of ingots and steel for castings perannum. Blast-furnace 
capacity is rated at 68,446,310 tons annually. Since 
January, 1940, there has been a net increase of over 
12,700,000 tons in annual blast-furnace capacity, and of 





programme will be announced at a later date. 


more than 12,400,000 tons in steelmaking capacity. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Western Graduates’ Section: Saturday, January 6, 2.30 
p.m., Engineers’ Club, Manchester. ‘“ Boiler House 
Practice and Efficiency,” by Mr. H. Marsden. South 
Wales Branch: Tuesday, January 9, 3 p.m., Mackworth 
Hotel, Swansea. Thomas Hawksley Lecture: “ Research 
and Development in Aeronautics,” by Dr. H. E. Wimperis, 
read by Sir Arthur Whitten-Brown. Scottish Branch : 
Thursday, January 11, 7.30 p.m., Royal Technical Col- 
lege, Glasgow. ‘‘ Machinery for Opening Bridges and 
Other Movable Structures,” by Mr. J. M. Baxter. Insti- 
tution: Friday, January 12, 5.30 p.m., Storey’s-gate, 
St. James’s Park, S.W.1. Extra General Meeting, with 
Applied Mechanics Group. “ Fluid Film Lubrication of 
Parallel Thrust Surfaces,” by Mr. A. Fogg. “ An Ex- 
ploratory Study of Oil Grooves in Plain Bearings,” by 
Dr. D. Clayton. North-Western Branch: Saturday, 
January 13, 2.30 p.m., Engineers’ Club, Manchester. 
Annual General Meeting. Presidential Address: “‘ Ap- 
plied Research,” by Dr. H. R. Ricardo, F.R.S. London 
Graduates’ Section: Saturday, January 13, 3.30 p.m., 
Storey’s-gate, S.W.1. Film Display. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Lancashire 
Branch: Saturday, January 6, 3 p.m., Engineers’ Club, 
Manchester. ‘“‘ Wear of Grey Cast Iron,” by Mr. H. J. 
Young. Lincoln Section: Saturday, January 6, 3 p.m., 
Technical College, Lincoln. ‘“‘ Metallurgy of Cast Iron,” 
by Mr. A. E. Peace. Burnley Section: Tuesday, Janu- 
ary 9, 7.30 p.m., Municipal College, Burnley. ‘“ A Small 
Foundry in War-Time,” by Mr. F. Lord. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, January 8, 6 p.m., Grand Hotel, 
Birmingham. Discussion on “ Training of an Engineer,” 
to be opened by Mr. D. B. Hoseason. North-Eastern 
Centre: Monday, January 8, 6.10 p.m., Neville Hall, 
Newcastle-upon-Tyne. “ Influence of Resistance Switch- 
ing on Design of High-Voltage Air-Blast Circuit-Break- 
ers,”’ by Messrs. H. E. Cox and T. W. Wilcox. Scottish 
Centre: Tuesday, January 9, 6.15 p.m., Royal Technical 
College, Glasgow. ‘‘ Transmission and Distribution of 
Electricity to Mines,” by Mr. B. L. Metcalf. 

INSTITUTION OF CIVIL ENGINEERS.—Northern Ireland 
Association: Monday, January 8, 6.15 p.m., Queen’s 
University, Belfast. ‘‘ The Gauging of Concrete Mixes, 
with Special Reference to Central Mixing Plants,” by 
Mr. E. Reid. Road Engineering Division: Tuesday, 
January 9, 5.30 p.m., Great George-street, S.W.1, Dis- 
cussion on “ Layout of Road Intersections,” to be opened 
by Mr. A. J. H. Clayton. Newcastle-upon-Tyne Students’ 
Section: Tuesday, January 9, 6.15 p.m., Bolbec Hall, 
Newcastle-upon-Tyne. “ Military Engineering,” by Mr. 
J. A. Williams. Edinburgh Association: Wednesday, 
January 10, 6 p.m., North British Station Hotel, Edin- 
burgh. ‘“‘ Soil Mechanics and the Railway Engineer,” by 
Mr. H. R. Reynolds. Birmingham Association: Thurs- 
day, January 11, 6 p.m., James Watt Memorial Institute, 
Birmingham. ‘“‘ Dam Failures,” by Mr. J. W. Hall. 

INSTITUTE OF MARINE ENGINEERS.—Tuesday, January 
9, 5.30 p.m., 85, The Minories, E.C.3. ‘‘ Light Alloys for 
Marine Engines,” by Mr. A. J. Murphy. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, January 9, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. ‘“‘ The Shipping Situation: An 
Appreciation,” by Capt. F. P. Longton. 

Royal Society oF ARTS.—Wednesday, January 10, 
1.45 p.m., John Adam-street, W.C.2._ Dr. Mann Juvenile 
Lecture : “‘ How Wrecked and Sunken Ships are Salved,” 
by Mr. G. R. Critchley. 

INSTITUTE OF FUEL.—Wednesday, January 10, 2.30 
p.m., Institution of Electrical Engineers, Victoria- 
embankment, W.C.2. “ Methane,” by Sir Alfred Egerton. 

Norru-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, January 
10, 6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. 
“* Sailing Yacht Coustruction,” by Mr. O. M. Clemmetsen. 
Institution: Friday, January 12, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘“‘ Notes on the Buchi 
System,” by Mr. H. O. Walker. 

DiesEL ENGINE USERS AssOCIATION.—Thursday, 
January 11, 2.30 p.m., Caxton Hall, Victoria-street, 
S.W.1. Symposium on “‘ Engine Cooling Water Systems.” 

GLascow UNIVERSITY ENGINEERING SocteTy.—Thurs- 
day, January 11, 6.30 p.m., James Watt Engineering 
Laboratories, University, Glasgow. Open discussion. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, January 
12, 6.30 p.m., 39, Victoria-street, S.W.1. “‘ The Stability 
of Retaining Walls and Clay Slopes,” by Mr. W. H. Ward. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, January 13, 2.15 p.m., 2, Savoy-hill, W.C.2. 
“Theatre Lighting,” by Mr. L. G. Applebee. 
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THE PROGRESS OF THE 
ENGINEERS’ WAR. 


THE outstanding feature of the progress of the 
war during the past year, perhaps, has been the 
rate at which it has pi ; @ rate which the 
public in general is a little inclined to forget when 
the advance is halted for a week or two in some 
particular sector, but which is still highly impressive 
when a comparison is made between the situation 
on the several fighting fronts a year ago and the 
position to-day. At the beginning of 1944, German 
piloted aircraft were still raiding England; enemy 
submarines were still a serious menace to the flow 
of men and supplies across the Atlantic; the 
Russian armies, despite their heartening advances 
westward, were still engaged in recapturing their 
own territory; the Australians were still fighting 
in New Guinea ; and the Anzio beachhead was a 
source of anxiety to those who had hoped, with 
possibly undue optimism, for a rapid conquest of 
the remaining Italian territory in German hands. 
The clamour for a “Second Front” continued ; 
though already the inhabitants of the southern 
English counties could see that vast preparations 
were in hand, these seemed to proceed all too slowly. 

Since then, the picture has changed completely, 
and with its changes there ‘has come at last some 
little alleviation of the discomforts imposed upon 
the nation for reasons of security and the release 
of a little more information regarding the nature 
and extent of the labours upon which the industrial 
population—including now hundreds of thousands 
who, in times of peace, would never have imagined 
themselves in that category—had been engaged for 
years. In June, admittedly, there came the first 
taste of a new form of frightfulness—the flying bomb 
—the intensity of which increased rapidly until, in 
the London area particularly, people began to 
wonder whether, after all, it was'such an inefficient 
weapon as they had supposed at first ; but it was 
countered with commendable energy and consider- 
able success and, while “‘ Southern England ” cannot 
be regarded yet as outside the danger zone, the 
residents in that long-suffering area still contrive 
to go about their daily avocations and, in general, 
do not find their attention unduly distracted from 
events on the Western, Italian, Russian, Burmese 
and Pacific fronts by those nearer home. The 
submarine menace, if not yet completely eliminated, 





has been reduced to comparatively modest propor- 
tions; the threat to sea communications repre- 
sented by the remainder of the German surface fleet 
has been largely neutralised by the sinking of the 
Tirpitz ; and, concurrently with the growing force 
of the attack on the German frontiers, the Russian 
advance into the Balkans and the return of Allied 
troops to Greek soil—unfortunately followed by 
internal strife which is not yet resolved—there has 
been a notable concentration of British armed 
strength in the Pacific, the extent of which has not 
been revealed, but is certainly on a scale worthy of 
British interests in that sphere of operations. 

A feature which must have impressed the veriest 
layman, as news of technical developments has been 
doled out, rather parsimoniously, to the public, is 
the outstanding contributions of engineers to the 
successes gained on land, at sea and in the air. The 
year 1944 opened with the revelation that British 
science and manufacturing industry had evolved at 
last a successful jet-propelled aeroplane; and, 
although technical information regarding Air Com- 
modore Frank Whittle’s pioneer work is still scanty 
in the extreme, and the Germans have shown that 
their scientists and engineers cannot have lagged 
far behind him in point of time, his position among 
the hierarchy of British engineering inventors may 
be considered as assured. Hardly less notable have 
been the concurrent developments in propeller- 
driven aircraft, which have enabled the pilots of 
what must now be regarded as “ orthodox ” fighters 
to engage the enemy’s jet-propelled machines with 
notable success and to hunt down the flying bomb 
while it is in full flight. The veil has been lifted a 
little, too, on the developments that have taken 
place in the use of radio instruments to locate 
bombers’ targets through clouds too thick to permit 
of visual observation and as a navigational aid, as 
well as for purposes of communication ; though it 
is safe to say that there are many more marvels in 
this field still undisclosed—and, probably, many 
more yet to be developed. Improvements in gun- 
nery, in which general category may be included 
bomb-aiming, have been publicised hardly at all, 
but they may be inferred from the results obtained ; 
the accuracy achieved in the bombing of the Tirpitz 
is a case in point. 

Probably the most spectacular engineering feat 
of the year was the construction of the “ pre- 
fabricated harbour ”’ at Arromanches, immediately 
after the invasion of Normandy. The numerous 
photographs released to the Press of the country 
testify eloquently to the magnitude of the under- 
taking and show, too—for it could hardly be dis- 
guised—the ingenious character of the engineering 
design. The exhibition of models, photographs and 
films of the harbour, now open at the Institution of 
Civil Engineers, full of interest even to the merely 
curious sightseer, is doubly so to the technically- 
trained section of the public, capable of appreciating 
the problems involved and the skill with which they 
have been solved. We hope that the publication of 
full constructional details will not be long delayed. 
They can do little to aid the enemy, who is as well 
able as his British ‘‘ opposite number ” to deduce, 
from a knowledge of the conditions, the probable 
steps taken to deal with them, with no more help 
than is afforded by the illustrations already available 
in the newspapers of the world; and there are 
already signs that interest in the subject is being 
weakened by the counter-attraction of other tech- 
nical novelties while those in authority are debating 
how much may be disclosed, and the manner of its 
presentation. It might be submitted, perhaps, as a 
broad suggestion of policy, that Government depart- 
ments which have the responsibility of informing the 
appropriate section of the public of technical deve- 
lopments might do well to take advantage of the 
experience of the technical Press instead of allowing 
themselves to be guided merely by the advice of 
publicity officers whose minds are moulded exclu- 
sively by the circumstances of Fleet-street, or of 
permanent officials who, by the nature of their 
normal employment, can have little first-hand 
knowledge of the considerations involved. 

In one respect, however, it must be admitted that 
British Governmental authority achieved a notable 
triumph of publicity, and that was in the presenta- 
tion of the masses of information condensed in the 
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White Paper of Statistics Relating to the War Effort 
of the United Kingdom, which was the subject of an 
article on page 431 of our issue of December 1, 1944. 
The outputs of munitions of all kinds, disclosed in 
that White Paper, provided a most telling testimony 
of the extent to which the nation and its resources 
have been mobilised for war. They emphasise once 
again the vital importance of the engineering pro- 
fession and industry to the continued existence of 
Britain as an effective Power, for there is hardly a 
single table in the entire survey which does not 
illustrate that fundamental fact. Many of the totals 
recorded are almost fantastic in their proportions. 
Aircraft construction, as a major industry, is 
still new enough to appeal to the popular imagina- 
tion, but some of the older industries are in some 
danger of being taken for granted. This had been 
the case, it is to be feared, with shipbuilding ; the 
public had grown up in the knowledge of Britain 
as a shipbuilding country, and, apart from those 
resident in the centres of this industry, had little 
opportunity to realise the magnitude of its war-time 
task. The First Lord of the Admiralty, Mr. A. V. 
Alexander, revealed something of the naval side of 
it in the House of Commons on November 1, when 
he stated that, during the war, 634 major war 
vessels had been completed, their aggregate dis- 
placement amounting to 1,183,501 tons. In addi- 
tion, 1,260 small craft, such as gunboats, motor 
launches and motor minesweepers, had been con- 
structed, of a tonnage of 120,358 ; and 2,729 other 
naval vessels, including armed trawlers and landing 
craft, adding a further 334,919 tons to the total. 
When there is added to these figures the millions of 
tons of merchant shipping constructed in these 
islands during the war years—probably of the order 
of 5} to 6 million tons gross, to the end of 1944— 
some idea can be gained of the proportion that 
shipbuilding represents in the nation’s war effort. 
Agriculture ; the production, processing, packing, 
and preservation of foodstuffs ; transport, in all its 
forms; the generation and distribution of power ; 
the manufacture of clothing—all these and many 
other activities, essential to a nation’s existence at 
any time, but immeasurably more so in time of war, 
have been advanced by the aid of applied science 
and developed through the resources of the engineer 
and the industries in which he labours. If, in the 
course of this brief review, we have concentrated 
upon this aspect of the war rather than upon the 
battles of weapons, which are relatively easy to 
comprehend, and the battles of ideologies and 
factions, which often are not, it is because we feel 
that this is the aspect which stands most in need of 
emphasis. The public at large, and the popular 
Press on which the public relies so much and so 
uncritically for instruction, pays a certain lip-service 
to science and technology, but it is to be suspected 
that, in general, the sentiment is not very profound. 
The scientist and the engineer are commended for 
their efforts much as a plumber might be for making 
a successful repair of a burst pipe in circumstances 
which, otherwise, might have caused some dis- 
comfort and inconvenience ; there is comparatively 
little appreciation of the knowledge, the skill, the 
never-ending struggle to keep abreast of current 
thought and experience, which form the background 
to each painstaking forward move. Least of all is 
there a realisation that, to acquire and maintain a 
position of front-rank authority in almost any 
branch of science or technology, it is not enough 
that a man should do only the work for which he 
is paid, whether the employer be himself or another. 
“* Seest thou a man diligent in his business? He 
shall stand before kings”; and current evidence 
confirms the truth of the observation. But to 
achieve outstanding professional status in the eyes 
of his peers, and to be ready to meet such emergen- 
cies as form the inner story of the war effort, 
requires more than mere diligence; it needs 
rather, something of the nature of dedication 
to an aim that is deeply felt to be worth pursuing in 
itself, apart from its interest as a means of livelihood. 
If the plans for post-war education, security, etc., 
etc., can produce a sufficiency of men and women 
imbued with such an outlook, there need be no fear 
for the future; but sometimes it seems just a little 
doubtful whether such considerations have been 
really prominent in the minds of the planners. 





SOUND INSULATION IN 
BUILDINGS. 


I is not an adverse criticism of many of the Post- 
War Building Studies which have been compiled 
by various technical committees, under the auspices 
of the Ministry of Works, to say that much of the 
matter with which they deal is of a type familiar 
to practitioners in the various branches of work 
concerned. This is a necessary aspect of their aim, 
which is not so much to discuss novelty as to provide 
instructions and information which will enable 
existing material and methods to be used in the most 
effective way. In the case of the study dealing with 
sound insulation in buildings and the acoustics of 
auditoria,* however, it is probable that to the 
average architect and builder almost the whole of 
the information provided will prove novel. This 
idea is supported by the rarity of any indication of 
an attempt to incorporate effective sound insulation 
in modern houses and commercial buildings. Many 
blocks of flats erected in recent years are very 
unsatisfactory in this respect. 

Noise inside. buildings has three possible sources : 
it may be air-borne from the street, or from sur- 
rounding buildings; it may be air-borne from 
internal sources, such as conversation or wireless 
loud speakers ;. or it may be structure-borne, and 
originate in sanitary equipment, the movement of 
furniture or footsteps. It is probable that structure- 
borne noises are the chief cause of complaint in blocks 
of good-class flats and offices. Modern structural 
methods, whether of the steel-frame or reinforced- 
concrete type, tend towards a continuity of con- 
struction which has advantages both in strength and 
the economic use of materials but has sound-trans- 
mission qualities greatly superior to those of brick 
buildings of earlier type. In dwelling houses air- 
borne noises may be the greater nuisance, but 
structure-borne noises may present problems of 
importance, particularly in terrace or semi- 
detached dwellings. An interesting detail point 
mentioned in the Study on Sound Insulation 
and Acoustics concerns the deterioration in sound 
insulation in modern house property as com- 
pared with older structures of this type, and 
which is normally attributed to greater flimsiness of 
construction. It is suggested that one cause of 
this is the use of fibre-board in place of lath and 
plaster for ceiling construction. This latter has a 
suppression value especially for air-borne sounds, 
which is greater by 10 decibels than that afforded 
by fibre-board. 

A table of “suggested standards of quiet” is 
given in the Study. In this, 15 phons is postulated 
for bedrooms, 20 for a reading or writing room, 35 
for sedentary office work, 40 for a restaurant and 
60 for a noisy office. These figures are naturally 
no more than rough indications of what is desirable. 
The figures, however, show the degree of sound in- 
sulation which it is desirable to attempt to provide, 
and as the equivalent loudness at the kerb of an 
arterial road is 100 phons, it will be seen that very 
considerable suppression is necessary if satisfactory 
conditions are to be achieved for offices fronting 
on such thoroughfares. 

Of the various methods of reducing noise 
inside buildings which are dealt with, the 
first concern is siting and internal lay out. As mere 
distance will reduce the intensity of sound, some 
improvement may be obtained by setting buildings 
as far back from the road as possible. This proce- 
dure will usually not be possible for offices in towns, 
but some improvement will be obtained on the 
higher floors by setting back the upper part of the 
building. This practice is sometimes followed, but 
clearly involves some sacrifice of internal accommo- 
dation. For rooms on lower floors facing busy 
streets the only available solution appears to be the 
use of double windows in conjunction with artificial 
ventilation. Even with ordinary windows con- 
siderable improvement may be obtained if some 
ventilating arrangements are provided. In a well- 
furnished office, outdoor noises will be reduced by 
about 5 decibels when the windows are wide open, 





* Post-War Building Studies, No. 14, Sound Insulation 
and Acousti Lond H.M. Stationery Office. 
[Price 1s. net.} 








but when they are nearly closed the reduction may be 
as much as 18 decibels. Another way to deal with the 
matter is to place boardrooms and other apartments 
in which quiet is desirable on the least exposed part 
of the site, but this will conflict with the usual desire 
to have the main rooms in the most prominent 
positions. For schools, hospitals and houses, a good 
deal can frequently be done by setting the building 
back from the road and shielding it by a screen of 
vegetation. It is stated that a row of trees, or a 
good hedge, will give a reduction of 5 decibels. 
Both air-borne and structure-borne noises originat- 
ing inside the building must naturally be dealt with 
by structural arrangements. Here again something 
can be done by proper consideration of the layout 
and by refraining, for instance, from placing rooms 
containing many typewriters or telephones next 
to an office in which quiet is required. It might 
be supposed that this obvious point is usually 
attended to, but the publication quotes the case of 
a recently-finished technical institute in which the 
ium has been placed over the main lecture 
theatre, with very undesirable results. Structural 
arrangements may not only reduce sound trans- 
mission, but may reduce the intensity of sound at 
its source. Banging doors may be a great nuisance, 
and it is that the use of a continuous 
rubber or felt bead inset in the rebate, against 
which the door could come to rest, would not only 
prevent the worst noise of slamming, but by pro- 
viding an effective closure, would cut off the free 
air path for sound. Greater initial quietness may 
also be attained by paying attention to the design 
of lift, or other machinery, and sanitary fittings. 
Air-borne noises may be carried directly through 
door cracks and open spaces around heating or other 
pipes. These present no difficult problems and the 
remedy for doors has already neen mentioned. 
Pipes passing through walls and partitions should 
be packed with sleeves of asbestos, or other suitable 
material. Air-borne sounds, however, also induce 
flexural vibrations, of low and middle frequencies 
in walls, floors and frames of buildings, which pass 
on the sound to other rooms. Direct improvement 
between contiguous apartments may be obtained 
by increasing the mass of the dividing partition, as, 
for air-borne sounds, each time the weight per unit 
area is doubled the insulation is increased by 
approximately 5 decibels. As an example, while 
the average sound insulation of } in. fibreboard is 
25 decibels, that of a 9 in. brick wall is 50 decibels. 
Vibrations travelling through the structural 
parts of a building, whether generated by air- 
borne sound or by impact on a floor or wall, will 
be damped both by a heavy member, such as a 
9 in. brick wall, or by a thin barrier which is not 
able to transmit the bending moments induced by 
flexural vibrations. If, for instance, the two leaves 
of a cavity brick wall are linked by light wire ties, 
the transmission of sound between them will be 
much less than if the metal .ties were stiff or if 
brick ties were used. Arrangements of this kind 
are described as semi-discontinuous. A still higher 
standard of insulation can be obtained by a fully- 
discontinuous construction in which air gaps, or 
lines of resilient material, are introduced at suitable 
places. By forming breaks in light panels the 
transmission of vibrations along them is checked. 
It is stated that in experimental structures, 
fully-discontinuous walls of a weight about equal 
to 9 in. brickwork have been made to provide sound 
insulation equivalent to a wall 10 ft. thick. It is 
mainly by the use of discontinuous arrangements 
that satisfactory sound insulation is to be achieved. 
It is stated that by dividing the party wall between 
neighbouring houses, so that each becomes in effect 
a separate shell, a reduction of 60 decibels in air- 
borne sound between them may be attained. The 
figure of 30s. per house, which is given as the cost 
of the application of this method, presumably refers 
to property of the Council type. Floors and ceilings 
are treated on the same principle; a ceiling suspended 
on hangers, for instance, giving a useful measure 
of insulation. The publication, which has been 
prepared by the Acoustics Committee of the Build- 
ing Research Board, contains many figures illustrat- 
ing constructional methods and, if it is studied 
by architects and builders, should result in great 
improvement over much present practice. 
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NOTES. 


THe New Year Honovrs Lust. 


Tue important contributions made by technical 
men to the war effort are reflected in the large number 
of awards to engineers, scientists and industrialists 
contained in the New Year Honours List, published 
on Monday, January 1, and Wednesday, Janu- 
ary 3. A viscounty has been conferred upon Baron 
Portal, P.C., D.S.O., M.V.O., Minister of Works, 
1942-44, and a baronetcy upon Sir Charles Bruce- 
Gardner, M.I.Mech.E., Chief Executive for Industrial 
Reconversion of British Industry from War to Peace 
Production, Board of Trade. The new Knights 
Bachelor include Professor L. P. Abercrombie, 
M.A., F.R.I.B.A., Professor of Town Planning, 
University of London; Dr. E. B. Bailey, M.C., 
M.A., F.R.S., Director, Geological Survey of Great 
Britain ; Mr. F. W. Bain, M.C., chairman, Chemical 
Control Board, Ministry of Supply; Mr. P. B. 
Brown, M.Inst.C.E., M.Inst.M.M., chairman and 
managing director, Messrs. Hadfields, Limited ; 
Professor J. Chadwick, M.Sc., Ph.D., D.Sc., F.R.S., 
Professor of Physics, University of Liverpool ; 
Mr. R. H. Dobson, C.B.E., managing director, A. V. 
Roe and Company, Limited ; Dr. A. P. M. Fleming, 
C.B.E., M.Sc.(Tech.), F.C.G.I., M.I.Mech.E., 
M.LE.E., F.Inst.P., director, Messrs. Metropolitan- 
Vickers Electrical Company, Limited; Mr. R. G. 
Hetherington, C.B., O.B.E., M.Inst.C.E., Adviser 
on Water and Director of Water Surveys, Ministry 
of Health; Mr. M. Hodgson, general secretary, 
United Society of Boilermakers and Iron and Steel 
Shipbuilders ; Mr. A. C. Macdiarmid, chairman and 
managing director, Messrs. Stewarts and Lloyds, 
Limited ; Mr. J. F. Rees, M.A., Principal, University 
College of South Wales and Monmouthshire, Cardiff, 
and Vice-Chancellor, University of Wales ; Mr. A. F. 
Sidgreaves, O.B.E., managing director, Messrs. 
Rolls-Royce Limited; Dr. R. E. Stradling, C.B., 
M.C., M.Inst.C.E., F.R.S., Chief Adviser, Research 
and Experiments Department, Ministry of Home 
Security; Alderman William Walker, M.I.E.E., 
M.I.Mech.E., of Manchester; and Professor E. T. 
Whittaker, D.Sc., F.R.S.E., F.R.S., Professor of 
Mathematics, University of Edinburgh. Sir James 
Lithgow, Bt., M.C., T.D., M.I.N.A., Controller of 
Merchant Shipbuilding and Repairs, has been made 
a G.B.E. Mr. F. A. Whitaker, C.B., M.Eng., 
M.Inst.C.E., Civil Engineer-in-Chief, Admiralty, a 
K.C.B., Colonel Sir A. Stanley Angwin, D.S.O., 
M.C., T.D., B.Sc. (Eng.), M.I.E.E., A.M.Inst.C.E., 
Engineer-in-Chief, General Post Office, a K.B.E., 
and Lt.-Colonel H. N. Sporborg, Civil Assistant, 
War Office, a C.M.G. The distinction of K.C.1.E. 
has been conferred upon Sir Leonard Wilson, B.Eng., 
A.M.Inst.C.E., lately Chief Commissioner of Rail- 
ways, India, and that of C.I.E. upon Mr. G. A. R. 
Trimming, M.I.Mech.E., Deputy Director General, 
Machine Tool Control, Department of Supply, 
India; Mr. A. M. R. Montagu, M.Inst.C.E., Chief 
Engineer and Secretary to the Government, Punjab 
Public Works Department, Irrigation Branch; 
Mr. A. Webster, M.Inst.C.E., Chief Engineer, 
Calcutta Port Commissioners; Mr. J. Chambers, 
O.B.E., M.C., A.M.Inst.C.E., Chief Engineer, Ben- 
gal; and Mr. Narayan Vinayak Modak, City Engi- 
neer, Bombay Municipality. Commanderships of 
the Order of the British Empire have been awarded 
to Mr. J. P. Bowen, B.Sc., M.Inst.C.E., Engineer- 
in-Chief, Corporation of Trinity House; Mr. E. R. 
Cartwright, Chief Engineer, Asiatic Petroleum 
Company, Limited ; Mr. R. H. Coverley, Controller, 
Rotol Airscrews, Limited; Mr. R. W. Foxlee, 
M.Inst.C.E., Deputy Chief Engineer (Civil) and 
Deputy Head, Engineering Contracts Department, 
Crown Agents for the Colonies ; Colonel F. Hibbert, 
M.C., M.Inst.C.E., Water Engineer, Liverpool ; 
Engineer Rear-Admiral W. 8S. Hill, M.I.Mech.E., 
M.I.N.A., R.N. (Retd.); Engineer Rear-Admiral 
W. R. Parnall, C.B., M.I.Mech.E., M.I.N.A., R.N. 
(Retd.) ; Mr. W. J. Robinson, O.B.E., A.M.Inst.C.E. 
Chief Engineer, Department of Public Works, 
Newfoundland ; and Mr. C. G. Twallin, chairman 

and managing director, Messrs. Buck and Hickman, 
Limited. The section of the Honours List issued 
on January 3, shows that among recipients of the 
O.B.E. are Mr. K. C. Barnaby, B.Sc., M.I.N.A., 





naval architect and chief designer, Messrs. Thorny- 
croft and Company, Limited; Mr. R. Boardman, 
M.I.N.A., director and general manager, Furness 
Shipbuilding Company, Limited; Captain P. J. 
Dawson, Principal Technical Officer, Directorate of 
Armament Development, Ministry of Aircraft Pro- 
duction; Mr. H. A. Denne, Deputy Controller, 
Ford Motor Company, Limited (Aero-Engines) ; 
Mr. G. Dixon, B.Eng., M.Inst.C.E., M.Inst.GasE., 
engineer and manager, Nottingham Corporation 
Gas Department; Dr. R. A. Fereday, Senior 
Scientific Officer, Foreign Office; Mr. F. V. Free- 
born, chief of research department, British Tabu- 
lating Machine Company; Mr. F. B. Greenwood, 
M.Inst.C.E., chief engineer, Manchester Ship Canal 
Company; Captain H. V. Hart, R.N.R., marine 
surveyor, Mersey Docks and Harbour Board, Liver- 
pool; Mr. S. C. Laws, M.A., M.Sc., Principal, 
Northampton Polytechnic, London ; Mr. J. E. Lewis, 
A.M. Inst.C.E., M.Inst.M. & Cy.E., Borough Engi- 
neer and Surveyor, Sunderland ; Mr. S. Markland, 
A.M.1.A.E., assistant chief engineer, Leyland Motors, 
Limited ; Mr. T. L. Nuttall, works manager, Ford 
Motor Company, Limited; Mr. L. V. Thomas, 
Principal Technical Officer, Petroleum Warfare 
Department ; Dr. F.C. Williams, Principal Scientific 
Officer, Telecommunications Research Establish- 
ment, Ministry of Aircraft Production ; and Mr. D. 
Williamson, works superintendent, L.M.S., Horwich. 
A large number of M.B.E. and British Empire Medal 
awards are also included in the Honours List. 


ENGINEERING CENTENARIES IN 1945. 


The engineering centenaries of this year, if for 
no other reason, are of interest because they 
recall how successfully the Admiralty solved the 
problems of technical and professional education 
80 years ago. Among the men born in 1845 were 
the three distinguished naval constructors, William 
John, Dr. Francis Elgar and Sir William White. 
They were all shipwright apprentices in the Royal 
Dockyards and they all made the best of their 
opportunities by attending the dockyard schools 
and then gaining admittance in 1864 to the newly- 
founded Royal School of Naval Architecture and 
Marine Engineering at South Kensington. After- 
wards their careers diverged, but each did valuable 
work for the country. Though no notable railway 
engineer figures in the list of centenaries, the year 
was memorable for the opening of several important 
lines, such as those connecting London and Cam- 
bridge, Bristol and Gloucester, Manchester and 
Sheffield, and York and Scarborough. The battle 
of the gauges had begun and the railway mania 
was spreading all over the country. The growth 
of the railways gave an impetus, too, to the adoption 
of the electric telegraph. Early in the year the 
public was excited by the story of the capture at 
Paddington of the Slough murderer, John Tawell. 
Later, Cooke and Wheatstone’s telegraphic appa- 
ratus at these places could be viewed by anyone 
willing to pay a shilling. It was good propaganda 
for the Great Western Railway and the advertise- 
ment announced that “50 signals can be trans- 
mitted to a distance of 280,000 miles in one minute.” 
While the railway was transforming land transport, 
a new chapter in ocean transport was begun in 
July by the sailing of Brunel’s Great Britain, the 
first screw-driven iron ship to cross the Atlantic. 
Three months before, the famous tug-of-war between 
the Rattler and the Alecto had taken place, and, for 
all practical purposes, the year 1845 marks the 
change over from the paddle-wheel to the screw for 
all naval vessels. Coming again to individuals born 
in 1845, we have the famous Swedish engineer, Carl 
Gustav Patrik de Laval (1845-1914), known every- 
where for his steam turbine and his mechanical 
gearing; Beauchamp Tower (1845-1905), from 
whose work spring the modern developments in 
lubrication ; Karl Benz (1845-1929), one of the 
pioneers of the motor car; Colonel Theodore 
Turrettini (1845-1916), versed in all pertainihg to 
hydro-electric plants; Friedrich Hefner-Alteneck 
(1845-1904), a distinguished electrical engineer ; 
Edward Bayzard Ellington (1845-1914), president 
of the Institution of Mechanical Engineers in 1911 ; 
and Colonel R. E. B. Crompton (1845-1940), founder 
of a famous firm, who lived nearly long enough to 
celebrate his own centenary. An English civil 





engineer of an earlier age was William Jessop (1745- 
1814), who laid out the first public railway in the 
south of England. The year 1745 also saw the birth 
of the younger Montgolfier, of ballooning fame, and 
of Volta. Finally, it may be recalled that March 27 
will mark the centenary of the birth of Wilhelm 
Conrad von Réntgen (1845-1923), whose discovery 
of what he himself called “‘ X-Rays” has led to a 
host of other discoveries. He was born at Lennep, 
just south of Elberfeld, in the Ruhr, but was 
educated in Holland and at Ziirich. His momentous 
discovery was made known in November, 1895, 
while he held the chair of experimental physics at 
Wurzburg, his paper bearing the title “‘ Uber eine 
neve Art von Strahlen.” Later in life he was 
director of the Physical Institute at Munich, where 
he died on February 10, 1923. 


Hypro-E.ecrric Power In SCOTLAND. 


The North of Scotland Hydro-Electric Board 
have now published particulars of their second 
distribution scheme—that designed to serve the 
Morar area; the first scheme, for the Lochalsh 
area, was outlined on page 513 of our issue of 
December 29, 1944. Under the Morar scheme, 
which has been approved by the Electricity Com- 
missioners, a supply line is to be provided from 
Mallaigvaig to Kinlochailort, passing through Mal- 
laig, Morar and Arisaig; and another, along the 
northern shore of Loch Morar, will serve Bracora 
and Bracorina. The current will be generated at 
the Morar power station, which forms part of Con- 
structional Scheme No. 1, the subject of an inquiry 
opened in Edinburgh on December 25. It is ex- 
pected that supplies should be available within 
18 months to two years from the commencement of 
work on the Morar power station and distribution 
system, subject to the necessary labour and materials 
being available. The Board hope to adopt the same 
domestic tariff as that already proposed for the 
Lochalsh area, namely, 5d. a unit for the first 30-36 
units per room per annum, and #d. a unit for sueceed- 
ing units, to the total of nine times that amount ; 
with a possible reduction to $d. a unit beyond that 
total. Special rates will be offered to the fishing 
industry, which is important to Mallaig, and to 
other light industries which, it is hoped, will be 
encouraged to establish themselves in the area. 


THe WorsuipruL CoMPANy OF SHIPWRIGHTS. 

The Court of the Worshipful Company of Ship- 
wrights announced, in November last, their inten- 
tion to organise an exhibition of the latest practice 
in ship construction and propulsion, to be held 
in one of the Halls in the City of London at some 
time during the first twelve months following the 
cessation of hostilities. An Exhibition Committee, 
under the chairmanship of Mr. Walter Pollock, 
M.I.N.A., have been engaged on the preliminary 
arrangements for some weeks and, we understand, 
have received already sufficient offers of support 
to ensure that the exhibition will be widely repre- 
sentative. It is intended that the exhibition, 
which will be open for 14 days, shall be primarily 
educational in character, to demonstrate to all who 
are interested in shipbuilding, marine engineering 
and associated industries the latest developments in 
these several fields, particularly by means of special 
models. A list of suggested models has been pre- 
pared to ensure as far as possible that all important 
developments are adequately covered, and a copy 
of this list can be obtained on loan, by shipbuilders 
and others who may be in a position to contribute 
models, on application to the Committee at Baltic 
Exchange Chambers, 26, St. Mary Axe, London, 
E.C.3. The Committee will be pleased to receive 
any additional suggestions designed to enhance the 
comprehensive nature of the exhibition or to supply 
any further information desired. 





BALANCING ELECTRIC-MOTOR ARMATURES.—According 
to Canadian Machinery and Manufacturing News, the 
Sterling Varnish Company, Haysville, Pittsburg, Pa., 
have introduced a compound in the form of a paste which 
can be applied, in the same way as putty, to correct the 
out-of-balance of electric-motor armatures. This com- 
pound will set at room temperature in about two hours, 
but it requires a temperature of 135 deg. C. to give it 
maximum hardness and strength. It is not affected by 
subsequent application of insulating varnishes. 
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LETTERS TO THE EDITOR. 


LOCOMOTIVE TESTING. 
To THE Eprror oF ENGINEERING. 
Sm,—Mr. Lawford H. Fry’s latest letter on this 
subject, published in your issue of December 15, 
on page 474, prompts me to re-state my original 
suggestion, published in your issue of May 19, on 
page 395, that a testing track affords, in general, 
a closer approximation to normal running conditions 
than does a test plant. I had in mind locomotive 
testing of all kinds and not only observations on 
boiler performance. I have seen nothing in the 
subsequent discussion to invalidate this suggestion 
or the further one that a test plant cannot be 
relied upon (not that it will always fail) to reproduce 
road conditions. Agreement in particular circum- 
stances between road results and plant results is 
scarcely disproof of the general principle. I do not 
dispute the value of a test plant ; I merely suggest 
that there may be a more valuable alternative. 


Yours faithfully, 
390, Wakefield-road, W. A. TuPLry. 
Huddersfield, 
December 19, 1944. 





“TURRET TOOLING.”’ 
To THe Eprror oF ENGINEERING. 


Smr,—In your issue of December 8, 1944, you 
made a statement, on page 457, to the effect that 
42'of the 45 pages of engineering tables contained in 
my book Turret Tooling “ will already be found in 
the ordinary works of reference almost certainly 
possessed by the class of reader for whom this book 
was written.” ’ 

May I point out that this somewhat damaging 
statement is incorrect ? The tables on pages 72 to 
106 of my book, to which you refer, are not already 
available in ordinary works of reference ; in fact, 
at least 34 of them are exclusive to Turret Tooling 
and will not be found in any other reference books, 
ordinary or otherwise. They were compiled by me, 
from my own original data. I feel sure that, when 
you are aware of the facts, you will wish to correct 
this erroneous suggestion that T'urret Tooling was 
inflated by the inclusion of redundant matter. 

Yours faithfully, 
H. Howarp FREEMAN. 

30, Udney Park-road, 

Teddington, Middlesex. 

January 1, 1945. 


[Mr. Freeman’s letter does not entirely dispose of our 
criticism, but we willingly accept the opportunity to give 
him credit for the original work in his tables. They do, 
however, bear a very close resemblance, in style and in 
many of the dimensions, to the British Standard Speci- 
fication (No. 1157-1944) for Tapping Drill Sizes, though 
we have not observed any direct reference to this Speci- 
fication in the book. Mr. Freeman, in his tables, intro- 
duces a feature in which he relates the closeness of fit to 
the diameter of tapping drill used; a feature which 
does not appear in the British Standard.—Ep., E.] 





INSTITUTION OF CIVIL ENGINEERS: AIR TRANSPORT 
Drivision.—In view of the importance which civil air 
transport will assume after the war, the Council of the 
Institution of Civil Engineers have decided to form a 
sixth Engineering Division to be known as the “ Air 
Transport Division.” This will deal with such aspects 
of air transport as airports (land and sea), airfields, 
operational buildings and facilities, hangars, and signal- 
ling and other appliances connected with safety in flying. 
Mr. M. G. J. McHaffie has been appointed chairman of a 
provisional board. 





ZINC PLATES FoR BOILERS.—In recent years the use 
of zine for boiler plates has been prohibited in order 
to conserve supplies for the production of armaments. 
This prohibition has now been withdrawn and the Non- 
Ferrous Metals Control are prepared to release the metal 
for the production of boiler and other anti-corrosive 
plates. Orders for these should be placed with the usual 
suppliers. Since the ianufacture of zinc boiler plates 
has been prohibited, the Zinc Development Association 
state that they have received information from a 
number of sources that the restriction has had an 
injurious effect on the condition of many boilers. 





OBITUARY. 


MR. J. M. DEWAR. 


WE regret to record the sudden death at Liver- 
pool, on December 29, of Mr. James M. Dewar, 
senior partner of the London firm of consulting 
naval architects bearing his name. Mr. Dewar, who 
was 78 years of age, had been presiding, at the 
annual general meeting of Messrs. Chadburns (Ship) 
Telegraph Company, Limited, of which he had been 
chairman for some years. At that meeting, he had 
agreed to withdraw his resignation, tendered on 
account of ill-health. Only a few hours later, he 
collapsed and died. 

James McKie Dewar was a native of Ayr, where 
he was born on December 24, 1866,:and where he 
received his general education at the grammar 
school and afterwards at Ayr Academy. His 
technical education was obtained as an evening 
student at the Royal Technical College, Glasgow. 
He was apprenticed first to the firm of Messrs. 
J. and A. Taylor, crane builders and general engi- 
neers, of Ayr, and subsequently to Messrs. Kincaid 
and Company, Greenock, marine-engine builders, 
and remained for some time as a draughtsman with 
the latter firm before going to sea in the ships of 
the British India Steam Navigation Company. After 
having obtained a Board of Trade first-class certi- 
ficate, he was employed for a short time with the 
Glasgow Patents Company, but, in 1892, came to 
London as a departmental manager in the works 
of Messrs. Maudslay, Sons and Field, Limited. 
There he was closely associated with the introduc- 
tion into this country of the Belleville water-tube 
boiler, for which Messrs. Maudslay were the British 
licencees, remaining with them, latterly in charge 
of their boiler work, until the firm went into liqui- 
dation in 1900. His next appointment was as 
general manager with Messrs. Bow, McLachlan and 
Company, Paisley, a post which he held until 1903, 
when he returned to London with the intention of 
setting up in private practice; but, an oppor- 
tunity occurring to join the London staff of Messrs. 
Cammell Laird and Company, he did so, eventually 
becoming a director and remaining with them for 
20 years. During the last war, he was concerned 
particularly with the organisation of the repair 
work in the Royal Dockyards at Chatham, Ports- 
mouth and Devonport, and also with the main- 
tenance of vessels, under Government control, 
engaged in the inland water transport system of the 
country. For some years, also, he was a director 
of Messrs. Gwynnes, Limited, his connection with 
that firm being mainly with their war factory for 
the construction of Clerget and Bentley rotary 
aero-engines. 

In 1923, Mr. Dewar started the consulting practice 
which occupied the remainder of his professional 
life, and in which he was joined soon afterwards by 
his son, Mr. Norman M. Dewar, M.I.N.A. Among 
the vessels with the design and construction of 
which he was associated were the Italian twin- 
screw motorships Saturnia and Vulcania, for the 
Cosulich Line. Mr. Dewar was a member of the 
Institution of Naval Architects and of the Institu- 
tion of Mechanical Engineers, a vice-president of 
the Institute of Marine Engineers, a liveryman of 
the Worshipful Company of Shipwrights, and a 
member of the committee of the Maudslay Society. 
He had been a director of Messrs. Chadburns (Ship) 
Telegraph Company for many years, and under- 
took the chairmanship at short notice, some three 
years ago, in consequence of the sudden death of 
his predecessor, Mr. C. Bamford, although himself 
in poor health, and then 75 years of age. Un- 
fortunately, the additional duties, and especially 
the strain of much war-time travelling, brought on 
more serious illness, some months ago, and un- 
doubtedly hastened his death. 





THE NICKEL BULLETIN.—The current issue of The 

Yickel Bulletin contains abstracts of published articles 
dealing with hardness testing, the influence of nickel 
and iron on aluminium-base alloys, the wear-resistant 
properties of nickel cast iron, the thermal expansion and 
transformational characteristics of steels and cast irons, 
and the properties, treatment and operating charac- 
teristics of bimetals. 





THE ENGINEERING 
OUTLOOK. 


I.—PropucTIon aND Exports DuRING THE War. 

Tue task facing the engineering industry at the 
beginning of 1944 was to maintain and, if possible, 
to expand the level of production attained in 1943, 
when, in spite of extensive programme changes, new 
records were achieved in most branches of munitions 
output. Towards the end of 1944, the ban on the 
publication of production and export statistics was 
removed to some extent and it is possible, therefore, 
to reviéw the economic position of the industry 
since the outbreak of war in much greater detail than 
has been possible in previous years. 

The Minister of Production, in March, 1944, gave 
some war-time production figures relating to the 
period from the beginning of the war to the end of 
1943. On March 9, in reply to a question in the 
House of Commons, he stated that, for the army 
alone, there had been produced 83,000 tanks, 
armoured cars and carriers; over 115,000 guns of 
calibres larger than 20 mm. ; 150 million rounds of 
gun ammunition; nearly 54 million machine-guns, 
rifles, sub-machine-guns, and automatic pistols ; 
and nearly 7,000 million rounds of small arms 
ammunition. In addition, hundreds of thousands 
of 40-mm. and 20-mm. cannon and machine-guns 
for aircraft, and guns of all calibres from 0-5 in. to 
16 in. for the Navy, together with large quantities of 
the necessary ammunition, had been produced. The 
output of wheeled vehicles of unarmoured types, for 
war purposes of every kind, exceeded a million, and 
the production of aircraft of all types, four-fifths of 
which consisted of combat machines, was nearly 
90,000. Combat aircraft included bombers, fighters 
and naval reconnaissance ‘planes, the remaining 
fifth being made up of transports, trainers and 
target aircraft. 

The Minister of Production made a further impor- 
tant statement in the House on the following day, 
when he said that, during 1943, the emphasis of 
production had been shifted more and more to the 
newest types of aircraft, weapons, and devices of 
every kind, the changes in production entailing 
changes in the use of man and woman power. Large 
increases in output, he said, were following on the 
increased efficiency of management and labour, 
especially as women became more experienced. 
During the previous six months, for instance, the 
increase in output for each person employed in the 
aircraft industry had been 2 per cent. each month, 
a cumulative increase of over 12 per cent. over the 
six months. Looking forward to the 1944 pro- 
gramme, he pointed out that this increased efficiency 
would be a factor of great importance if the total 1943 
production was to be achieved or surpassed, since 
there were no longer any untapped resources of man- 
power and the labour force might be reduced 
through the call-up of men previously deferred. At 
the same time, the production of many specialised 
requirements—new weapons, invasion equipment, 
secret devices and other equipment—had to be still 
further increased. With regard to aircraft, it was 
planned to concentrate on certain types of bombers 
and fighters of proved superiority, while obsolescent 
types would go out of production. Landing craft 
and landing ships were indicated as the important 
items in the naval programme. The Minister 
emphasised that past achievements in the engineer- 
ing industries, although heartening, were not to be 
regarded with complacency: 1944 was a year of 
challenge only equalled by the period following 
Dunkirk 


Although the round figures for total war produc- 
tion are a source of considerable interest and encour- 
agement, they are not an adequate substitute for 
detailed statistics, very few of which have been 
made available during the war, either to the general 
public or to the industries most closely concerned. 
Lord Barnby strongly criticised this “ black-out ” 
in the House of Lords on April 5, 1944, maintaining 
that the lack of statistical information hampered 
industrialists in formulating their plans and resulted 
in failure to recognise the need for action. It was 
pointed out by Lord Templemore, in reply, that 
facilities existed for the special release by the 
Government of particular statistics, and Lord 
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Barnby’s plea for reconsideration of Government 
policy was refused on the grounds that secrecy was 
essential ‘on the very eve of the Second Front.” 
Nevertheless, his view, shared by many others, that 
there was a case for partial release of statistics, may 
have influenced the modification of Government 
policy which has since taken place. 

In November, 1944, the Government released a 
number of interesting statistics relating to various 
aspects of the war effort.* These show what the 
engineering industries have achieved during the 
war years in the production of aircraft, ships, 
armoured vehicles, tank and infantry weapons and 
other munitions; and they also reveal the extent 
of the mobilisation of men and women, the degree of 
employment in the munitions (Group I) industries 
and other occupations, home production and imports 
of the principal raw materials, exports of manu- 
factured engineering products, and a comparison of 
the volume of articles made for civilian use (includ- 
ing wireless sets, motor vehicles and household 
equipment) before and during the war. 





ment. The collection of iron and steel scrap for 
steelmaking has increased by one-third as com- 
pared with pre-war—which is not so much, perhaps, 
as might have been expected.* Home production 
of aluminium and magnesium show outstanding 
increases during the war ; in 1943, the output in the 
case of the former was three times, and in the case of 
the latter 114 times, the pre-war figure. 

The tonnage of raw materials imported during the 
war has been governed largely by the shipping situa- 
tion. Imports of steel and steelmaking materials 
as a whole were maintained in the first two years of 
the war, but by 1943 they had been cut to about 
3,000,000 tons below pre-war level. In order to 
economise shipping space, imports of iron ore and 
scrap were reduced, while those of finished and semi- 
finished steel were increased. Imports of aluminium 
for aircraft were in 1943 over seven times as great 
as in the pre-war years, and imports of copper were 
nearly doubled. The figures relating to the principal 
engineering materials are shown in Table II, here- 
with ; the index numbers show the variations as 


TABLE I.—Unrrep Kingpom PropucTION oF SOME RAW MATERIAIS USED IN THE ENGINEERING 











INDUSTRIES. (1,000 tons.) 
we yo 1939. 1940. 1941 1942. 1943. 
! ; 

Iron ore* a ~ 12,417 14,486 17,702 18,974 19,540 18,487 
Index No. _ 100 122 131 135 128 
Pig iron .. bs es 7,350 7,980 8,205 7,392 7,604 7,187 
* — 100 103 93 95 90 
Scrap for steel-making . . 5,800T 6,379 6,527 6,622 7,688 7,782 
»” _ 100 102 104 120 122 
Steel ingots and castings 11,256 13,221 12,975 12,312 12,764 13,031 
° _— 100 98 93 96 98 
Aluminium - 18 25 19 23 47 56 
i _ 100 76 92 = = 

Magnesium} ée os & 2 5 6 11 1 
- _ 100 120 220 360 460 




















* Average ferrous content about 30 per cent. 
~ New metal and metal recovered from scrap. 


+t Estimated from statistics of consumption and imports. 


TABLE II.—Unrrep Kinepom Imports oF SOME Raw MATERIALS USED IN THE ENGINEERING INDUSTRIES. 


























consumption in the United Kingdom are obtained 
by adding production and imports of the unwrought 
metals and subtracting exports (including re- 
exports), which, for the most part, have been quite 
small. In the case of steel the position is more 
complicated, owing to the fact that there were 
substantial imports both of steel ingots and castings 
and of semi-finished and finished steel products. 
For the purpose of obtaining an index of apparent 
consumption to serve as a guide to the general level 
of activity in the engineering industries as a whole, 
semi-finished and finished steel producte are con- 
verted to an equivalent tonnage of ingots on the 
assumption that a ton of semi-finished products 
(blooms, billets, slabs, sheet bars and tinplate bars) 
requires about 1-25 tons of ingot steel, and a ton of 
finished steel products, on the average, about 1-4 
tons of ingot steel. 

Apart from statistics of employment in the engi- 
neering industries, which it is proposed to consider 
in a later article in this series, the index of steel 
consumption probably gives the closest available 
guide to the general level of activity in the industry, 
and it would appear that, over the four years 1940 
to 1943, this level of activity was between 15 per 
cent. and 20 per cent. above the 1939 level. The 
use of this index, however, does not cover fluctua- 
tions in activity in those branches of the industry 
for which steel does not constitute an important 
raw material, particularly the electrical engineering 
and aircraft industries. Before the war, the con- 
sumption of copper provided a reasonably reliable 
indication of the state of activity in the electrical 
engineering industry, though it tended to over- 
rate the importance of the cable industry on account 
of the high proportion of the total consumption of 
copper which was used in the manufacture of cables. 
In war time, this no longer applies, on account of the 
greatly increased consumption of copper in muni- 
tions production, which undoubtedly has been 
responsible for a considerable part of the 50 per cent. 














(1,000 tons.) to 60 per cent. increase in the apparent consumption 
of copper since 1939. 
so = 1939. 1940. 1941. 1942. 1943. The marked rise in the consumption of aluminium 
has been due almost entirely to the increased 
: : pi requirements of the aircraft industry. Between 
eget) a na — ar 4 wo —_ —_ 1940 and 1943, the structure weight of new aircraft 
Pig iron se is 341 S54 676 ori ase oi delivered increased from 58-84 million Ib. to 185-23 
sap |. tas 778 605 937 549 15 5 million lb., while the number of new aero-engines 
Sitti fe 100 185 me 2-6 ° 8 delivered rose from 24,074 to 57,985 and the aggre- 
; : 
Me 100 2,082 2,340 2,000 2,080 gate horse-power of these engines from 17-40 
Semi-finished steelt .. 462 807 1,595 1,802 1,214 1,063 millions to 72-80 millions over the same period. 
Finished steel ' “561 17 Bt 608 382 737 
' = 100 17 om i be TABLE IV.—United Kingdom Exports of Iron and Steel 
Aluminium - : wn 29 58 66 138 136 212 Manufactures and Machinery. (1,000 tons.) 
“ — 100 114 238 234 366 
Unwrought coppert .. a 262 307 474 451 441 494 
a — 100 154 147 144 161 — 1938. | 1939. | 1940. /1941. |1942. | 1943. 
7 Average ferrous content 50 to 60 per cent. t Blooms, billets, slabs, sheet bars and tinplate bars. Iron and steel 
3 Retained imports. manufactures | 1,915 | 1,582 | 1,077 | 487 | 258) 134 
: , ; . ne 459 186 | 157] 1 
As regards home production of raw materials| compared with 1939. The totals given exclude 3 ” 


required in the engineering industries, most of the 
figures show progressive increases from 1938 to 1943. 
The relevant figures are reproduced in Table I, here- 
with, together with index numbers showing varia- 
tions from the 1939 level. 

Before the war, the iron and steel industry relied 
on large imports of iron ore. In order to economise 
in the use of imported raw materials and semi- 
finished products, it has been necessary to increase 
the home output of iron ore considerably: in the 
four years before the war, this was produced at an 
average rate of about 12-4 million tons per annum, 
and reached a peak output of over 19-5 million tons 
in 1942. Since the home ore is of lower grade than 
imported ore, some difficulty has been experienced 
in maintaining the output of pig iron, which 
attained 8-2 million tons in 1940 but, in the years 
1941 to 1943, approximated to the pre-war average | (| 
of 7-35 million tons. Total steel production has 
been consistently above the pre-war average, and 
the proportion of alloy and high-grade steels has 
greatly increased. It has been necessary to curtail 
severely the exports of steel products in order to 
augment the domestic supply of steel, and also to 
comply with the conditions of the Lend-Lease agree- 





* Statistics Relating to the War Effort of the United 
Kingdom. Cmd. 6564. London: H.M. Stationery Office. 
[Price 1s. net.] 





imports from Eire. 

From the figures given in Tables I and II, it is 
possible to calculate some approximate indexes for 
the apparent consumption of some of the principal 
raw materials used by the engineering industries, 
namely, steel, copper, aluminium and magnesium. 
It must be recognised that this calculation takes no 
account of stock changes, which may have been 
substantial in view of the necessity of maintaining 
considerable stocks in this country for strategic 


TABLE III.—United Kingdom Apparent Consumption 
of Certain Raw Materials of the Engineering Industries. 





| 1939. 





1940. | 1941. | 1942. | 1943. 





Steel (1,000 tons ingot 
equivalent) -| 12,963 | 15,084 | 15,421 | 14,936 | 15,693 
(Index 1939 = a 100 116 119 115 121 
Cons. (1,000 tons 307 474 451 441 494 
ndex 1939 = 106) 100 154 147 144, 161 

ieaoen (1,000 

tons) 83 85 161 183 268 
(Index 1939 = 100) 100 102 194 225 323 





reasons. In the case of copper and aluminium, the 
figures given in Table III, above, for apparent 





* Scrap for steelmaking is defined as receipts at steel- 
works and steel foundries of iron and steel scrap bought 
in the home market, plus the weight of scrap arising in 
steelmakers’ own works. 























A very useful index of activity in the industry 
as a whole would be provided by statistics of fuel 
consumption. At present, however, these figures 
are available only for a few scattered years, and it is 
not certain that they are all directly comparable. 
In the Statistical Digest for 1938, published in 
1944, the Ministry of Fuel and Power gave for the 
first time a figure for coal consumption by the engi- 
neering industries. This related to the coal year 
1942-43 (ending April 30) and amounted to 4-83 
million tons. Prior to this, figures for coal consump- 
tion by the industry were available only from the 
Censuses of Production, the latest being 1-71 million 
tons in 1935. It is understood, however, that 
figures of coal consumption by industries are likely 
to be available in future on an annual basis. 

During the war, the export of engineering pro- 
ducts has declined very considerably, due to the 
primary importance of the industry to the war 
effort, and again to restrictions imposed under 
Lend-Lease. The export of motor cars and com- 
mercial vehicles, for instance, virtually ceased after 
1941. Exports of iron and steel manufactures and 
machinery have also been drastically cut, as is seen 
from the figures in Table IV, on this page, relating to 
these two groups. 

In the latter part of 1944, some statistics of 
United Kingdom exports were published by the 
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Board of Trade,* relating particularly to the years 
1938, 1942 and 1943, but also giving summary 
figures for the intervening years. Figures for 1939, 
1940 and 1941, however, are not strictly comparable 
with those for the other three years. The difference 
between the two sets of figures concerns exports of 
‘“* munitions.” As stated in the introduction to the 
Export Trade Accounts, stores owned by the 
Government which are shipped for the use of United 
Kingdom Forces abroad have always been excluded 
from the export returns. Exports of munitions to 
the Governments of other countries,. including 
supplies for the use of British Government Forces 
in the Dominions and India were, however, included 
in the pre-war returns, and also in those for 1939, 
1940 and 1941; with the exception, in the last 





three years, of military stores sent to India for 


TABLE V.—VALUE OF EXPORTS OF SOME ENGINEERING MATERIALS AND MANUFACTURES. 


meeting the whole requirements of the United States 
Forces. An example-quoted was sparking plugs for 
certain types of aircraft, of which 558,500 were 
supplied, in addition to 600,000 plugs which were 
shipped to the United States. Other mutual aid 
supplies to the United States Forces included 2,104 
aircraft (of which 500 were gliders) and an additional 
570 aircraft engines, and 137,000 jettison fuel tanks 
to increase the range of fighter aircraft. 

More detailed figures are available for exports in 
the years 1938, 1942 and 1943, and exports of some 
of the principal products included under the heading 
‘“‘Machinery”’ are shown in Table VI, herewith. 
The principal consignees as regards machinery of 
all kinds in 1938 were British India (71,691 tons, 
value 7-81. million) and the Union of South Africa 
(61,990 tons, value 7-51. million). The value of 


























(1,0001.) 
oa | 1938. | 1939. | 1940. | 1941. 1942. | 1943. 
Iron and steel, and manufactures thereof .. 41,556 32,832 31,037 18,927 9,827 6,027 
Non-ferrous metals, and manufactures thereof 12,339 12,654 12,403 7,615 6,890 6,550 
Electrical goods and apparatus 13,430 11,253 13,182 11,353 11,163 11,079 
Machinery 57,868 47,398 36,540 30,950 29,942 27,973 
Vehicles "incl. locomotives, ships and aircraft) 44,627 39,645 31,172 35,701 7,510 8,430 
TABLE VI.—UNITED KiInGpoM EXPORTS OF MACHINERY. 
Quantities (1,000 Tons). Value (1,000%). 
1938. 1942. 1943 1938 | 1942 | 1943 
Agricultural machinery and parts 18-6 3-7 5-2 1,287 361 429 
Air and gas compressors and exhausters 3-6 1-0 9-6 573 204 165 
Boilers pom boiler-house plant <a = 56-0 15-4 12-3 3,863 1,485 1,223 
Boot and shoe making machinery 0-5 0-1 0-1 167 59 
Cranes, transporters and other e lifting and 
conve machinery 22-2 5-8 5-3 1,870 683 657 

Dairy mac: Ty ee 0-8 0-2 0-2 235 79 
Electrical mac! ee 44-6 23-7 28-4 7,894 5,008 6,575 
Excavating and similar machinery 5-8 0-7 1-1 681 114 
Furnace plant .. ar 5-3 1-5 0-7 357 268 172 
Grain weg 2-0 0-6 1-3 86 150 
Machine tools .. 24-1 20-3 12-7 4,473 4,622 2,783 
Mi machinery é - on 25-6 5-4 4-4 2,304 817 6 
Office machinery 1-0 0-4 0-3 638 317 276 
Paper-making and board making machinery 7-2 0-8 0-7 729 378 433 

me movers* . . 28-5 6-2 6-4 4,140 1,396 1,591 
Printing, bookbinding, etc., machinery 4-1 0-5 0-2 1,039 182 
Pum; 8-2 5-5 3-3 1,561 1,101 716 
Refi ting machinery 2-8 0-7 0-5 396 126 109 
Textile machinery 70-8 19-2 13-0 8,407 5,036 4,695 


























* Separately consigned, except for specified machinery or for tractors, locomotives, motor vehicles or aircraft. 


use by United Kingdom Forces and the Indian 
Army. As from January, 1942, however, the 
figures exclude shipments by Government depart- 
ments of aircraft and other vehicles (except tyres 
and tubes for road vehicles) and arms, ammunition 
and military and naval stores. Since the first year 
in which export by Government departments 
achieved any considerable significance was 1939, 
the figures for 1938 are essentially comparable with 
those for 1942 and 1943. It is worth recording 
that the export figures for 1942 and 1943 include 
all goods other than munitions, as defined above, 
which are supplied to any Government ; for example, 
they include exports to Russia of military goods 
other than munitions and of machinery and other 
supplies, and exports to the United States under 
Reciprocal Aid. The values of exports in the case 
of some engineering products over the period 1938 
to 1943 inclusive are given in Table V, on this page. 
The non-comparability of the ‘figures for 1939, 
1940 and 1941 with those for 1938, 1942 and 1943 
will affect particularly the vehicles group. 

The export figures given in Table V do not include 
goods transferred in this country to foreign Govern- 
ments under Mutual Aid. In this field also, the 
engineering industry has made an important. con- 
tribution. Thus, according to the Second Report on 
Mutual Aid,t goods transferred in the United King- 
dom to the United States during the year ended 
June 30, 1944, included tanks and vehicles to the 
value of 2-4/. million, guns and ammunition to 
the value of 7-3/. million, scientific and engineers’ 
equipment 13-2/. million, aircraft 10-81. million, and 
aeronautical equipment 8-0/. million. In some cases 
United Kingdom production was responsible for 





* Accounts Relating to the Export Trade of the United 
Kingdom for the’ Years 1938, 1942 and 1943. London: 
H.M. Stationery Office. [Price 1s. net.] 

+ Cmd. 6570. London: H.M. Stationery Office. 





[Price 2d. net.] 


TABLE VII.—Average Value per Ton of Machinery 








Exports. (i. per ton.) 
Increase 
1943 as 
- = 1938. | 1942. | 1943. ) compared 
with 1938 
(per cent.). 
Agricultural machinery and 
parts 69 97 82 19 
Air and gas compressors" 
and exhausters -| 159 204 275 73 
Boilers and boilerhouse 
plant F 70 96 99 41 
Boot and shoe ‘making 
machinery -| 334 590 500 50 
Cranes, transporters and 
other lifting and re 
ing machinery ‘ 84 118 124 48 
Dairy machinery . --| 204 395 425 45 
Electrical machinery teh: Bee 211 232 31 
Excavating and similar 
machinery ‘ -| 117 163 176 50 
Furnace plant q 67 179 246 268 
Grain wf machinery « -| 118 143 115 —_ 
Machine too! -| 186 228 209 12 
Mining ey oe 90 152 148 65 
Office machinery .. -| 638 793 920 4h 
Paper making and board- 
making machinery --} 101 472 619 514 
Prime movers 145 225 249 72 
Printing, bookbinding, etc., Ls 
machinery fi 254 364 720 184 
Pumps 191 200 217 14 
Refrigerating machinery . 141 180 218 54 
Textile machinery. . --| 119 262 361 204 
Total machinery .. -o| 126 191 206 63 

















exports to India were well maintained during the war 
and amounted to 6-71. million in 1943, although the 
tonnage was considerably less than half the 1938 
figure. In 1943, machinery to the value of nearly 
4l. million, was exported to the Union of 
South Africa (24,069 tons) and to the value of 
3l. million to Australia (12,013 tons). Exports to 
New Zealand were valued at 1-3l. million. As was 
to be expected, exports to foreign countries declined 
very considerably as a result of the war. For 
example, in 1938 enemy countries (including Japan) 





and occupied Europe, took 60,942 tons, valued at 
9-2. million. The most important foreign countries 
to which machinery was exported in 1943 were the 
United States (0-5/. million), Brazil (0-41. million), 
Tran (0-4/. million), Egypt (0-4l. million) and 
Argentina (0-3/. million). It is proposed to consider 
exports of individual groups of products in greater 
detail in subsequent articles in this series. 

It is noticeable that, although in practically al! 
cases there has been a marked fall in the tonnage of 
exports, the decline in value has been much less pro- 
nounced, implying a substantial increase in the 
average value per ton. This, of course, reflects 
increased raw material prices, higher wages, and 
other manufacturing costs. As shown in Table VII, 
herewith, the changes in average value per ton have 
varied considerably over the different branches of 
the industry. Taking machinery as a whole, the 
average increase in value per ton between 1938 and 
1943 was about 63 per cent., which probably repre- 
sents a close approximation to the overall increase 
in manufacturing costs over this period. The 
increases in the majority of individual categories fall 
within the range 40 per cent. to 75 per cent., but 
certain exceptional figures (for example, the very 
large increases in average value per ton in the case 
of paper-making and board-making machinery, 
furnace plant and textile machinery, and the com- 
paratively small changes in the case of grain milling 
machinery, machine tools and pumps) are probably 
due to changes in the types of machinery exported. 
The export returns, however, do not give sufficient 
detail to enable this to be checked. 





NOTES ON NEW BOOKS. 


New Methods for Sheet Metal Work. By W. Cookson, 
M.Inst.Met. Third edition. The Technical Press, 
Limited, Gloucester-road, Kingston Hill, Surrey. 
[Price 12s. net.] 

Stnce we reviewed the second edition of this manual, 

on page 80 of our 156th volume, (1943), we have had 

an opportunity to see the methods which it advocates 
applied in every-day practice in the author’s works, 
and to confirm (though so evident a proposition really 
requires no confirmation) the advantages to be gained 
from geometrically correct pattern development in the 
accurate production of repetition sheet-metal work 
with the minimum of waste cutting and ‘‘ making 
good.” The first edition of the book consisted mainly 
of the geometry of the subject, which was outlined also 
in the paper on “‘ Sheet Metal Pattern Development,” 
as Mr. Cookson, read before the Junior Institution of 
ngineers in January, 1944, and reproduced on 
page 37 of our 158th volume (1944): some addi- 
tional chapters on calculation methods were included 
in the second. In the present fedition, there are five 
new chapters, dealing respectively with detail fitting 
calculations, fairing developments (two chapters) 
and bend-line calculations (two chapters), in which 
the geometrical and mathematical methods are com- 
bined. We understand that the manual has been 
adopted by the Polish Government as a text-book for 
use in vocational training schools, and that a Spanish 
translation has been produced by Messrs. Editorial 
H.A.S.A., of Buenos Aires. 





New Roads for Britain. By Grorcre C. Curnock. 
London: The British Road Federation, Limited. 
[Price 2s. 6d.] 

WHILE a great part of this brochure is an argument in 
favour of motorways, designed, constructed, and 
reserved for mechanically-propelled vehicles, it presents 
also a number of points which, individually of relatively 
little moment, amount in the aggregate to explanations 
of fully half of the difficulties and delays that attended 
road transport in the years immediately before the war. 
We use the term “ fully half” with due deliberation, 
supported by the example quoted by Mr. Curnock of a 
large voncern which found that deliveries of goods in the 
London area on Sunday, when traffic movement was 
freer, cost less than half as much as on other days of 
the week. His contention is that roads should be con- 
structed primarily for use by wheeled traffic and, in the 
main, through traffic; and examines in some detail 
the requirements to be met in roads of different classes, 
with empaasis on the point that they need not be 
unattractive features of the landscape or conflict 
zsthetically or practically with those characteristics of 
the British town or countryside which the thoughtful 
resident in either milieu would wish to preserve un- 
spoiled. The booklet is propaganda, naked and 
unashamed, but not less deserving of consideration on 
that account, bearing in mind the importance of a good 
road system in the life of a modern community. 
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LINK-TYPE FLEXIBLE COUPLING. 


MESSRS. SILENTBLOC LIMITED, LONDON. 


























LINK-TYPE FLEXIBLE COUPLING. 


Wuewn the space between the driving and driven 
units is restricted, the usual types of flexible couplings 
have the disadvantage of being wider than the solid 
couplings they displace. In order to overcome this 
disadvantage, Messrs. Silentbloc Limited, Victoria- 
gardens, Notting Hill Gate, London, W.1, have de- 
veloped the link-type flexible coupling illustrated in 
Figs. 1 and 2, on this page. Although these views 
are almost end elevations, it will be realised that the 
coupling is compact and narrow, the overall distance 
between the faces of the bosses of each flange being 
relatively small. These flanges are cross-sha with 
a circular boss and each arm is drilled to carry the 
connecting bolts. One flange is keyed to the driving 
shaft and the other to the driven shaft, but with the 
centre lines of the arms of the opposed flanges at 
45 deg. The bolts do not, therefore, connect the 
flanges directly, but through four segmental links lying 
between the flanges and carrying the units which give 
the coupling its flexibility. 

The flexible units are of the Silentbloc standard 
type and consist of a preloaded rubber insert of bush 
form with a metal liner through which the connecting 
bolt passes. There are two inserts to each link, the 
connecting bolts of the driving flange passing through 
one of the inserts while the bolts of the driven fl 

through the other set. This construction should 
aor from the illustrations of which Fig. 1 shows a 
completely-assembled coupling and Fig. 2 shows a 
coupling from which one of the links has been removed. 
The inserts are readily distinguishable in both fi 
as dark circles surrounded by an annulus of lighter 
colour indicating the metal bush in which the rubber 
is moulded. The inner bush throngh which the bolt 
is not visible as it is covered in each case by the 
bolt head. Any link can be removed without dis- 
turbing the coupling assembly as a whole. The pre- 
loading of the bushes enables the maximum possible 
load, compatible with their size, to be carried and the 
bushes are interchangeable with the corresponding size 
of Silentbloc standard flexible bush. The coupling is 
both firm and flexible and is stated to be capable of 
absorbing severe shocks and of providing for a high 
degree of angular or parallel misalignment. e 
coupling is not affected by the weather, or by moisture 
or grit and, since there is no movement of metal upon 
metal or metal upon rubber, no wear occurs. It will 
be noted that the washers under the nuts on the flange 
arms are turned over at the edge so that they cannot 
turn round. 








Sprinc Design.—A booklet recently issued by Messrs. 
George Salter and Company, Limited, West Bromwich, 
and entitled “‘ Salter Springs,’’ should prove of con- 
siderable service to the users of helical, volute, conical 
and other types of springs, since it contains an informa- 
tive chapter on the basic principles of spring design and 
a large amount of relevant data. Other useful chapters 
deal with the range of manufacture of the firm’s springs 
and indicate the particulars which it is necessary to 
supply when specifying requirements. The booklet can- 
not be regarded as a catalogue, though a few of the end 
pages are devoted to some of Messrs. Salter’s other 
products, such as roller bearings, gauges, spring balances 
and weighing and testing machines. 





Fig. 2. 


PURIFICATION OF THE WATER 
SUPPLY OF LONDON. 


A wecturE delivered by Lt.-Colonel E. F. W. 
Mackenzie, O.B.E., M.C., M.B., Ch.B., D.P.H., Director 
of Water Examination Department, Metropolitan 
Water Board, before the Royal Institution on Friday, 
December 8, 1944, provided some interesting informa- 
tion on the methods adopted for preventing the pollu- 
tion of the water supply of London in war-time. The 
lecture, which was entitled ““ London’s Water Supply— 
Safeguarding its Purity in Peace and War,” opened 
with a short review of the history of the supply, 
starting from the water wheels of Peter Morrys, con- 
structed in 1582 in the arches of old London Bridge 
to pump water from the River Thames, and, later, the 
bringing of Hertfordshire water to London in the 
New River by Sir Hugh Myddelton. Colonel Mackenzie 
then traced the results of the continuous and rapid 
growth of London, more water companies being formed 
to draw supplies from the tidal reaches of the river, 
which were in course of time heavily polluted -by the 
sewage of the city. The natural result of such un- 
hygienic practices was, among other things, the out- 
break of epidemics of cholera, the origin of which re- 
mained obscure until Dr. John Snow proved that infec- 
tion was carried by water, an outstanding piece of 


ange | deductive reasoning seeing that the existence of bacteria 


was then unknown. 

A Royal Commission in the year 1828 recommended 
that water should be drawn from the River Thames 
at points higher up than previously, at which points 
the water was less impure, and in 1852 more definite 
steps were taken; an Act of Parliament of that year 
ordering that no water should be abstracted from the 
tidal portion of the river, that all river-derived water 
should be filtered, and that all service reservoirs within 
five miles of St. Paul’s should be covered. These pre- 
cautions had not been given full effect to before 
further cholera epidemics broke out, the chief of which 
were in 1853 and 1865-66. Since the latter date, 
London has fortunately had no epidemic visitation of 
the disease, but, in spite of numerous Royal Commis- 
sions, inquiries, and Acts’ of Parliament relating to 
water supply, the supply of London was unsatisfactory 
and was the subject of public agitation until the passing 
of the Metropolis Water Act of 1902, by which the 
Metropolitan Water Board was created for the purpose 
of taking over from all the various companies the task 
of supplying water to London. This Act placed upon 
the Water Board certain duties. in connection with 
laboratory examination designed to ensure the safety 
of the supply. 

The Water Examination Department of the Board 
had, as its first director, Dr. Houston, afterwards Sir 
Alexander Houston, K.B.E., who held office from 1905 
to 1933. During this period, Sir Alexander introduced 
a number of revolutionary changes, the Metropolitan 
Water Board having previously relied upon slow sand 
filtration for the purification of river-derived water. 
These changes included the regular use of storage as 
a means of purification; chlorination; the use of 
primary mechanical filters before the water was 
to the slow sand filters; and the use of ammonia to 
eliminate the taste due to chlorination. These methods 
enabled the water to be kept to the requisite standards 
of bacterial purity; additional extensive water- 





examination laboratories* were opened towards the 
end of 1938. In 1939, a more stringent test of purity 
became recognised and further steps had to be taken 
to bring the water up to a new standard. These steps 
included chlorination antecedent to filtration in addi- 
tion to terminal chlorination, and the modification of 
both to increase their efficiency. The Water 
Examination Department, in addition to examining 
over 38,000 samples of water annually as part of the 
routine control of purity, is constantly engaged in 
research and investigation on a variety of problems ; 
for example, those involved in the living plants and 

i which inhabit the raw waters and are fre- 


quently a “vrce of embarrassment to the Board’s 
engineers 0 ount of their clogging effect on filters 
and their -udency to produce tastes in the water, 


though not, in themselves, deleterious. 

After this outline of the history of water purification, 
Colonel Mackenzie spoke of its handling since the 
outbreak of war. The threatening situation which 
became evident after the Munich meeting in 1938, 
caused the Board to consider what might happen 
should war break out and what anticipatory precau- 
tions might be taken. Aerial bombardment of London 
at the outbreak of war was likely and part of it might 
be directed against the major works of the Board. 
If, as a result, impure water had to be used for drinking, 
the magnitude of a possible epidemic might go far to 
impede the war effort and to lower morale. One of the 
first tasks to be undertaken was to extend the practice 
of chlorination before filtration to all filtration plants, 
and to render the process fully efficient so that, if 
filter beds were damaged and unfiltered water gained 
access to the mains, this water would have been 
already rendered reasonably innocuous. The terminal 
dose of chlorine was also increased in order that any 
residue in the mains would have some effect in counter- 
acting minor degrees of pollution which might occur 
in the distributing system. In case of damage to 
chlorinating apparatus, duplicate plant was installed 
and buildings provided which would resist bombing to 
some extent. 

It was realised that chlorination must be the prin- 
cipal safeguard of the purity of the supply, and, 
accordingly, every practicable means was to 
make the process absolutely reliable. In order that 
there should be no interruption of laboratory examina- 
tion and control of the supply, suitable buildings were 
selected in comparatively safe areas and were equipped 
as alternative laboratories. There was always a possi- 
bility of the introduction into the supply of chemical 
poisons, either deliberately or accidentally. To meet 
this threat a system of guards was introduced at water- 
works and reservoirs, and the works personnel was 
trained to carry out tests for the probable poisons ; 
a staff of analysts and sample collectors being main- 
tained at the laboratories throughout the 24 hours to 
carry out confirmatory tests and to perform daily 
routine examinations. 

The greatest danger to be anticipated was the frac- 
ture of water mains and sewers contiguous to one 
another, when the mains might be contaminated by 
sewage. This was countered by arrangements being 
made for the thorough cleansing and the sterilisation 
of all repaired mains with chlorine; special mobile 
chlorinators were acquired and an organisation was 
set up to deal with the matter expeditiously. As there 
was also a possibility that, owing to enemy damage, 
important waterworks might be put out of use, special 
arrangements had to be made for emergency supplies 
and for their sterilisation, and these arrangements in- 
volved the examination of many hundreds of possible 
sources and the training of some 7,000 volunteers to 
operate the plant. During the piloted aerial attacks on 
London almost every conceivable form of damage was 
inflicted on the waterworks ; in two months, over 3,000 
mains were fractured and many were heavily polluted. 
All the necessary protective measures were in readiness, 
however, and there was not a shred of evidence that the 
water supplied to London was at any time less safe 
than it was before the war began. 





SHEFFIELD METALLURGICAL ASSOCIATION.—The annual 
general meeting of the Sheffield Metallurgical Association 
will be held at the Sheffield Metallurgical Club, 198, West- 
street, Sheffield, 1, at 2.30 p.m., on Saturday, January 20. 
Officers will be elected, and the President-elect, Mr. A. A. 
Munro, will deliver his presidential address. Among the 
business matters to be considered will be a number of 
alterations to the rules. Thus, it is proposed to allow 
women to be elected to membership, to abolish the class 
of temporary membership, and to form two new classes 
of membership, termed “‘ ex officio’? members and “ sub- 
scribers,” respectively. In addition, some relaxation of 
the conditions of admission to full membership is pro- 
posed. The honorary secretary of the Association is 
Mr. L. Rotherham, 93, Hallowes-lane, Dronfield, near 
Sheffield. 





* See ENGINEERING, vol. 146, page 502 (1938). 
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LABOUR NOTES. 


Tue leading editorial note in the December issue of 
Man and Metal, the journal of the Iron and Steel. Trades 
Confederation, deals critically with the new Workmen’s 
Compensation proposals. ‘“‘ Much as we accept and 
endorse the underlying principles of the scheme,” the 
writer says, “it stands marred by the low rate of com- 
pensation proposed ; 35s. per week for the first 13 
weeks is not good enough, nor, as in the case of a married 
man with a wife and one child, is 48s. 9d. After all, we 
are dealing with workpeople who may be losing many 
times that amount in earnings, and it is no answer to 
say that there is no reason why incapacity due to 
industrial accidents should carry a higher rate of benefit 
than for ordinary sickness. The risk of sickness is a 
general one, but an accident is a special and additional 
risk imposed on that of sickness. In other words, 
there is a double exposure to disability which should be 
taken into account when comparisons with sickness 
benefit are made with the amount that a man shall 
receive by way of compensation.” 





The note continues :—“‘ The Trade Union Movement 
will not be satisfied with the continuation of the three 
days’ waiting period. If we are going to break with the 
past, why cannot it be done completely ? There is no 
reason, so far as we can see, why the first three days 
should not be paid for any less than the fourth, apart 
from the one that is based on that relic of Bumbledom 
that for this period, the workman can afford to go 
without. In a joint insurance scheme, the purpose of 
which is to provide compensation for the lost earnings, 
there is not the slightest justification why the loss that 
is incurred in the first three days should not be paid for. 
The principle that the longer the period of incapacity 
the higher the rate of payment should be is a sound one, 
but only if the initial payments are high enough to be 
regarded as providing a satisfactory basis. If, how- 
ever, the principle is to be used in justification of too 
low a rate of payment for the first 13 weeks, then it 
strikes us as an attempt to clothe a present meanness 
with the somewhat suspect garb of a future generosity.” 





A joint conference of representatives of the ineer- 
ing and Allied Employers’ National Federation and 
representatives of the National Engineering Joint Trades 
Movement is to be held on January 18 for the purpose 
of discussing the wages question. The unions collec- 
tively desire ‘“‘ 4 substantial increase ” in the basic rate 
without indicating any particular , whereas the 
Amalgamated Engineering Union—which is the strong- 
est organisation in the Joint Movement—has the 
instruction of its National Committee to press for an 
increase of 10s. a week on the basic rate and an examina- 
tion of the wage structure of the industry with particular 


regard to the wages of the lowest paid grades. 





The joint sub-committee of coal miners and coal 
owners which is considering the industry’s output 
problems met for the first time on Thursday last week. 
No official statement was issued at the close of the 
meeting but it is hoped that the discussion will lead to 
recommendations on practical steps that could be 
taken swiftly to check the fall in output. 





Considering that British trade unionism, as a whole, 
is, in effect, pledged not to strike while the war lasts, 
the various irregular stoppages which took place last 
week are not very creditable to the Movement’s rank 
and file. The trouble on the Tyne over the manning 
of a new machine could, without detriment to the 
man’s claim, have been left for settlement to the ship- 
building industry’s negotiating machinery and there 
was no justification for the “‘ sympathetic action” of 
fellow-workers in other areas. The London Transport 
strikes were tactical blunders, for it is easily conceivable 
that the public—including other trade unionists—may 
be made to walk once too often. The trouble in other 
industries—notably the aircraft industry—may be due 
to unfounded suspicions, but they certainly reveal a 
weakness in the structure of trade unionism which, 
in the long run, may have inconvenient effects. The 
provision for dealing with workers who flout not only 
agreements with employers but also the rules of their 
own unions is inadequate. 





On Monday last, the National Union of Mineworkers 
succeeded the Mineworkers’ Federation of Great Britain 
as the trade union of the British coal-mine worker. The 
new organisation takes over from the several district 
federations and associations the control and direction 
of their individual activities and their officers become 
its servants. All wages negotiations and other matters 
relating to pay and conditions of employment will be 
under its supervision and direction. The contribution 
of members is 44d. a week, but where a district federa- 
tion or association has a friendly society and sick club, 


its activities of that kind remain unaffected. Mr, Ebby 
Edwards, the secretary of the old Federation, is the 
secretary of the new union. The office of President is 
to be a full-time job, and the first occupant of the 
office is to be elected by ballot this month. Three 
candidates have been nominated, namely, Mr. Will 
Lawther, -time President of the old Federation, 
Mr. W. H. Crews (South Wales) and Mr. J. R. A. 
Machen (Yorkshire). 


At a ing of the Advi Committee of the 
Canadian rtadustrial Pobertion Onteoimenion Board, 
held in Ottawa in A t last, the chairman announced 
that the total number of labour-management com- 
mittees, now functioning or in process of being or- 
ganised in co-operation with the Board, was 225. 








With a view to the adjustment of the technical 
training scheme of its Labour Department to the needs 
of civil industry, the Central Government in India has 
decided to appoint an Advisory Committee consisting 
of the Seeretary of the Labour Digesaetat (chairman), 
the Director of Training in that Department (vice- 
chairman), four representatives of private engineering 
employers, one representative each of ordnance fac- 
tories, the Railway Boards, and the shipbuilding 
industry, and a senior chairman of the National Service 
Labour Tribunal. The functions of the committee will 
be to review the methods and syllabuses of training 
under the technical training scheme and to advise on 
their adjustment to the current needs of industry. It 
will also advise on the utilisation of the trainee for 
dilution and up-grading. 





The Central Government in pursuance of its policy 
of consolidation and improvement, has closed some 
centres. On March 31, 1944, the training centres, 
seats, and persons under training numbered respectively 
258, 38,939, and 28,931; the number of persons who 
had finished their training and been placed in employ- 
ment was 63,755. ead 

In order to hasten the rebuilding of the trade union 
movement in France, an Order issued by the French 
Provisional Government provides for the setting up 
of a National Trade Union Re-establishment Board 
and also departmental boards. The National Board 
is made up of five members appointed by the General 
Confederation of Labour and two by the French 
Confederation of Christian Workers’ Unions. These 
appointments, however, must be ratified by decree 
issued on the recommendation of the Commissioner for 
Social Affairs. The departmental boards are formed in 
the same way, one of their duties is the appointment of 
provisional administrative committees to function until 
the trade unions resume their normal activities. 





Trade unions and federations of trade unions existing 
on October 3, 1939, and dissolved since then, are 
re-established in the rights and duties they possessed 
at the time of their dissolution. Their officers and the 
members of their executives are re-instated in their 
former positions, and they may replace by co-option 
any members whose positions are vacant as a result 
of death, absence, disqualification, or any other reason, 
as long as the vacancies do not exceed two-thirds of 
their number. If the vacancies exceed two-thirds, the 
trade union re-establishment boards are to set up pro- 
visional administrative committees to guard the ma- 
terial and moral interests of the workers, to administer 
the property of the organisation concerned, and to take 
all the measures needed to restore the unions to their 
former strength. 





The procedure for re-establishing employers’ occu- 
pational organisations differs to some extent from that 
laid down for trade unions. The Order provides that 
the executive committees of employers’ organisations 
may be dissolved by order of the Commissioner for 
Social Affairs or that of the regional commissioner 
acting in his name. The order of dissolution will 
appoint a provisional administrator to take the pro- 
tective and administrative measures needed for the 
smooth functioning of the organisation. This adminis- 
trator will continue his duties until a provisional 
committee for the administration of employers’ organi- 
sations is installed, to which he will render an account 
of his administration. 


The method of appointing the members of boards for 
the re-establishment of employers’ organisations also 


trade union boards. The National Board is made up 
of a high Government official as chairman and six 
employers, appointed by a decree issued on the recom- 
mendation of the Commissioner for Social Affairs. 
Each departmental board is made up of a Government 
official as chairman and six employers, appointed by an 
Order of the Commissioner for Social Affairs issued on 





the recommendation of the prefect. 
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THERMAL INSULATION.* 
By Dr. H. R. Feuure, F.Inst.F. 


Ir is known to every student of fuel economy how 
strong a case can be made out for thermal insulation. 
This has been clearly realised in the National Fue! 
Saving Campaign, and a number of bulletins issued by 
the Fuel Efficiency Committee of the Ministry of Fuel 
and Power have outlined what can and should be done ; 
but apart from this revival of interest dictated by war- 
time shortages we may detect the beginning of a new 
and wider approach to thermal insulation problem: 
stimulated by purely technical considerations. Both 
these stimulants of economic necessity and of technica] 
interest will remain o; ve for a long time and carry 
progress in this branch of technology a good deal beyond 
present practice. 

The ultimate purpose of insulation is always the 


conservation of heat or cold, i.e.i of energy which is at 
a higher or lower temperature oan the surroundings. 
to manufacture the ideal heat 


Suppose it were possib 
pe arab s.e., a material which for practical p s 
could be looked upon as a non-conductor, it might be 
asked whether a furnace could be lagged with this 
material. The answer is “No,” the temperature of 
the whole of the walls would, after some time, become 
equal to the maximum combustion temperature of the 
flame, and break down. It would, however, be very 
desirable to apply this material to the hot face of the 
furnace, in order to insulate the flame from the furnace, 
rather than insulate the furnace from its surroundings. 
It is easy to see that this conservation of heat at the 
source would have a great many advantages even for 
continuous heat flow, and should be the ultimate aim 
of thermal insulation. There is another strong argu- 
ment for the conservation of heat at its source. So 
far, with few exceptions, the scientific analysis of an 
insulation problem has been based on the conditions 

vailing in the steady state, i.e., for walls which 
as reached the equilibrium temperature, and are 
kept there by continuous heating at a constant rate. 
The only reason for this procedure is the simplicity 
of the calculations which relate to these conditions ; 
in industrial and domestic practice, this steady state 
is the exception rather than the rule. Many steam 
ranges and a number of large continuous furnaces, 
like the glass tank furnace, can be treated as steady 
state problems. On the other hand, intermittently- 
operated furnaces or domestic appliances are never 
anywhere near a steady state, and any calculations 
based on it will tend to be misleading, and, in some 
cases, definitely wrong. 

This fact is now properly appreciated, and there is 
general agreement that for intermittent operation, the 
heat loss by storage in walls can easily outweigh the 
losses by heat conduction through them. Trying to 
conserve the heat at its source by what has been termed 
“hot face” insulation is a development which has 
aroused great interest, but the knowledge of the basic 
thermal processes involved is very inadequate, because 
calculations which do not take account of the time 
factor cannot hope to convey a clear idea of what 
actually happens in a furnace wall in intermittent 
operation. On the other hand, experimental data are 
scanty, and it is probably even more difficult to collect 
and to correlate them, than to predict them by calcula- 
tion. This inclination to consider the steady state only 
is reflected by a similar attitude to the thermal proper- 
ties of insulating materials. Interest has been focused 
on the thermal conductivity, and too little attention 
has been paid to the density and specific heat of the 
same materials. . 

Thermal Properties of Insulating Materials.—The 
most important single about insulating materials 
is their composite nature, and every analysis of their 
properties has to start from this point. Every insulat- 
ing material consists of two components, one solid and 
the other gaseous. So far, all known insulating 
materials derive their low thermal conductivity from 
the air (or gas) enclosed in their pores and voids, It is 
equally well known that the heat capacity of these 
materials is entirely determined by the solid component. 
By plotting the data of the heat conductivity and 
capacity of various gases, liquids and pure solids the 
following facts emerge :—(1) There is an uninterrupted 
series of substances from gases to metals ranging in the 
order of increasing thermal conductivities. The con- 
ductivity of air is about*ten times less than that of the 

rest solid conductors to which, incidentally, dry coal 
ttags. (2) As regards their heat capacity per unit 
volumethere is a sharp division between gases (at normal 
ressure and temperature) and all other substances. 
The heat capacity of all solids and liquids varies within 
very narrow limits (no more than 1 : 2) and is roughly 





* Paper, with the sub-title “‘ The Properties and Pro- 
cesses which Control the Flow of Heat in Continuous 
and Intermittent Heating Operations,’ read before the 
Institute of Fuel in London, on Wednesday, October 4, 





1944. Abridged. 
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1,000 times higher than that of gases. This is sufficient 
to explain why the solid component controls the heat 
capacity of any composite material, but it does not 
explain fully why the air component controls the con- 
ductivity. This is not due solely to the low conduc- 
tivity of air, but also to the peculiar effect achieved by 
putting two resistances ‘in series.”” In this respect 
thermal resistances behave in the same way as hydraulic 
or electric resistances. When put in series it is always 
the element with the highest resistance which controls 
the flow, because it is the ‘‘ bottle neck.” When put in 
parallel, however, the flow is distributed in proportion 
to the various resistances, and, if anything, it is the 
element with the smallest resistance (highest conduc- 
tivity) which determines the flow. 

Both cases can best be illustrated by considering the 
reactions of a material consisting of alternate layers 
of sheet metal and, say, paper. If the heat flow 
at a right angle to the layers their various thermal 
resistances are ‘“‘in series,’ and in this case the con- 
ductivity of the system may be many hundred times 
lower than if the heat were allowed to flow parallel to 
the layers. The conductivity is determined by the 
paper layers while the heat capacity may be only 5 per 
cent. or 10 per cent. less than that of the sheet metal. 
It is therefore vital to build up insulating materials as 
far as possible in series, and the question arises how far 
this has been achieved. When the data for refractory 
materials of varying porosity are plotted, the actual 
materials take an intermediate position between the 
cases of parallel and series resistances. Insulating 
bricks have a much lower thermal conductivity than 
would follow from a simple volumetric average, though 
still four times higher than the ideal minimum. This 
is the price which so far has had to be paid in order to 
achieve the necessary mechanical strength. From this 
it becomes evident that one of the most important 
characteristics of any insulating material must be the 
relative proportions of solid and air in the structure 
of the materials, i.e., its porosity. Unfortunately, 
there are very few published data on the porosity of 
insulating materials which could be correlated with 
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their thermal properties. If, however, the true density 
of the solid component does not vary too much, the 
bulk density, which is better known, gives the same 
answer. 

There is a broad relation between the conductivity 
and the bulk density for materials of widely different 
character. For insulators the variations from the 
average are not more than +30 per cent.; they are, 
of course, due to the influence of the texture, but may 
be reduced if correlated to the porosity instead of to the 
bulk density. The controlling influence is that of the 
conductivity of air. The heat capacity per unit volume 
is proportional to the bulk density of the material ; the 
deviation from the average is small. This result follows 
immediately from the finding that the heat capacity 
of solids varies very little, while the heat capacity of 
air is always negligible. The marked difference in 
which conductivity and capacity vary with the bulk 
density has a strange result which, as far as the author 
is aware, has hitherto been overlooked. The diffusivity, 
which is the ratio of conductivity and capacity, has a 
very distinct minimum value for a bulk density of 
0-7 to 0-9 (about 50 Ib, per cubic foot), while the 
diffusivity both of the very best insulators and of dense 
bricks is very much higher and of the same order. 

The diffusivity is of great importance for inter- 
mittent heat flow. Its meaning is not so obvious as 
that of conductivity or capacity and may be illustrated 
by the following experiment. Take a sheet of material 
at normal temperature, apply to one face a strong heat 
source, such as a powerful electric hot plate, and watch 
a sensitive thermometer suitably attached to the cold 
face. The material which takes the longest time to 
register any increase in temperature at the cold face 
is the material with the lowest diffusivity. The 
material which registers the lowest temperature after 
equilibrium is reached is the material with the lowest 
conductivity. As an example, take equally shaped 
slabs of ordinary firebrick and of a very good insulator. 
In making the experiment it may easily be found that 
the thermometers on both slabs start rising at approxi- 
mately the same time; but they will not rise to the 
same temperature, the insulator remaining, of course, 
much cooler. In the firebrick the high conductivity 
is balanced by a high heat capacity, while in the very 
good insulator a very low conductivity corresponds to 
an equally low capacity. Hence, the temperature wave 
may travel at the same velocity through the material 
while the corresponding heat flows are of a totally 
different order. It is a strange fact that the minimum 
value of the diffusivity is attained by insulating bricks, 
and it can be shown that this is mainly due to the 
already discussed “‘ series ” effect. The implication for 
the insulation of intermittently operated furnaces will 
be discussed below. The existence of this sharp 
minimum is by no means a freak result and can tasily 
be proved theoretically. For the ideal insulator, the 
minimum diffusivity is predicted for a porosity of 
45 per cent. to 50 per cent., depending a little on the 
type of solid used ; the actual material, being an inter- 
mediate between thermal resistances put in parallel 
and in series, has a minimum at 60 per cent. to 70 per 
cent. porosity. 

Continuous Operation.—The author does not propose 
to restate the general laws of heat transmission in the 
steady state which are the background of insulation 


for a continuously operated plant. They have been 
very completely discussed in the standard text-books, 
in many excellent pamphlets produced by the manu- 
facturers of insulating materials, and recently in a 
number of bulletins of the Fuel Efficiency Committee. 
Moreover, J. S. F. Gard dealt with this approach in 
the Journal of the Institute of Fuel in 1937. There are, 
however, a number of special problems which have not 
yet received full attention and which it might be useful 
to discuss. 

It has been shown how the over-all conductivity of 
insulating materials and refractories can be derived 
from the thermal resistances of the solid component 
and of the air in the pores by assuming them to be 
“in series.” Every wall is a system of at least three 
thermal resistances put in series :—({1) The internal 
resistance to the heat transmission from the hot medium 
to the wall; (2) the resistance of the wall itself; and 
(3) the external resistance to the heat transmission 
from the wall to the surroundings. This is the key 
problem of insulation for continuous heat flow, but 
though it is well known it is not always easy to appre- 
ciate its consequences or estimate its practical effect. 
Resistances in series have very distinct features, the 
most important of which are probably the following 
two :=-(1) Any single resistance, such as that of an 
insulating layer, is only controlling the flow (which is 
the aim of insulation) if it is by far the strongest 
resistance in the series; (2) any change of resis- 
tance in a series or the introduction of a new one, 
as, for instance, by insulating a wall, has strong reper- 
cussions on the conditions of flow “ upstream” and 
“downstream.” This is particularly so for heat flow 
where not only the temperature gradient is upset, but 
in consequence of it, both the external and internal 
resistances are changed, too. 

This may be illustrated by the reaction to insulation 
of a 9-in. refractory wall, kept at 1,000 deg. C. hot-face 
temperature. The first reaction is the rapid increase 
in temperature at the interface between wall and 
insulation. Though this is familiar to everyone it 
remains amazing that a layer of only 1 in. of insulation 
raises this temperature from 230 deg. to 590 deg. C., 
i.e., the wall becomes red hot at the interface. The 
second consequence of insulation is, of course the 
reduction in temperature at the cold face. This, in 
turn, reduces not only the total heat flow, which is 
obvious, but also the heat transfer coefficient from the 
cold face to the surroundings, or what is the same: it 
increases the external resistance to heat flow. This 
mutual assistance between insulation and external 
resistance to heat flow is a subtle point which can be 
very useful. The third consequence of insulation is 
the reactions at the hot face. It is quite clear from a 
plotted graph that the temperature there could not 
possibly remain constant, as assumed, without adjusting 
the furnace. How much is necessary will, of course, 
depend entirely on the type of furnace. Two general 
statements are, however, possible :—({a) The largest 
adjustment has to be made when the first layer of 
insulation is applied; any additional insulation 
requires little adjustment. In other words, the re- 
actions of the furnace do not depend very much on 
the thickness of insulation. (6) The reactions of the 
furnace to insulation are smallest when the heat transfer 
from the heat source to the wall is very good. In this 
case there is only a small difference in temperature 
between the heat source and the wall, so that the wall 
temperature could not rise very much even without 
adjustment. In the case of electric furnaces the con- 
ditions are a little more complicated. 

Fig. 1 gives the reduction in heat loss by insulating a 
9-in. wall. A few inches of insulation are sufficient to 
remove the greater part of the heat leakage, as seen on 
the left, and this is why the case for insulation is so 
strong. Ifa reduction of the heat losses by 50 per cent. 
to 60 per cent. is considered satisfactory, the thermal 
conductivity of the insulation is less important than its 
suitability in standing the high temperatures at the 
interface with the wall. For large furnaces, however, 
even a 5 per cent. reduction in heat loss may be equiva- 
lent to a very considerable amount of fuel. It is in this 
case where the high-quality insulation comes into its 
own. As Fig. 1 shows, a saving of 80 per cent. is 
achieved with 5-in. insulation with a thermal con- 
ductivity of 0-07 B.Th.U.; in order to increase the 
saving to 90 per cent., the thickness of insulation would 
have to be more than doubled. The same result could 
be achieved, however, by a better material without 
increasing the thickness very much. The dotted lines 
indicate the temperatures at the interface of the refrac- 
tory and the insulation. The left hand vertical scale 
indicates the reduction of heat loss per cent., the right 
hand vertical scale giving the interface temperatures in 
degrees Centigrade. The horizontal scale shows the 
thickness of insulation in inches. The hot-face tem- 
perature is 1,000 deg. C. 

For surface temperatures up to almost 150 deg. C. 
(300 deg. F.) the heat loss to the surroundings due to 
convection are of much the same order as the loss by 





radiation if the surface has a high emissivity. The 
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natural convection currents on hot faces cannot easily 
be controlled, but the emissivity can be considerably 
reduced by the choice of suitable materials for the outer 
skin, such as tinned sheet metal, pure aluminium, etc. 
These bright metals have an emissivity of 0-05 to 
0-1, i.e., at the same temperature the radiation from 
these surfaces would be only 5 per cent. to 10 per cent. 
that of a black body. It has sometimes been argued 
that by using such skins the loss to the surroundings 
could be nearly halved. This is, however, far from 
true, because of the interdependence of the various 
thermal resistances of a wall. Examining plotted 
results for insulated furnace walls shows that for 44 in. 
of insulation the gain is no more than 5 per cent. Low 
emissivity coats are not, therefore, very attractive in 
this case unless they serve other purposes at the same 
time (cleanliness and tightness for example). The 
graph, Fig. 2, page 19, shows the influence of the emissi- 
vity of the external surface on wall losses from furnaces. 
The vertical scale indicates the reduction in heat loss, 
per cent., arising from the lowering of the surface emis- 
sivity from 0-7 to 0-1. The horizontal scale gives the 
thickness of the insulation in inches. The figures 
attached to the curves denote the thicknesses of 
refractory walls in inches. The furnace gas tempera- 
ture is 800 deg. C. The thermal conductivity of the 
refractory brick is roughly twice that of the insula- 
tion. 

The insulation of steam pipes is one of the most 
important cases of preventing heat losses by lagging, 
but will be treated elsewhere. Hence, only one special 
aspect will be discussed, i.e., the question of primary 
and secondary losses. The primary heat loss is the 
heat lost on transmission from the boiler to the user ; 
the secondary loss is the loss in efficiency at the receiving 
end due to the deterioration in steam quality. The most 
important case is, of course, the steam engine. A full 
analysis of the subject is rather complex, but an 
example may bring out the salient points. Two sets 
of curves have been plotted for dry saturated steam 
and for superheated steam for a steam engine receiving 
steam at a pressure of 150 lb. per square inch and 
expanding it to atmospheric pressure. Generally 
speaking, the secondary power loss will increase with 
the primary heat loss because of the corresponding 
deterioration in steam quality. But the curves show 
that for saturated steam the additional power loss is 
not more than about 1 per cent. for heat losses in 
transmission up to 10 per cent. ‘or superheated steam, 
however, the power loss is early as large as the trans- 
mission loss. This is not always realised, and has, of 
course, a powerful influence on the economic thickness 
of insulation. 

Condensation troubles are a nuisance in many 
industries and thermal insulation is often applied to 
cure them. The task is not the usual one because it calls 
for the maintenance of a certain temperature level 
irrespective of the reduction in heat loss involved, and 
this may easily make demands which insulation alone 
cannot satisfy. Fig. 3, page 19, shows the minimum 
thickness of insulation necessary to prevent condensa- 
tion. Obviously less insulation is necessary where there 
is a fair margin between the temperature of the gas and 
its dew point. The controlling factor expressing this is 
the ratio :— 

Gas temperature — air temperature 
Dew point — air temperature. 

The second factor is the ratio between the heat 
transfer coefficients at the cold and hot faces. More, 
not less, insulation is necessary if the heat transfer in 
the pipe or duct is bad because, in this case, the inner 
surfaces tend to remain cooler and hereby increase the 
danger of condensation. The main result to be read 
from Fig. 3 is the necessity of maintaining a certain 
temperature margin above dew point if normal thick- 
nesses of insulation of not more than 2 in. are to be 
sufficient. The vertical scale is the minimum thickness 
of the insulation in inches and the horizontal scale is 
the ratio mentioned above. Two examples may serve 
as an illustration. The dew point of waste gases from 
bituminous coal may be 40 deg. C. (104 deg. F.). 
Calculation shows that the maintenance of a gas 
temperature of 50 deg. C. (122 deg. F.) would prevent 
condensation without insulation. On the other hand, 
for an average temperature of 42 deg. C. (108 deg. F.) 
an insulation of at least 1 in. thickness would become 
necessary. One of the functions of insulation on 
refrigeration plants is to prevent the condensation of 
atmospheric moisture on its outer surfaces. Here, of 
course, neither the dew point nor the hot and cold air 
temperatures can be controlled. The 30 years’ average 
of July temperatures in London is 63 deg. F., with a 
relative humidity of 71 per cent.; the average dew 
point is, therefore, 55 deg. F. Calculation shows that 
a minimum of no more than } in. of insulation would 
be satisfactory from the point of view of condensation. 
Genérally, one may say that thermal insulation can be 
very useful for preventing condensation troubles, but 
that its application needs care and discrimination. 

(To be continued.) 
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ELECTRICAL APPARATUS. 


560,125. Engine-Starting Motor. C.A.V., Limited, of 
Acton, and S. F. H. Parsons, of Acton. (1 Fig.) Septem- 
ber 17, 1942.—The invention is an electric motor em- 
ployed for starting internal-combustion engines. The 
motor is of the kind in which the armature is not only 
rotatable, but is also slidable axially for effecting detach- 
able connection of a pinion on the outer end of the 
armature spindle with a toothed wheel on the engine. 
a is the armature spindle, and b the casing of the motor, 
the spindle being not only rotatable, but also slidable 
axially for effecting detachable connection of a pinion c 
on the outer end of the spindle with a toothed wheel 
on the engine. A brake element in the form of a disc d 
having a peripheral flange e of truncated conical form 
and the inner surface of the flange having attached to 
it an annular lining f of friction material is secured on 
the outer end of the armature spindle a at a position 
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behind the ‘pinion c. The adjacent end of the motor 
casing 6 is provided with a bearing for the armature 
spindle a, and is formed with a boss h having an external 
surface i of truncated-conical form corresponding in size 
and shape to the interior of the lining f. The end of 
the casing 6 is also shaped to provide an annular shroud j, 
which extends over (but without touching) the flarige e 
of the disc d when the armature spindle a is in its 
retracted position. When the armature spindle is ad- 
vanced for engaging the pinion ¢c with the wheel on 
the engine, the disc d is thereby carried clear of the 
boss A. On the return of the armature spindle under 
the action of the usual spring, the friction lining f of the 
flange e on the brake disc d engages the boss h and 
quickly arrests the rotational motion of the armature 
spindle. At the same time, the brake f and boss h 
form a dirt-tight seal which effectively prevents access 
of grit to the spindle bearing. The shroud j also affords 
an additional protection. (Accepted March 21, 1944.) 


FURNACE APPARATUS. 


561,182. Conveyor for Annealing Furnace. John 
Summers and Sons, Limited, of Shotton, and J. F. R. 
Jones, of Upton Heath. (3 Figs.) September 1, 1942.— 
The invention is a conveyor of the walxing beam type 
in which articles are supported on a floor consisting of 
two groups of rails, which are given a motion of recipro- 
cation in one direction and are lifted and lowered in 
turn by the oscillation of yokes pivoted about hori- 
zontal axes, which yokes support the rails of the two 
different groups on opposite sides of their pivots, each 
group being first raised to lift the load from the other 
group, then displaced longitudinally, then lowered to 
lower the load on to the other group, and then dis- 
placed longitudinally backwards clear of the load. The 
steel billets to be annealed are supported on a floor 
consisting of two groups of rails, the rails 1 of each 
group being laterally connected by rigid cross ties at 
one end only, the remaining ties being flexible longi- 
tudinally to allow for expansion, while the group of 
rails 2 are inter-connected laterally by other cross ties. 


One group of rails 1 have wear plates 5 attached to their 
end surfaces, supported by and in rolling contact with the 
arcuate ends 6 of struts 7 loosely supported to lie at an 
angle to the vertical in a vertical plane on pivotal bearings 
on one arm 9 of yokes 10. The other arm loosely sup- 
ports the pivotal bearings 12 for a second set of struts 13, 
also lying at an equal and opposite angle to the vertic,| 
in a vertical plane, the arcuate ends 14 of which bear 
on the wear plates 15 attached to the group of rails ». 
Instead of providing a pivotal bearing on the yokes 
and a rolling bearing 14 with the rails, the pivota) 
bearing may be disposed on the rails and the rolling 
bearing on the yokes. The yokes 10 are freely supported 
on bobbin bearings on the foundation and are oscillated 








to and fro by a pivotal link connection 16 connected to 
a crank arm on these yokes, the crank arms of succeeding 
yokes along the length of the floor being inter-connected 
by connecting rods 18. The link connection 16 is oscil- 
lated by connection to an eccentric on a shaft 20 rotated 
from a source of power. The shaft 20 also carries two 
further sets of eccentrics 21, 22, the sheaves of which 
are roughly elliptical, and are connected respectively to 
levers 25, 26, oscillating about a pivot and connected 
by links 28, 29 to the two groups of rails 1, 2. Due to 
the fact that the sheaves are elliptical, it will be obvious 
that there will be a lost motion in the reciprocating 
drive to the rails 1, 2, and it is during the dwell in the 
reciprocation that the link 16 is oscillated, and with it 
the yokes 10, to lift the groups of rails 1 or 2, as the 
case may be. The lift, therefore, takes place when these 
rails 1, 2, are stationary, so that there is no frictional 
drag of the load on the rails. (Accepted May 9, 1944.) 


MISCELLANEOUS. 


561,110. Evaporating Liquids. J. A. Reavell, of 
London. (3 Figs.) October 2, 1942.—The invention 
relates to evaporating, concentrating or distilling liquids 
in bulk. The invention consists in a continuous process 
of heating liquids to evaporation other than basically by 
convection or conduction, wherein the liquid to be heated 
is circulated continuously through an open tray, or 
trough and contained within an evacuated chamber and 
there is located in proximity to the surface of the liquid 
infra-red ray generators emitting rays of a wavelength 
falling within the 10,000 to 100,000 Angstrom band and 
provided with one or more suitable mirrors or ellipsoidal 
or parabolic reflectors arranged so that the rays are 
applied directly to the liquid. In some instances, it is 
desirable to use only that section of the infra-red spectrum 
bounded by wavelengths of 20,000 and 50,000 Angstrom 
units, while, in other instances, a narrower band of from 
25,000 to 50,000 units or from 40,000 to 50,000 units is 
preferable. a indicates an open tray containing the 
liquid to be evaporated, b indicates an infra-red ray 
generator disposed over the tray, and c indicates a 
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reflector for concentrating and directing the rays on to 
the exposed surface of the liquid. The tray, the generator 
and the reflector are contained in a cylindrical casing, 
and, in operation, the casing is evacuated. The liquid 
may be led to the tray by a pipe, such as that shown 
at e and drained therefrom, when necessary, by the 
pipe f. The process is carried out continuously, means 
being provided for maintaining a regulated flow of weak 
liquor into the tray and for permitting a continuous 
drainage therefrom, a suitable arrangement of control 
valves being provided and the arrangement being such 
that division plates are provided in-the tray in order to 
provide for a tortuous path of flow between the inlet 
and the outlet and to prevent weak liquor passing 
directly from the inlet to the outlet points. A con- 
denser h is arranged in position beneath the tray so that 
vapour leaving the surface of the liquid is caused to pass 
over the cond and condense on the surface. Con- 
densed vapour falling off the condenser may be collected 
in the bottom of the vacuum casing or in a trough m, or it 
may be drained away continuously. (Accepted May 5, 
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DESIGN OF SPRAY 
NOZZLES. 


Nozgz.ks for spraying liquids in the form of finely 
divided rains or mists nowadays play an important 
part in many industries, and are required to per- 
form the same maior function for different purposes 
under a variety of imposed conditions. Such appli- 
cations are exemplified by dust-laying sprays in 
collieries, sprays for distribution of insecticides in 
horticulture and (on a large scale, with the aid of 
aircraft) in agriculture, spray guns for applying 
paints and protective coatings, spray-type absorp- 
tion equipment in refrigerators, dust extraction in 
ventilation, air conditioning and filtration plants, 
fire extinction, steam cooling for mechanical-stoker 
grates, and many others. To obtain the optimum 
results in any application, the actual nozzle from 
which the working liquid is delivered in finely 


divided globular form calls for careful design in | 


which the spread, particle-size and rate of dis- 
charge are related to the physical properties of the 
liquid, the pressure behind the spray and the’ 
shape of the nozzle passages. f 


of working pressure from 30 lb. per square inch to 
70 lb. per square inch, 

(ii) Apex angle of spray cone about 90 deg., the 
distribution throughout the cone being as uniform 
as possible. 

(iii) Spray particle size about 250..* 

Such a nozzle proved difficult to obtain ready- 
made ; and in view of the fact that an experimental 
activation plant was being erected which would 
need sprays discharging 20 gallons to 40 gallons per 
hour, but otherwise possessing characteristics 
similar to those outlined above, it was decided to 
make a research study of spray nozzles in general, 
and hence to formulate some general relations from 
which a nozzle could be designed to have a desired 
output at a stated pressure, and to have a pre- 
determined average ‘particle size and a known apex 
angle of the cone of spray. On the whole a large 
bi angle was desirable for the purpose immediatel, 


y nozzles in which the liquid is given a vortical 
motion, by means of tangential inlets or so 
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aspects of spraying nozzles is available in published 
literature, and the work described below was 
arranged, therefore, to determine ‘he possibility of 
designing nozzles to give sprays of defined charac- 
teristics and to measure the particle size in liquid 
sprays. - It was carried out by Mr. 8. M. Doble, 
A.M.C.T., A.R.LC., of the Research Department of 
Messrs. Imperial Chemical Industries, Limited, at 
Northwich. The investigation was undertaken in 
connection with the development, on an experi- 
mental scale, of a process for activating coke by 
spraying it, after carbonisation, with a solution of 
sodium carbonate, in order to improve the properties 
of the treated coke for use as fuel on open grates or 
for the manufacture of producer gas for traction 
purposes. Since the sodium carbonate solution only 
penetrates to a limited extent, it becomes important 
to prevent encrustations of hydrated sodium car- 
bonate on the surface of the coke after it is dried. 
Not only would such encrustations constitute a 
defect if present on coke for domestic use, but they 
tend to cause loss of the alkali which is rubbed off 
the encrustations by handling. It therefore ap- 
peared essential to employ a fine-particle spray 
dispersed over a large area so that the surfaces of 
the lumps of coke should not be flooded. 

The characteristics of a nozzle appropriate for 
this immediate purpose were tentatively specified, 
as follows :— 

(i) Capacity about 8 gallons per hour for a range 


when P = 20 and V = 7-5 to 1-54 when P = 100 
and V= 15-4. The change of K with pressure 
was not linear throughout the experimental range, 
but was more rapid at the lower than at the higher 
end of the pressure tested. Hence, if for 
simplicity of design K be regarded as having the 
average value 1-56, corresponding to 12 gallons per 
hour delivered at a pressure of 60 lb. per square 
inch, the error entailed in the calculated discharge 
amounts to 3-8 per cent. at 30 Ib. per square inch, 
and 1-3 per cent. at 100 lb. per square inch pressure. 
These errors may be neglected for many design 
purposes and the amount of experimental work was 
accordingly reduced by regarding as adequately 
representative tests made at two pressures only, 
30 Ib. and 70 lb. per square inch, and accepting the 
mean value of K, so determined, to cover the pres- 
sure range from 30 lb. to 100 lb. per square inch 
with sufficient accuracy. 


nvisaged ; and since this characteristic is achiev ) By trial and error experiments the original nozzle 
Ww 


as modified until, with the dimensions given in 
Fig. 1, it gave an output of 8 gallons per hour and 


imilar device, before being forced through anpa spray cone angle of 90 deg. It was successfully 
rifice, the elementary design of nozzle in which Son in considerable quantities upon a coke activa- 


ion plant and for cooling furnace grates.* It was, 





| the liquid is simply forced through a small orifice 


Fig.2. A C 
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nearest approach to the desired performance that 
could be realised with a nozzle obtainable com- 
mercially was an apex angle of 60 deg. and an out- 
put of 22 gallons per hour at 50 lb. per square 
inch pressure. 

Some preliminary experiments were accordingly 
conducted with a scaled model of this nozzle, 
having a modified shape of adjustable needle valve, 
of which details are shown in Fig. 1, the dimensions 
being in millimetres unless otherwise indicated. The 
apparatus used for testing its performance consisted 
of a cast-iron vessel to which were connected a filtered 
and valve-controlled supply of water from the main ; 
@ compressed air main with a bleed-off valve ; and 
@ pressure gauge, for regulating and measuring the 
pressure of the water supplied through a filter and 
pipe to the nozzle. With these auxiliaries pressures 
from 20 Ib. per square inch up to 100 Ib. per square 
inch could be maintained with ease. The nozzle 
was adjusted to give what was considered the most 
uniform spray cone, and the relation between 
capacity and pressure was determined by collecting 
the water spray in an inverted cone-topped re- 
ceptacle, and measuring the discharges during 
measured time intervals. The results, over the 
range of supply pressure P (lb. per square inch) 
from 20 to 100, revealed an approximately constant 
relationship between the discharge rate V — 


per hour) and the square root of P. Thus, VP = 
The value of K fell from 1-67 
* 1 micron (4) = 1 millionth of 1 m. = 0-001 mm. 


K (approximately). 








C ORIFICE DISC 





was straightway discarded as unsuitable. The |owever, unsuitable for further development because 
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the clearance between the point of the needle valve 
and the periphery of the orifice was only about 
sy in., with the result that frequent blockages 
occurred, necessitating the removal of the needle 
for cleansing. Moreover, the resetting of the 
needle was found to have critical effects on both 
the rate of discharge and the size of the particles 
comprising the spray. 

Attention was accordingly directed to the general 
problem of designing a nozzle capable of being 
readily modified to have a large variation of dis- 
charge rate, between 5 gallons and 100 gallons per 
hour. Among the different types of nozzle available, 
that which appeared most suitable as a basis upon 
which to improve consisted of four parts, viz. :— 
A nozzle adapter threaded }-in. gas, a distributing 
washer, an orifice disc, and a retaining nut. 
Water from the supply pipe passed through six 
yy-in. diameter holes into an outer annulus of the 
distributing washer, after which a tangential channel 
ys in. by 35 in. imparted vortical motion to the 
water as it passed into an inner chamber and thence 
out through a circular orifice. The output of this 
nozzle in its original form was 5-5 gallons per hour, 
the apex angle of the spray being about 40 deg. at 
the orifice. 

As the outcome of some preliminary trials, the 
components of this nozzle were redesigned to have 
the shapes and dimensions shown in Fig. 2, the 
dimensions being in millimetres unless otherwise 





* See ENGINEERING, vol. 154, pages 183 and 214 


(1942). 
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indicated. The adapter A is of square section 
externally, is threaded internally to receive a }-in. 
gas connection, and has, for convenience, a right- 
angle entry. The retaining nut D is hexagonal and 
sized to fit a }-in. spanner so that the replacement 
of distributing washers and orifice discs is simple. 
Orifice discs C were made for test with holes ranging 
from 0-75 mm. to 5 mm. diameter, the recess at the 
back ‘being in every case conical with an included 
angle of 90 deg. The total thickness of any orifice 
dise is 5-5 mm. minus the radius of the orifice aper- 
ture, thus allowing the latter to be cylindrical for a 
length of 0-55 mm. The diameter of the base of the 
conical approach to the orifice is the same as the 
diameter of the inner chamber of the distributing 
washer, thus avoiding any sudden change of flow 
section. Distributing washers B were made with 
channels of various designs and sizes, as follows :— 

(a) Single rectangular section channel, tangential 
to the inner chamber, constant depth 3-5 mm., 
width ing from 0-5 mm. to 5 mm. 

(6) Double rectangular section channels, both 
tangential and set parallel to one another, constant 
depth 3-5 mm., equal width ranging from 1 mm. 
to 5 mm. This is the type of channel exemplified 
in Fig. 2. 

(c) Single channel of circular cross-section, tan- 
gential to the inner chamber, achieved by drilli 
holes of 1 mm. to 3 mm. diameter through the 
outer and inner chambers so that the periphery 
of the hole touches the base of the inner chamber. 

(d) Double channels of circular section, both 
tangential and parallel to one another, and having 
equal diameters ranging from 1 mm. to 3 mm. 

Some additional tests were conducted with orifice 
discs in which the angle of the recessed cone behind 
the orifice was varied from 60 deg. to 120 deg., the 
object being to ascertain the influence of this 
variable upon the output and the apex angle of the 
spray cone. 

Typical results of experiments in category (a) 
are plotted in Fig. 3. The curves designated Z 
and G, respectively, relate to widths 1 mm. and 
4 mm. of the single rectangular channel, 3-5 mm. 
deep, of two distributing washers which were tested 
alternatively in combination with orifice diameters 
of 0-75 mm., 3-57 mm. and 5-0 mm. Also plotted, 
for comparison, are the values obtained for the 
calibrations at pressures from 20 Ib. to 100 lb. per 
square inch of the original needle-type nozzle illus- 
trated by Fig. 1. It will be evident, from the linear 
relationships between output and square root of 
pressure, that for each combination of distributing 
washer and orifice diameter, there exists a law of the 


4 


form >= ee = K. Thus, for the ree discharge 


from the 5-mm. diameter orifice éiinnichabik with the 
distributing washer with 4-mm. wide channel, 
K = 14-4, which may be contrasted with K = 0-66 
for the combination giving the smallest discharge, 
and with K = 1-56 for the original needle-type 
orifice. In other words, at a pressure of 100 lb. 
per square inch, the largest orifice nozzle has an 
output of 144 gallons per hour. 

For the remaining combinations of distributing 
washers and orifice discs calibrations were carried 
out at 30 lb. and 70 lb. per square inch pressure, 
the appropriate values of K, for washers having 
single channels of either rectangular or circular 
section, being presented graphically, in Figs. 4 and 5, 
respectively, as ordinates plotted against the width 
of the channel or the diameter of the tangential hole. 
Tests with single-channel distributing washers were 
also carried out, under pressures of 30 lb. and 60 lb. 
per square inch, with orifice plates in which the angle 
of the recessed cone behind the short parallel length 
of nozzle aperture was varied over the range: 
60 deg., 90 deg. and 120 deg. This factor was found 
to have no influence on the output of the nozzle. 

At a later stage in the investigation, it was found 
that the spray cone produced with double channels 
was preferable to that obtained with a single channel, 
in that it gave a more symmetrical distribution of 
liquid. It was accordingly decided to derive a 
general formula, relating output with the dimensions 
of the channels and of the orifice discs, only for 
nozzles fitted with double-channel distributing 
washers. For this purpose the test results for K 
have been plotted against the total width of two 
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rectangular channels, Fig. 6, or the combined 
cross-sectional area of two circular channels, Fig. 8, 
on the opposite page; and also, in Figs. 7 and 9, 
against the orifice diameter. 

In the case of double rectangular channels, K is 
related approximately to the cross-sectional area of 
channel by a law of the form :— 


K =mz-+e, 


where m and ¢ are constants ip to a channel width 
of 3mm. A similar relationship :— 


K = ny + d, 
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where and d are constants, holds with respect to 


orifice diameter y. 
Hence it has been deduced that 


Tzy—52+ 28 
K = —*_—_____, 
35 


x being the total cross-sectional area of both| sho 
channels, in square millimetres, and y being the 


orifice diameter in millimetres. 


The depth of rectangular channel was invariably 


3-5 mm. throughout the experiments. Hence, if 
w mm. be the width of each channel, 


227 w, 
Twy—5w+4_ Vv 


5 VP 


V= VP (1 wy — 5w + 4) gallons per hour. 


K = 


and 


Thus the output of the nozzle, for any given 
pressure P up to 100 lb. per square inch can be 
predetermined over the range of values of w, from 
1 mm. to 3 mm., and of y from 0-75 mm. to 5 mm. 
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This represents a range of output V from 4 gallons 
up to 200 gallons of water per hour. 

For nozzles fitted with double circular channels, 
up to 2-5 mm. diameter, the relationship deduced 
from Figs. 8 and 9 is :— 


z(2y — 1-2) + 3(y + 1) 
9 , 


where z is the total cross-sectional area of both 
channels (square millimetres), and y is the orifice 
diameter (millimetres). 

If d be the diameter (millimetres) of each of the 
equal channels, 


K = 








ad? 
z= z’ 
K — "Py —06+3(y+1)_ V_ 
9 VP 
and 
v= VP indy — 0-6) + 3y + 1)}. 


That part of the investigation so far described 
has been concerned with the design of what may be 
termed the geometrical or mechanical features of 
the nozzle in relation to the quantity discharged 
and the supply pressure. Since a desired output 
was found to be obtainable, within the limits 
3 gallons to 200 gallons per hour, by various com- 
binations of pressure, channel size and orifice dia- 
meter, it was desirable to make a further study of 
the size and distribution of the liquid particles 
relative to these combinations in order that suitable 
components might be assembled in a nozzle in 
circumstances where the characteristics of the spray 
were important. The principal difficulty to be sur- 
unted was that of determining the particle size. 
Among previous methods that were known is one 
in which a-monochloro-naphthalene is used as the 
sprayed liquid on account of its low vapour pressure. 
Droplets are collected on a slide smeared with 
glycerine, and particle size measurements and 
counts are made by microscope. Owing to the large 
output of the nozzles in the present investigation, 
this method was considered impracticable. Alterna- 
tive methods of examining drops collected on a 
greased microscope slide entail a correction due to 
the flattening of the drops. Houghton* has cal- 
culated that the radius of the sphere of equal volume 
is 0-533 times the horizontal radius of the oblate 





* “The Size and Distribution of Fog Particles,’’ by 
H. G. Houghton. Publications of the Massachusetts Inst. 
Tech., Elect. Eng. Dept., No. 82, 1933. 
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spheroid seen through a vertical microscope. The 
use of such a correction factor, however, is not very 
satisfactory, and all these methods have the serious 
disadvantage, when the droplets are of water, that 
small increases in temperature cause evaporation 
from the drops with consequent discrepancies 
between the true and measured particle size. 


(T'o be continued.) © «| 





COPPER AND COPPER ALLOYS FOR BUILDING PURPOSES. 
—The Non-Ferrous Metals Control have announced that 
copper and copper alloys will henceforth be released for 
all purposes connected with building. The relaxation 
applies to all work above and below ground, whether in 
the nature of repairs, reinstatement or new construction. 
Copper and copper alloys, therefore, are now available 
in all areas for any of their many applications in building, 
which include roofing, flashings, damp-proof courses, 
expansion joints, water pipes, sanitation and gas pipes, 
beilers and cylinders, water and bathroom fittings, door 
furniture, treads and flooring strips, and internal and 
external metalwork. Further information concerning 
the above or other applications of copper may be obtained 
on application to the Copper Development Asseciation, 
Grand Buildings, Trafalgar-square, London, W.C.2. 
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Radio Receivers and Transmitters. 
F. W. KEtitaway. London: 
Limited. [Price 21s. net.] 


Tuts book is a useful and up-to-date addition to the 
mounting literature of radio. It is practical in the 
best sense of the term, in the sense that nothing is 
so practical as really sound theory. It is likewise 
practical in the extent to which real examples are 
chosen for purposes of illustration so that the orders 
of magnitude characterising modern radio practice 
are firmly fixed. The latter point is of particular 
value in enabling irrelevant algebra to be avoided 
and unwieldy expressions curtailed to manageable 
proportions. Other practical issues upon which 
appropriate stress is laid are the relative advantages 
and disadvantages of alternative circuit designs, 
especially in so far as these affect the corresponding 
efficiencies under operating conditions. 

Preliminary ground work is covered in the first 
four chapters adequately, if conventionally. A 
minor point of criticism is the employment of both 
of the symbols E and V to denote either E.M.F. or 
potential. The statement, on page 32, that “for 
average coils Q may be as high as 75 ”’ is followed by 
@ curve showing values of Q approaching 175, and 
the subsequent statement that “Q will not vary 
unduly with frequency ”’ is hardly borne out by th.s 
same curve. On the second line on page 47 the 


By S. W. Amos and 
Chapman and Hail, 
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first sign of equality should be replaced by a plus 
sign. On pazes 29 and 48 the mean power developed 
in the respective circuits is not Eidt but 

i f+e... 

T ( Eidt. 


On the integrations with respect to t which follow, 
the limits should be O and =”. 

Chapter 5 deals with the propagation of radio 
waves and aerials for transmission and reception, and 
provides a helpful introduction to a large and intri- 
cate topic. Valves form the main subject of the 
next chapter and the principles underlying their 
operation are well brought out. The increasing use 
of multi-electrode valves and the growing tendency 
to incorporate more than one type of valve within a 
single envelope makes a firm grasp of these principles 
indispensale to what follows. It is difficult to see 
why the term “ thermal inertia ”’ is introduced for 
what is generally, and preferably, termed ‘ thermal 
capacity.” 

The remainder of the book deals with the valve 
as a circuit component “And analyses the various 
circuits through the agency of which amplification, 
detection and oscillation are accomplished within 
both the audio and the radio frequency ranges. A 
satisfactorily logical order of presentation is adopted, 
leading finally to the consideration of complete sets, 
typical of modern receiving and transmitting prac- 
tice, in which these component circuits are em- 
bodied as units. The extent to which modern 
developments have been carried can be judged by 
the fact that the response curve of the present-day 
broadcast transmitter is usually flat within + 1 db. 
over the range 30 to 10,000 cycles per second, while 
its overall efficiency is of the order of 40 pez cent. 
Selected references, mainly to British sources, are 
added at the end of the individual chapters and 
certain mathematical derivations are grouped 
together in appendices at the end of the text. 

Within the resticted compass of 263 pages, all 
aspects of so wide a subject obviously cannot be 
treated equally fully. Thus, for instance, while 
the sections on equivalent transformer circuits, on 
the analysis of three-point tracking and on loud 
speakers are especially good, those on filter circuits, 
on the multivibrator and on microphones are 
sketchy. Moreover, the statement, on page 249, 
that “‘ ribbon microphones are insensitive to sounds 
emanating from directions at right angles to the 
plane of the ribbon ” is contradicted in the next 
sentence. On the whole, however, the treatment is 
adequately balanced, and the book can be recom- 
mended as a valuable continuation text for those 
who have mastered the elements of radio. 
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FURTHER CIVIL ENGINEER- 
ING RECOLLECTIONS. 
By Ernest LatHaM, F.C.G.I., M.Inst.C.E. 

CoNSULTANTS in the engineering profession, as is 
well known, have no scale fees which are legally 
recognised, and a prior agreement between client 
and engineer has to be secured in every case to 
legalise the extent of the fees payable. This often 
reacts unfavourably, as a prospective client does 
not always appreciate having this matter brought 
forward at the very commencement of business 
relations. This is especially so in small cases such 
as reports, and the giving of technical evidence. 
With larger undertakings, however, this objection 
does not occur; indeed, principals are glad some- 
times to have a clear-cut agreement at the outset ; 
but even in the latter Gases there are pitfalls, as I 
know to my cost. I recall one instance out of 
several in which I suffered by entering into a bad 
agreement—that is, bad from my point of view. 
Though it happened some 20 years ago, even now it 
is perhaps desirable not to mention names or places, 
but merely to indicate that the place concerned was 
a well-known pleasure resort on the south coast, 
which also has a useful small harbour normally capa- 
ble of dealing wich a fair quantity of coastal trade. 

At the time concerned, this harbour, which also 
formed the mouth of a river, had become virtually 
derelict and the fairly long western breakwater and 
riverside revetments were in a bad state ; so bad, in 
fact, that, through the failure of these works and 
lack of dredging, the entrance was gradually becom- 
ing choked. The backwaters of the river, always 
subject to flooding, were becoming more so, and 
traffic over a country road some miles upstream, 
where it crossed the river by a low bridge, was 
becoming impeded during flood times, and agri- 
cultural lands of considerable areas were suffering. 

The County Council therefore took the matter up 
and arranged to apply to Parliament to sanction the 
construction of certain new and repair works to the 
harbour and its entrance, the main claim for Parlia- 
mentary sanction being based on the improvement 
of land drainage. One of the real objects behind 
the move, however, was avowedly to recreate the 
harbour as a working concern and to form a new 
harbour board to supersede some old commissioners 
who controlled the river navigation from an up- 
stream town. This commission, the Town Council, 
and neighbouring rural districts were to nominate 
the members of the new board, on which, of course, 
the prime movers of the scheme, the County Council, 
were to be strongly represented. In the end, all 
this took place. 

In the beginning, however, the County Council 
approached me and asked for a formal agreement 
as to fees for the Parliamentary work and the usual 
commission fees on cost of construction for design 
and supervision of the contemplated works. These 
were expected to cost 70,000/. to 80,000/., and there- 
fore, I put in a modest lump sum fee for the Parlia- 
mentary work, the same to merge with the per- 
centage fee on construction—which, of course, was 
the “ plum ” from the professional point of view. 

The Parliamentary Bill duly went through, and 
the smaller fee was paid. Then the new harbour 
board, so formed, called for working drawings and 
a detailed scheme which was submitted; but the 
board then asked for an alternative scheme, which 
was duly prepared. This called for extra profes- 
sional work, for which a charge was submitted. On 
this point there was disagreement, and the board 
decided to appoint another consultant, in face of the 
first appointment made under agreement with the 
County. Naturally, I submitted this agreement to 
my legal adviser, who examined it critically, but 
arrived at the conclusion that the omission of the 
words “or successors,” in the long and otherwise 
correctly worded agreement, did not bind the new 
harbour board to employ my services for the con- 
structional work. Truly, this was an instance of 
being disowned by one’s own child. Previously, in 
these notes,* I gave an instance which was a salutary 
warning to contractors, but surely this occurrence 
was an equaily salutary warning to consulting 
engineers. 

* ENGINEERING, vol. 158, page 323, (1944). 





I recall another case, rather worse than this for 
the victim—this time not myself. My firm were 
acting for a landowner on whose riverside property 
at Burnham-on-Crouch a small promenade and 
open-air swimming pool were to be constructed by 
the Council. They employed a consultant who, 
considering the matter quite a small one, quoted a 
very inadequate lump sum fee. Many difficulties 
arose between the Council and the landowner, and’ 
the new enterprise dragged on for a year or two. 
By the time we came on the scene, the Council’s 
consultant had already spent all his fee on travelling 
and hotel expenses, and used to bewail the fact that 
every time he came down with us for a joint in- 
spection he was giving time and money to his clients ; 
which, indeed, he was. 

To people of my generation, no doubt, the two 
world wars did much to cut twice across careers. 
Those of us with war experience usually have tales 
to tell, but in my case, broadly speaking, there are 
no events of really general interest to record during 
these periods, most of the work being of a very dry 
and prosaic character. One experience, however, 
was amusing. Towards the end of 1917-18, after 
being seconded from the Army to civilian Govern- 
ment service, I obtained quite a good job (for a 
relatively young man) for some 18 months, as Chief 
Dilution Officer for Wales and Monmouthshire 
(Ministry of Munitions), with headquarters at 
Cardiff. In the earlier part of-the present war 
(1940-1941), I had the same sort of service, for 
about the same period, as Divisional Inspector, 
London and S.E. Region, for the Ministry of Labour 
and National Service. In both cases, the main 
issue before me was the so-called dilution and sub- 
stitution of labour in Government-controlled estab- 
lishments. Naturally, one cannot, at present, say 
much, if anything, about occurrences in this war, 
but there are few secrets now about the last. The 
battle of recruitment for the Forces, combined with 
the process of upgrading labour, was fought out 
more locally and intimately in the last war than in 
this. Certainly, I had more executive authority. 

One humorous incident I remember well. A press 
operative from a patent-fuel factory in South Wales 
had been recruited for service in the Army, and 
repeated protests and demands for a substitute were 
made by the fuel company over many months, 
without success. Iam afraid we treated the demand 
with, perhaps, less consideration than it deserved, 
because the nature of the employment could scarcely 
be rated higher than “ semi-skilled,” at best. After 
some time, however, the complaints of the company 
ceased and, if ever I thought of the matter at all, 
it was to form the idea that they had come to their 
senses and had upgraded some other hand to do 
the job. All the works in the Division were regularly 
visited by my officers and, when the particular report 
on this company came in, I found that substitution 
had been effected by the Divisional Officer of the 
Board of Trade, who was always rather jealous of 
our interference in the matter of placings. I duly 
made inquiries and found that the substitute was 
a “Class W ” reservist. This class numbered few 
but represented, if I remember rightly, men of low 
medical category and those with jobs to go to, who, 
for some reason, were not useful in the Army. The 
humour lay in the fact that the substitute turned 
out to be the original employee himself; so the 
military counted a recruit and the D.O. a sub- 
stitute, all in the course of a few menths. The man, 
in fact, had substituted himself ! 

On the whole, however, there are not many high 
lights in the life of a temporary civil servant, unless 
the officer concerned has the necessary and inborn 
temperament to comply strictly with the traditions 
of the Service. Otherwise, he is likely to regret 
the years so spent, as they count little, if at all, 
towards advancement outside the department in 
which he serves. 

Of humorous incidents in the world outside, there 
are surely many which come to ‘‘ Engineers’-street ” 
from time to time. One came to me in my early 
days as a junior partner. It should be remembered 
that we were simply a firm of civil engineers and 
posed as nothing else. One evening, towards the 
end of office hours, the voice of an excited French 
lady came over our telephone. It was an almost 





hysterical appeal for assistance, from a large and 





fashionable costumier’s establishment in Bond. 
street. There was no gainsaying the ‘“S.0.S.” 
“You are Mr. Latham, of the famous(?) firm of 
Carey and Latham, are you not?” What could [ 
say ? We certainly were not famous, but I thought 
I had better let it go at that. The next question 
was a poser, and presumed that we knew all about 
electric lighting problems. In vain I protested 
strongly that this certainly we did not know. To 
this day, I do not know who gave them my name, or 
whether there was some mistake, but, as by this time 
the lady was obviously subsiding in sobs, I agreed 
to go round in a taxi at once. I found the place in 
a hubbub—the liftman who took me up to the 
extensive two floor establishment had prepared me 
for this. ‘‘ Madame and the young ladies are all in 
a fearful state because the electric light won’t come 
on,” he said, “and naturally so, as the power 
company won’t connect up to the meter in the base. 
ment.” Worse was to follow, as the Duchess of 
Blank was due for a fitting at 5.30 p.m. The firm 
had only just moved into these premises and it was 
their first day of occupation, while daylight was 
fading fast. Most embarrassed, I was rushed 
through reception rooms, work rooms, and fitting 
rooms, all of which seemed full of mannequins in 
various stages of dress and undress. Switches were 
clicked on, everywhere accompanied by the lament, 
“You see, monsieur, no light! no light!” and a 
stream of voluble French from Madame. 

Obviously, nothing could be done out of norma! 
working hours and I had to say so. Then invectives 
followed. “I thought you called yourself an 
engineer,” etc., etc., with great contempt. By the 
next morning, I was able to arrange a meeting on the 
premises between the wiring contractor and the 
electric light company. It was an insurance matter, 
and the company were not satisfied that the wiring 
rules had been complied with. It was agreed, 
however, that if certain points were cut out, the 
wiring would not be overloaded, and lights were 
promised for that evening. I escaped the further 
wrath of madame by hurriedly making for the lift 
and returned, much flustered, to the office. That 
afternoon, again came the voice on the telephone. 
“The lights are on! It is magnificent! Come at 
once!” And golIhadto. This time I was literally 
given a Continental embrace by madame. “Sit 
down,” she demanded, “ how much—your fee ? ” 
A cheque book was flourished. Personally, of course, 
I had done virtually nothing, but I felt my ‘‘ moral 
and intellectural damages” would be met by a 
cheque for 20 guineas, and said so. Never have | 
seen a cheque more gladly signed. 

Reverting to matters of a more serious aspect : 
I have often thought that civil engineers who go in 
for the consulting side of the profession are not 
very good “lives ”’ from the insurance companies’ 
point of view. One goes over so many public works 
jobs, each of a different character from the last, in 
connection with inspections and reports, and often 
lacks the advantage of having grown up with the 
job, enjoyed by the resident engineers and staff. 
As a very young technical assistant, I was sent on 
to a salvage job on the south breakwater at Dover, 
then under construction (1906). The falseworks on 
either side were of a deep-sea character, the Titan 
cranes running on tracks at a high level and spanning 
the permanent work which was being built below. 
At intervals, the two gantries were tied together by 
steel lattice girders of a span of about 100 ft. The 
top boom was about 14 in. wide, with cheese-headed 
rivets protruding above the surface. If one tried 
to walk across and fell off, one had the choice of 
falling on to the concrete below or into the Channel. 
Early in the day, I saw one of the contractors’ 
engineers, smoking a pipe and carrying a theodolite 
over his shoulder, walk over as calmly as could be ; 
so seeking a short cut, I thought I could do the same. 


below, promptly lost my nerve, and lay down, 
clutching the top boom of the girder with hands 
and knees, finishing the journey by an undignified 
crawl. 

I was again reminded of this first salvage job of 
mine on reading Mr. R. R. Minikin’s article on 
“Harbours” in ENGIngeRtne of September 15, 
1944. Mr. Minikin quoted Sir Ernest Moir for data 





in respect of the force of sea waves, and alleged that 


Half-way across, I foolishly looked down to the sea * 
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120 tons of concrete blocks were washed across 
Dover pier at a level of 8 ft. 6 in. above high water 
mark. That incident occurred while I was at Dover 
on this salvage work. It is true that several columns 
of 40-ton blocks, each three blocks high, were moved 
from their places, but not on the pier; it occurred 
on the south breakwater, then under construction. 
The incident was referred to in Water and Water 
Engineering of January 20, 1922. The movement 
of these blocks was finally arrested by the rails of 
the contractors’ service line on the breakwater. 
I photographed them next morning and this photo- 
graph was reproduced by my old chief, the late Mr. 
A. E. Carey, M.Inst.C.E., in a paper read before the 
Royal Society of Arts in 1907. 

In launching a Greek steamer, the s.s. Patris, of 
some 2,500 tons, at the yard of the Northumberland 
Shipbuilding Company in 1910, one of the drag 
shackles parted. The. ship shot across the river 
and her stern went through the gates of the Mer- 
cantile Dry Dock, on the other side. A repaired 
ship had just left the dock, which had been flooded 
shortly before the accident, otherwise there must 
have been considerable loss of life among the men 
that were working in the dock bottom. My chief 
was asked by the Salvage Association to assess the 
damage, part of which included a leaf of the dock 
gate. The latter, of the usual mild-steel caisson 
form, had been hauled up on the muddy foreshore. 
The experts had gathered round, and my chief 
thought it would be a good idea for me to crawl 
inside and look for internal damage, as the outside 
plates were buckled. I entered by the top manhole 
and went on down through the diaphragm plates, 
each provided with a 14-in. manhole. For strength 
reasons, the manholes were staggered in position. 
As I passed through each chamber, carrying a 
lighted candle, I called out the nature of the damage 
and those outside, who could hear me quite well, 
booked it down. The deeper I went, the less was 
the head-room, the diaphragms being spaced ‘more 
closely to resist the increasing water pressure. 
Into the last manhole I went, head first—and the 
candle went out. Then I found—or at least thought 
—that I was trapped. Eventually I got my legs 
back through the manhole, but it seemed a long time 
before I could squirm my shoulders through. Feelé 
ing a complete fool, I kept up a sort of a stage “ gag” 
as I wriggled, describing in detail some minor dam- 
age to the compartment ; imaginary, of course, as 
I could see nothing. 

When pile driving for foundations was in progress 
at Adelaide House, London Bridge, about 1922, the 
historical old tavern known as the Steam Packet 
Hotel, adjacent to the site, began to show signs of 
collapse and, being condemned as a dangerous struc- 
ture, had to be pulled down. A claim for damages 
was brought by the owners against the contractors 
who were driving the piles. They had been using 
McKiernan-Terry rapid-acting hammers and, un- 
doubtedly, considerable vibration was set up in the 
sub-soil. What really happened, I think, was that 
the “forest” of foundation piles displaced the 
ground and moved it under the old Steam Packet, 
which began to move forward at the top from the 
buildings behind, against which it had been built. 
The brickwork had not been bonded into these other 
buildings, the walls being merely “ chased ” in and, 
therefore, free to move. 

The contractor’s chief engineer had prepared 
a large-scale model of the site and surrounding 
buildings. It was very large and heavy, and 
was built in wooden sections, fitting loosely 
together. One of the building blocks ‘ repre- 
sented the Wren church of St. Philip Magnus, 
adjoining the site. A witness was giving evi- 
dence for the defendants ‘(the contractors) 
and, to enable him to be more explicit, an attempt 
was made to lift the model and place it across 
the rails of the witness box. The chief engineer 
started to assist, but St. Philip Magnus, quite a 
heavy block, toppled over and fell with the point 
of the tower on his head. The poor man had to 
be assisted from the Court, returning later, with his 
head in bandages, to give his evidence. To record 
the alleged vibration, I called in an expert who 
erected a seismograph on one of the walls of the 
hotel. The record was not entirely satisfactory, 
however, owing to the heavy road traffic. 


THE MANUFACTURE OF HYDRO- 
GEN FOR THE BALLOON BARRAGE. 


Earty in the present war, it was realised that the 
requirements for hydrogen to maintain an adequate 
balloon barrage over London and other selected areas 
would exceed the available supply. Industries which 
might have contributed sufficient hydrogen were con- 
centrated in the North of England, whereas the greatest 
need for this gas was in the south and east, this being 
the region of greatest enemy air activity. The gas 
could be compressed into cylinders, but even so the 
fact that the cylinders He to be transported over 

ractically the entire length of the country was pro- 
hibitive, and by the second half of 1940, when the 
attack on southern England was at its height, the 
limit imposed by transport from the north was reached. 
It then became necessary at times, as an emergency 
measure, to employ some coal gas in the balloons, 
though this entailed a loss of operational efficiency. 
In September, 1940, a Directorate of Hydrogen 
Production was set up within the Air Mini to review 
and consider plans for expanding the supply to meet 
the difficult conditions that had arisen. It was 
that new sources of supply would have to be forth- 
coming, and it was stipulated that these should be 
located as near as possible to areas of utilisation, in 
order to economise in transport. At the same time, 
dispersal was thought to be desirable, to minimise the 
possibility of serious interruptions in production arising 
from enemy attack. Last, but not least, there was a 
need for flexibility, as the demand for hydrogen 
fluctuated considerably. At times balloons were lost 
in considerable numbers due to enemy activity, or as 
a result of natural causes, such as high winds; but 
at other times very few replacements were needed. It 
was decided to seek the further co-operation of the 
gas industry, which already had hydrogen producing 
_ under construction, and to commence the 

uilding of smaller plants, with a greater degree of 
dispersal, and conveniently situated with 
the barrages then in existence or under contemplation. 
The final planned output was 40 million cub. ft. of 
hydrogen a week, of which approximately 25 millions 
were to be supplied from gasworks. 

The first of the plants at was put into 
operation in September, 1940, and other plants were 
started up at regular intervals until the beginning of 
1942. The quantity of hydrogen supplied by the 
gas industry up till the end of September, 1944, 
amounted to 1,773 million cub. ft. The proportion 
supplied by the gas industry, as compared with that 
supplied from other sources, showed a steady increase, 
the main reason for this being that the need for balloon 
protection in the north and west decreased, leaving 
the need in the south and the east as great as ever, 
or even greater. This tendency will be clear from the 
figures given in the last column of Table I. 











TaBLeE I. 
Production | Production 
at Gas- from other Total Percentage 
, Production. of Total 
Year. works. Sources. Millions of from Gas- 
Millions of | Millions of Cubic Feet works 
Cubic Feet. | Cubic Feet. ss 
1940 .. 45-06 545-51 588-57 7-3 
1941 . 304-91 434-38 739-29 41-2 
1942. 452-19 316-25 768-44 58-9 
1943 . 541-76 265-57 807 -33 67-3 
1944 (9 431-81 157-60 589-41 72-4 
months) 

















During 1944, specially heavy demands were made 
on the gasworks plants in southern England, to meet 
the requirements for balloon protection covering opera- 
tions before and after ‘‘D” day, and again to meet 
the need for a balloon screen extending round London 
from south to east when the flying-bomb attack started. 
According to Air Commodore P, L. Lincoln, D.S.O., 
M.C., Deputy A.O.C. Balloon Command, who supplied 
some of the information given above, the initial defences 
against the flying bomb included a “curtain” of 
some 500 balloons, and this was so successful that the 
number of balloons was subsequently increased to 
nearly 2,000. Fortunately, the flying bomb attack did 
not commence until after the invasion operations had 
been completed, and this circumstance made the 
see of hy supply easier than it might have 

otherwise. Nevertheless, the maintenance of so 
large a balloon barrage in an area that, for obvious 
reasons, had not been deemed suitable as a hydrogen- 
producing one, put a heavy strain on the avhilable 
resources. ing one week when the demand for 
hydrogen reached its peak, two of the gasworks plants 
reached outputs equal to 2} times their normal rating, 
while several others maintained outputs at nearly 
twice their normal rating. The total consumption of 
hydrogen during the ten weeks of deployment of the 
barrage was 179 million cub. ft., of which the gas 





industry provided 140 million cub. ft., or 78-5 per 
cent. It is of interest to note that the balloon barrage, 


regard to | p 


destroyed 279 flying bombs during the 80 days when 
the attack was at maximum intensity. 
By courtesy of the Air Ministry, and of the British 
Commerical Gas Association, we were able to visit a 
hydrogen producing plant at a gasworks in southern 
England, the particular plant selected being one of 
the first of its kind, and also one of those that achieved 
an exceptionally high output during the flying-bomb 
attack. As in every other gasworks equipped for this 
work, the hydrogen is produced by the steam-iron 
process using water-gas and steam, which are normally 
available. The water-gas is passed through a heated 
chamber containing a special iron ore, which is thereby 
reduced to iron. Steam is then passed through the 
ore, and is in turn reduced to hydrogen. These opera- 
tions continue alternately, and the hydrogen is cooled, 
collected, purified and compressed into cylinders. A 
schematic arrangement of part of a hydrogen producing 
plant is shown in Fig. 3, on the opposite page, while 
photographs of the particular plant inspected are repro- 
duced in Figs. 1 and 2, and Figs. 4 to 7, on page 30. 
Referring to Fig. 3, a is the blower for forcing water 
gas through the chamber containing iron ore. This 
chamber is the generator and is indicated at 6. During 
this process valves h, g and e are open, while valves 
c, d and f are closed. The chief result of this opera- 
tion is to convert some of the hydrogen and carbon 
monoxide in the water-gas to H,O and CO,, and 
reduce some of the iron ore. However, the water gas 
is not entirely deprived of combustible constituents 
and after passing through the ore, it is burned in the 
recuperator j, air necessary for its combustion being 
supplied by the blower i, through the valve e. The 
ore becomes heated while the water-gas is passing, so 
that after five to six minutes the supply is interrupted 
to prevent the temperature of the ore from becoming 
too high. Valves h, g and e are closed, after which 
valves d and f are opened, to allow steam to blow 
straight through the recuperator and generator, and 
out to atmosphere through the purge pipe k. The 
urging process clears the system of water-gas, or 
— gas residuals, and occupies from 10 to 30 seconds. 
The steaming s roper is initiated by openi 
valve c and ee A may d. The steam is throttled 
down by valve f from a pressure of about 100 Ib. per 
square inch to very little more than atmospheric pres- 
sure, and it is highly superheated as a result of its 
passage through the recuperator. The principal result 
of the steaming operation is to reduce H,O to H,, 
and restore the iron ore to its original condition. The 
hydrogen passing out from the generator through 
valve c is simultaneously washed of some of its impuri- 
ties and cooled in the scrubber on the left. The com- 
plete cycle of operations is carried out in about 
10 minutes, of which about 4} minutes is occupied by 
the steaming stage, in which the hydrogen is pro- 
duced. The cooled hydrogen is temporarily stored in a 
small gas holder, which is replenished at intervals by 
the intermittent process described. From. this holder 
it is drawn continuously for final purification and then 
passed on for storage in a large holder. From this it is 
supplied to four- or six-stage compressors, which raise 
the pressure to 3,000 lb. per square inch for charging 
portable bottles or cylinders. 

The process of manufacturing hydrogen briefly out- 
lined above is one of three commercially practicable 
ones which came under the consideration of the Direc- 
torate of Hydrogen Production in 1940. It was chosen 
in preference to the other two for reasons which will 
become clear on consideration of the drawbacks of 
these alternatives. The catalytic conversion of water- 
gas, though used on a large scale for the production of 
hydrogen employed in the hydrogenation of coal, oil 
and tar, requires careful technical control, and is not 
well suited to intermittent production in small units. 
Moreover, all the nitrogen present in the water 
appears in the hydrogen produced, and it is difficult, 
except in large units, to maintain the purity required 
for balloons. The electrolysis of water, employing a 
caustic-soda electrolyte, gives pure hydrogen in the 
quantities needed by certain metallurgical and chemical 
processes, but requires 140 kWh to produce 1,000 
cub. ft. of hydrogen, so that unless cheap current is 
available, and a market can be found for the oxygen 
produced, the cost of the process is high. Nevertheless, 
a limited amount of pure hydrogen has been, available 
as a by-product of the electrolysis of brine in the 
caustic soda and chlorine industry. The steam-iron 

rocess eventually adopted by the Directorate of 

ydrogen Production produces hydrogen which is 
intermediate in cost and purity between that produced 
by the catalytic and electrolytic processes. It can be 
operated efficiently in small units with water-gas of 
normal quality. The plant involved is similar to a 
water-gas plant, and the operations of manufacture 
and purification resemble those used in an ordinary 
gasworks. 

The early steam-iron plants were of the Lane type, 
in which the iron ore was contained in externally heated 





iron retorts. These have been superseded by the 
internally-heated type of plant shown diagrammatically _ 
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in Fig. 3. The generator in the latter type of plant is a 
brick-lined steel vessel with the ore resting on a layer 
of broken brick. The latter acts as a preheater for the 
reducing gas. The recuperator may be mounted on 
top of the generator, or alongside, as shown in Fig. 3. 
A third possibility is to place it in the centre of the 
generator, with the ore occupying the annular space 
between the wall of the recuperator and the brick- 
lined shell. In every instance it consists of a eylin- 
drical vessel filled with chequer bricks. The gene- 
rators take a charge of 6 tons to 10 tons of ore, 
according to type, and give an output of over 1,000 
eub. ft. of hydrogen per hour per ton of ore. Under 
favourable conditions, the ratio of water-gas to 
hydrogen is 1-4, and the steam consumption is 150 Ib. 
per 1,000 cub. ft. of hydrogen. The composition of 
the water-gas is here assumed to include 90 per cent. 
of carbon monoxide and hydrogen. The iron ore used 
is a calcined Staffordshire Blackband, which combines 
high porosity with resistance to the disintegrating 
effects of alternate oxidation and reduction. 

The composition of the iron ore is Fe,O,, and the 
temperature in the generator is maintained at about 
950 deg. C. A high temperature favours the reducing 
reaction, but a practical limit is set by the tendency of 
the ore to fuse at temperatures above 1,100 deg. C. The 








water gas used in the process is stored in a relief holder, 
from which it is passed either directly to the plant, 
or after being purified of hydrogen sulphide by. iron 
oxide. Electrically-driven blowers, of Keith Blackman 
manufacture, for supplying water gas and air to 
several steam-iron plants are shown in Fig. 4, on page 
30. A view of the generators, as seen from the 
operating floor, is given in Fig. 5, but only the tops 
are visible at this level. The recuperators are mounted 
centrally over the generators, and to the right of 
these, at a higher level, are the anti-glare chambers, 
which are necessary to comply with black-out regula- 
tions. The installation shown in Fig. 5 was carried 
out by the Power Gas Corporation, Limited, Stock- 
ton-on-Tees, and it includes a mechanical operator 
for the valves in each plant; these can be seen on 
the right in Fig. 5. Manual control is said to be giving 
satisfaction at other plants. 

During the reducing stage, the ore is reduced to a 
lower oxide, probably FeO, both the carbon monoxide 
and the hydrogen in the water gas taking part in the 
reaction, according to the equations : 

CO + Fe,0, = CO, + 3FeO 

H, + Fe,0, = H,O + 3Fe0. 
There is some further reduction to metallic iron where 
the water-gas first comes into contact with the iron 
ore. The reactions are not. complete, though a high 
temperature helps towards this end, and the equili- 
brium mixture contains CO and H,. As already stated, 
partily spent reducing gas is burned in the recuperator 
to which air is fed by a blower. The above cycle 
provides enough heat to maintain the process. The 
reaction when steam is passing is in accordance with 
the equation : 

H,O + 3FeO = Fe,0, + H,. 
This reaction is not complete either, and it is adversely 
affected by high temperature, so that the outgoing 
hydrogen contains a considerable proportion of unde- 
composed steam. In its passage through the washer- 
cooler, or scrubber, to the relief holder, the crude 
hydrogen is impelled by the displacing action of the 
incoming steam, but pumps are used to pass it on from 
this holder, through the purification system, to the | 
storage holder. The hydrogen is purified by iron | 
oxide for hydrogen sulphide and then by lime for | 
carbon dioxide. 

The compressors for transferring the hydrogen from 
the storage holder into steel cylinders are shown in 
Fig. 7, on page 30. They are of the two-crank vertical 
type, with four stages. The pressures registered in the 
various stages during operation are 50 lb., 200 Ib., 
800 Ib. and 3,200 Ib. per square inch approximately. 
Inter coolers are incorporated in the design of these 
compressors, and the hydrogen is given a final cooling 
by being passed through water-cooled gilled tubes on 
the way to the steel cylinders in the loading bay. The 
compressors, which were made by Messrs. Reavell and 
Company, Limited, Ipswich, are housed in a separate 
room, the drive being taken through stuffing boxes 
in the wall. On the other side of this wall are the 
National gas engines which drive them. Each de- 
velops 100 brake horse-power at 370 r.p.m. and can 
compress 90 cub. ft of free hydrogen per minute. The 

ines are shown in Fig. 6, on page 30. 
"The compressed hydrogen, at 3,000 Ib. per square 
inch, is passed through a valve panel, to one of a 
number of headers. Flexible armoured-rubber hoses 
are used for coupling with the cylinders. Before being 
charged, the paw Bt are inspected internally and 
externally. Internal inspection is carried out by the 
Foster Introscope, a description of which was given in 
ENGINEERING, vol. 131, page 240 (1931); this opera- 
tion is illustrated in Fig. 2. A general view of the 








plant is given in Fig. 1. 
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TWO-STROKE BLOWER-SCAVENGED DIESEL ENGINE. 


a 
MESSRS. W. H. ALLEN, SONS AND COMPANY, LIMITED, BEDFORD. 
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TWO-STROKE BLOWER- 
SCAVENGED DIESEL ENGINE. 


Some particulars have recently been released of a 
heavy-oil engine operating on the two-stroke cycle 
constructed by Messrs. W. H. Allen, Sons and Company, 
Limited, Bedford. They have been manufacturing 
this type of engine for some time, claiming it to be more 
suitable in some respects than their four-stroke engines 
for certain land and marine applications. Known 
as the Alleu Type-T47, it is rated on a 12-hour basis 
at 135 brake horse-power per cylinder at a speed of 
375 r.p.m., and it is constructed with from three to 
eight cylinders, to give powers up to 1,080 brake 
horse-power. The bore of the cylinders is 290 mm., 
and the piston stroke is 470 mm. The b.m.e.p. corre- 
sponding to the 12-hour rating is 75-5 lb. per square 
inch, and the piston speed at 375 r.p.m. is 1,156 ft. 
per minute. For engines with three to six cylinders 
the eylinder block is made as a single casting, but with 
seven and eight cylinders it is formed from two castings 
with a vertical joint in between. Wet cylinder-liners 
are employed in conjunction with separately detachable 
cylinder heads. The flanged top of each liner is pressed 


Fig. 
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down on a copper sealing ring, and a sliding joint i§ 
provided immediately above the air belt by two rubber 
sealing rings, one above the other, with a narrow 
annular space in the cylinder block between them. 
Any water which leaks past the top seal is led away 





from this space through tell-tale vents; the bottom 





seal prevents it from passing by way of the air belt 
into the engine. 

The air belt is an annular space surrounding the liner 
and communicating through ports in the latter with 
the cylinder. .The ports are uncovered by the piston 
in the last few inches of its downward travel. They 
admit air from the scavenge blower at the same time 
that twin exhaust valves of the poppet type are opened 
in the cylinder head. The entering air sweeps upwards, 
and drives the combustion products before it into the 
exhaust system, leaving the cylinder freshly charged 
with clean air, ready for the upward compression- 
stroke. This is the uniflow method of scavenging 
originally employed in Burmeister and Wain engines 
and introduced in this country by Messrs. Harland and 
Wolff, Limited, ,Belfast. The combustion chamber in 
the Allen engine is of toroidal form, the crown of the 
piston being hollowed out to provide most of the 
necessary clearance space. The makers point out that 
the whole periphery of the cylinder liner is available for 
inlet ports and that, due tothe absence of any conflict- 
ing currents of air and exhaust gases, sufficient air 
is passed through the cylinder to provide a surplus 
that is useful in cooling the exhaust valves. The 
latter are operated by a rocker arm, which is forked 
to deal with two valves simultaneously, though actuated 
by a single push-rod. The air blower is of the positive 
displacement Roots type ; it is driven from the flywheel- 
end of the crankshaft by means of a roller chain and 
spur gearing through a resilient coupling. The cam- 
shaft, which is carried in the engine frame, is also 
driven from the flywheel-end of the crankshaft by a 
roller chain and this chain serves to drive the governor 
as well. The lower end of each exhaust-valve push-rod 
is guided by a large-diameter plunger which has a 
roller-follower bearing on the cama. 

The fuel pumps, of which there is one for each cylin- 
der, are actuated directly from the camshaft. They 
are mounted in the engine frame immediately above 
the camshaft, and are connected by short pipes to 
their respective fuel-injection valves, which are centrally 
located in the cylinder heads: A spring-loaded centri- 
fugal governor acts directly on the fuel pumps through 
a control rod. This rod is common to them all, but 
provision is made for adjusting each pump inde- 
pendentiy of the other, so that the loads on the 
individual cylinders can be equalised. Dial thermo- 
meters in the exhaust branches from the cylinders 
provide a ready indication of any irregularities that 
may arise in the distribution of load. The governor 
is claimed to be sufficiently sensitive to hold the engine 
speed within the limits specified in the British Standard 
Specification No. 649-1935. A handwheel on the end 
of the governor casing enables the speed setting of 
the governor to be adjusted while the engine is running. 
The tachometer is conveniently situated below this 
wheel. The other controls consist of two short levers 
situated at the flywheel end of the engine close to the 
governor. The right-hand lever is for the starting air, 
which is admitted when the lever is in its upper 
position, and cut off when the lever is returned to 
its normal or lower position. The left-hand lever 
controls the supply of fuel, and this also has only two 
positions, an upper or “ running ” position and a lower 
“ stop ” position. 

Some of the features that have been mentioned in 
this description are visible in the illustrations. Fig. 1 
is a side view of the six-cylinder engine, with a number 
of inspection covers removed, and Fig. 2 is a back 
view of the same engine. The governor handwheel, 
the two short control levers and the tachometer can 
be seen on. the right in Fig. 1, which clearly shows also 
the fuel pumps and part of the mechanism for operating 
the exhaust valves. Fig. 2 shows the exhaust manifold 
with the dial thermometers in its six branches. It 
shows, also, on the back of the engine, the scavenge- 
air blower, with the inlet-air filter and silencer along- 
side on the right, and the gearcase on the left. On 
the right-hand end of the engine are the lubricating- 
oil and water pumps. Duplex strainers for the lubricat- 
ing oil are mounted in an accessible position below the 
air intake. 

A gear-type pump feeds oil at about 26 lb. per square 
inch to the main crankshaft bearings, camshaft bear- 
ings and other working parts. From the main bear- 
ings the oil passes through the crankshaft to the big- 
end ings. The crankshaft is made from a forging, 
and has a solid-forged half coupling for the flywheel. 
The big-end bearings are white-metal lined drop- 
forgings and are fitted with four high-tensile steel 
bolts. The oil passes up the connecting rod, which is of 
circular section and hollow-bored, to the small end, 
which is fitted with a renewable bush of relatively 
large diameter. Trunk pistons are used, and they are 
liquid-cooled, being cored to permit circulation of the 
lubricating oil that is led up the connecting rod. The 
gudgeon pin is not assembled in the usual way from 
the side of the piston, but is introduced from under- 
neath. Pistons and gudgeon pins are made of cast 
iron, a material of construction which is admissible 





in view of the oil cooling and the very moderate piston 
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speed. The oylinder liners also are made of cast iron 
and are hydraulically tested to a pressure of 1,000 Ib. 
per square inch. e engine is fitted with a sepa- 
rately driven cooling-water pump, which delivers 
water through the oil cooler to the cylinder block 
and thence, by way of external pipe connections, to 
the individual cylinder heads, each of which has its 
own independently adjustable stop-valve and dial- 
thermometer. The engine is started by compressed 
air, which is supplied at 300 lb. per square inch to 
two or three of the cylinders, depending on the size of 
the unit, and on whether the engine is to be barred 
round or to be self-starting. With air on three cylinders 
it will start with the main cranks in any position. 

Fig. 3, on page 27, which gives some test results taken 
at 375 r.p.m., shows how the exhaust temperature and 
the fuel consumption vary with the load, the latter being 
expressed in brake horse-power and on a percentage 
basis. The exhaust gases were almost invisible over 
the entire load range, and they remained so durin 
@ governor test in which the load was alternately cotel 
and removed as suddenly as possible, using a Froude 
brake. The full-load fuel consumption figure of less 
than 0-37 lb. per brake horse-power-hour, compares 
favourably with that for a four-stroke engine or any 
other two-stroke engine of approximately the same 
power. An advantage of any two-stroke engine, when 
it is running on load, is the continuity of the downward 
pressure on the connecting-rod bearings; this elimi- 
nates any knocking tendency that might arise from 
reversal of the load on the bearings, and facilitates 
quiet and smooth i Reversal of load is liable 
to occur, due to piston inertia, when the piston is 
near the top of its stroke, but since everyyup-stroke 
in a two-stroke engine is a compression stroke, and 
every down-stroke is a power stroke, the gas load on 
the piston is normally sufficient to provide an adequate 
cushioning effect. An advantage claimed for this 
particular design of two-stroke engine is its relatively 
small weight and bulk for a given power. It is stated 
to take up less space than a four-stroke engine on 
board ship, when used as a marine auxiliary, or in a 
factory, when used as stand-by power plant. The 
makers also claim that it can be transported for erection 
to remote sites with much less trouble and cost than 
engines of equal power but of earlier design. 





FuEL LUNCHEON CLUB.—The next meeting of members 
of the Fuel Luncheon Club will take place at the Con- 
naught Rooms, Great Queen-street, London, W.C.2, at 
12.40 for 1.10 p.m., on Thursday, January 18. The after- 
luncheon address will be given by Mr. Harold Hobson, 
chairman, Central Electricity Board, and his subject 
will be “ Electricity Supply in War and Peace.” The 
office of the secretary of the Club is at 30, Bramham- 
gardens, London, S.W.5. 





SMALL Worm ReEpDvcING GEARS. ERRATUM.—We 
regret that, by an unfortunate error, the small “ Radi- 
con ” worm-reducing gear recently introduced by Messrs. 
David Brown and Sons (Huddersfield), Limited, Hudders- 
field, was described on page 6, ante, as being made in 
11 sizes, of which six were available from stock. The 
term “ sizes ” should read “ ratios,” otherwise the descrip- 
tion is correct, though it may be mentioned that the gear 
is made in one size only, in which the distance between 
the centres of the input and output shafts is 2} in. 





FEEDER-LINE AIRCRAFT.—Messrs. Miles Aircraft, 
Limited, have received an order from the Ministry of 
Aircraft Production for a number of feeder-line aircraft, 
of their own design, to the requirements of the Brabazon 
Committee. The aircraft, which is to be known for the 
present as the M.60, will be a four-engined, 14-seater 
machine and have a crew of two. It has been designed 
for use in any part of the world, is of all-metal con- 
struction, and can be fitted with a pressure cabin if 
desired. The maximum range on standard tankage will 
be 1,000 miles. 





BRITISH ASSOCIATION.—A conference on “ The Place 
of Science in Industry,” organised by the Division for the 
Social and International Relations of Science of the 
British Association” is being held to-day, Friday, 
January 12, and to-morrow, January 13, at the Royal 
Institution, Albemarle-street, London, W.1. The con- 
ference is to be opened by Sir Richard Gregory, Bt., 
F.RS., President of the Association, and there will be 
four sessions at which the chair will be taken, respectively, 
by Mr. Ernest Bevin, P.C., M.P., Lord McGowan, K.B.E., 
Sir John Greenly, K.C.M.G., and Lord Woolton, P.C., 
C.H. The sessions will open at 10 a.m. and 2.30 p.m., 
on each day. The speakers include Lord Brabazon, P.C., 
Sir Robert Watson-Watt, F.R.S., Professor J. D. Bernal, 
F.R.S., Professor P. M. S. Blackett, F.R.S., Dr. C. 
Sykes, F.R.S., Mr. W. C. Devereux, Sir Lawrence Bragg, 


INSTITUTION ELECTIONS. 


INSTITUTION OF MECHANICAL ENGINEERS. 


Associate to Associate Member. Percy Edgar Wil- 
liams, Heston. 


Graduate to Associate Member—Captain Stanley 
Foster Adcock, R.E.; Alfred Stuart Addison, B.Sc. 
(Durham), Sunderland ; Leslie Frier Aitken, Liverpool ; 
Frederick Allen Bailey, Coventry ; Lieut. Eric Norman 
Baker, R.E.M.E.; Albert William Charles Bedwell, 
ear ; Captain Albert Norman Bland, Lamar g we $ 
Reginald Ernest B: » Wigan ; Geoffrey George But- 
tolph, B.Sc. (Eng,) (Lond.). London ; Joseph Thomas 
Cadwallender, Northwich ; Frederick ll, Man- 
chester; F'lt.-Lieut. Arthur Smith Carr, B.Sc. (Dur- 
ham), R.A.F.V.R.; James Cherry, Coventry ; Joseph 
Kenneth Clark, B.Eng. (Sheff.), Bath ; Colonel Tom 
Leslie Collier O.B.E., R.E.M.E.; Daniel Spencer 
Cooper, B.Sc. (Eng.) (Lond.), Birmingham ; rge 
Stanley Crofts, Sheffield; Keigh Crush, Darlington ; 
Alfred Charles Id, London ; Charles Stanford 
Davidson, B.Sc. ( -) (Lond.), Cardigan; Major 
Thomas Alastair S Davie, B.Sc. (Glas.), R. 
Signals; Captain Datta Laxman Deshpande, M.Sc. 
(Manch.), Trivandrum, India; Frederick Studdert 
Douglas, B.Sc. (Eng.) (Lond.), Billingham ; Captai 
Richard Knight Evans, B.Sc. (Eng.) (Lond.), R.E.M.E. ; 
Squad.-Ldr. Frederick William Everill, B.Sc. (Eng.) 
(Lond.), R.A.F.; Robin Winfrid Castle Floud, Cob- 
ham ; Thomas Ivo Fowle, B.Sc. (Eng.) (Lond.), Aber- 
dare; Lieut. Andrew Sydney Gillitt, R.E.; Thomas 
Scott Glover, Ph.D., B.Sc. (Edin.), Coatbridge ; eee 
Green, Huddersfield ; Clifford Hall, Leeds; Flg.-Off. 
Maurice H J Hammill, B.Sc. (Eng.) (Lond.), 
R.A.F.V.R., -of-War ; Edward James Hardy, 
London ; Major Adam Quixano Henriques, R.E.M.E. ; 
Major Richard Meyrick Hewlett, R.E.M.E.; Gerald 
James Hey, Ascot ; Pilot-Off. Jack Fisher Humphreys, 
R.AF. ; rge Douglas Ingham, Rotherham ; Captain 
James Leonard Barnard Jones, B.Sc. (Eng.) (Lond.), 
R.A.; Wing-Commdr. John Leslie Longden, B.A. 
(Cantab.), R.A.F.V.R. ; Evershed MacDermott, 
TEAME.; Roger Raymond Maddock, B-Eng. (1: poo) 
R.E.M.E. ; ock, B.Eng. (L’pool), 
London; Jo Benjamin Marsh, Malvern; Arthur 
Harold Mills, West Bromwich ; Ernest Milner, Derby ; 
Captain John Herbert William Mitchell, B.Sc. (Eng.) 
(Lond.), R.E.M.E.; Frederick William Albert M v> 
Crayford; John ae — y 2 David 
Neilson, Dumfries ; . Wilfred Ernest Organ, Birming- 
ham ; Payne, B.Eng. (Sheff.), Widnes ; Major 
John Giles Pinder, R.E.M.E.; Captain Stuart 
Purcell. ‘B.Se.Tech. (Manch:), R.E.M.E. ; er 
Reid, Glasgow ; Captain James Harvey Roll, R.E.M.E.; 
John Simms, Oxford ; Cecil Montague Smith, Washing- 
ton ; Lieut. Rowland Kilner Smith, R.E.M.E. ; Stanley 
George Jesse Smith, London; William Leonard 
Spencer, Karachi; Gordon Cumming Stainton, Bir- 
mingham; Ernest George Sterland, B.Sc. (Eng.) 
(Lond.), Rugby ; Joseph Arthur Thompson, ing- 
ton Spa; Michael Joseph Vincent White, Dublin ; 
Lieut. Arthur Widdas, R.E.M.E.; Ling-Shih Yang, 
London. 

Student to Associate Member.—Michael Zerubbabel 
Rivlin, Leeds ; Walter Hanson Whiteland, Ealing. 
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India House, Aldwych, W.C.2. [Price 6 annas, or 7d.] 

Ministry of Works. Post-War Building Studies. No. 12. 
The Lighting of Buildings. By the Lighting Committee 
of the Building Research Board of the Department 
of Scientific and Industrial Research. London: H.M. 
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F.R.S., and Sir Harold Hartley, F.R.S. 


PERSONAL. 


LiEvT.-CoL. Sm PHmip WiGHAM RICHARDSON, Bt., 
has been elected chairman of Messrs. Swan, Hunter, and 
Wigham Richardson, Limited, in succession to the late 
Simm CHARLES SWAN. 


Sm FRANCIS CARNEGIE, O.B.E., M.Inst.C.F.. 
M.I.Mech.E., has retired after 40 years’ service in the 
Royal Ordnance Factories. For the last 18 years of this 
period he has occupied the position of Chief Superin- 
tendent. I 

Dr. D. R. Pys, C.B., M.A., M.I.Mech.E., F.R.Ae.S., 
F.R.S., has been elected a ber of Council of the 
Royal Society. 


Viscount FaLmMoursH, M.I.Mech.E., has been elected 
an honorary Fellow of the Imperial College of Science 
and Technology, London. 


Proressor G. M. BENNETT, M.A., Sc.D., F.1.C., who 
has been University Professor of Chemistry, King’s 
College, London, since 1938, has been appointed Govern- 
ment Chemist in succession to the late Str JOHN Fox, 
C.B., O.B.E., D.Se., F.L.C., F.R.S. Professor Bennett 
will take up his new appointment at the end of the 
academic year in the late summer. Meanwhile, Dr. A. G. 
Francis, O.B.E., F.1.C., the present Deputy Govern- 
ment Chemist, will act as head of the department. 


Tue Rr. Hon. A. V. ALEXANDER, ©.H., M.P., First 
Lord of the Admiralty, has been elected an honorary 
member of the Institute of Marine Engineers. 


Str FREDERICK W. OGILvir, M.A., LL.D., F.RS.E., a 
former Director-General of the British Broadcasting 
Corporation, has been elected Principal of Jesus College. 
Oxford. 

Mr. A, M. Brnnik, M.A., M.I.Mech.E., A.M.Inst.0.E.., 
has been elected a Fellow of Trinity College, Cambridge 


Mr. A. T. Hotman, M.I.Mech.E., has been nominated 
to represent the Institution of Mechanical Engineers on 
the Council of the Cornish Engines Preservation Society. 


Mr. J. Smrrn, for some years chief engineer of Messrs. 
Edwin Danks and Company (Oldbury), Limited, Bir- 
mingham, has been appointed managing director of the 
company. Mr. W. F. JoHNsTON has succeeded Mr. Smith 
as chief engineer. 

Mr. W. L. MorGan has been elected chairman of the 
Western Centre of the Institution of Automobile Engi- 
neers in succession to Mr. W. H. Lewss. Mr. T. G. 
Pruett has succeeded Mr. J. H. Boakes as honorary 
secretary. 

Masor S. D. Carson, manager of the Thureroft coke- 
oven plant of The United Steel Com i Limited, at 
Rotherham, for the past 13 years, has been appointed 
to a similar position on the staff of Messrs. Dorman, Long 
and Company, Limited, Middlesbrough. 

Mr. F. OC. FuKE, A.M.I.E.E., has been elected to the 
board of the General Accessories Company, Limited, and 
has relinquished the position of general manager of 
British Mechanical Productions, Limited. He will 
continue, however, to act as this company’s chief elec- 
trical engineer. Both firms are members of the Philco 
group of companies. Mr. Fuke’s headquarters remain at 
1, Church-road, Leatherhead, Surrey. 

Proressor F. T. Mavis, hitherto head of the Depart- 
ment of Civil Engineering of Pennsylvania State College, 
U.S.A., has been appointed Professor of Civil Engineering 
and head of the Department of Civil Engineering, 
Carnegie Institute of Technology, Pittsburgh, Penn- 
sylvania. 

Mr. P. W. FARLEY and Mr. A. G. PooLe have been 
appointed managing directors of the Ragusa Asphalte 
Paving Company, Limited. They will act jointly with 
Mr. S. D. CLEMENTS. 

The Board of Trade announce that Mr. E. C. ADAMS 
has been appointed to act as head of the Export Credits 
Guarantee Department in view of SmR FRANK NIXON’s 
preoccupations as a joint managing director of the United 
Kingdom Commercial Corporation. Sir Frank, however, 
will continue as a member of the Advisory Council. 











CONTROL OF IRON AND STEEL.—The Minister of Supply 
has now issued the Control of Iron and Steel (No. 37) 
Order, 1944 (S.R. & O. 1944, No. 1440). The Order 
permits any person to acquire, without licence and in 
any quantity, used barbed wire, wire road-reinforcement 
fabric mesh, and wire staples. The Order also alters 
some of the maximum prices for iron and steel products. 
Thus, the prices for ferro-tungsten, electrically-melted 
steels, shell-steel discards, high-speed steel and certain 
alloy steels are reduced, and the maximum prices for 
other alloy steels and for medium plates, springs, steel 
castings and wrought-iron tubes and fittings are increased. 
Maximum prices are fixed, for the first time, for high- 
speed steel drill rods, crank axles and parts, and cold- 
drawn Admiralty boiler tubes. Copies of the Order 
may be obtained from H.M. Stationery Office, York 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


The Loch Sloy Inquiry.—Mr. John Cameron, K.C., the 
Commissioner appointed to conduct the public inquiry 
into the North of Scotland Hydro-Electric Board’s 
Loch Sloy project, concluded his hearing of arguments 
for and against the scheme on January 4, and announced 
that he would submit his report on the evidence to the 
Secretary of State for Scotland at any early date. The 
principal objection to the scheme came from the County 
Council of Dumbarton, who contended that the expected 
future needs of the county would require all the Loch 
Sloy water, and that these needs could not be met so 
economically from alternative sources. The general 
impression, after the conclusion of the inquiry, was that 
the representatives of the Hydro-Electric Board had pre- 
sented their case with conspicuous ability, and that the 
Board might have encountered less opposition if they had 
taken the public into their confidence more fully, and at 
an earlier stage. The unfolding of their further plans is 
awaited with interest. 





Scottish Shipbuilding.—Some concern is being felt 
among Clydeside shipyard operatives regarding the future 
prospects for the full employment of the large numbers 
now engaged in the industry. It is recognised that, even 
if the Clyde secures a much greater proportion of world 
shipbuilding orders after the war than before it, many 
now working in the building yards and repair shops will 
probably have to transfer elsewhere. Such difficulties 
will be enhanced, of course, if British shipowners should 
be induced by post-war ciroumstances to place any of 
their t t orders abroad, as some found 
themselves obliged to do after the last war in order to 
realise their financial assets in other countries in face of 
limitations on the transfer of credits. 








NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

The Welsh Coal Trade.—One factor that has contributed 
largely to the decline that has taken place in the output 
of coal from the South Wales collieries has been stressed 
in the past week. Mr. H. J. Finch, of the South Wales 
Miners’ Federation, in an address in the district has drawn 
attention to the extent to which industrial disease and 

ident have affected working. He pointed out that, 
at the moment, some 3,000 miners who suspected that 
they had pneumoconiosis were waiting to be examined 
by the medical board. It was essential, if the industry 
were to be saved this wastage, that the men should be 
examined at intervalsand,if necessary,that health centres 
should be set up at which the men would be helped to 
recover. The number of eye accidents in the industry 
involving more than three days’ absence was about 
7,000 a year; nearly half the number caused absence for 
more than a fortnight. Business has been difficult to 
negotiate on the Welsh steam-coal market throughout 
the past week, in spite of a briskly maintained demand. 
Collieries were engaged to almost their full present 
capacities in executing orders already in hand from the 
high-priority users, and, as a result, ordinary industrial 
and domestic consumers had to be content with whatever 
quantities of the lowest grades salesmen could make 
available. As a rule order books are sufficiently well 
filied with priority business to ensure the continuation 
of the present position for some months. Export busi- 
ness was severely checked by the shortage of supplies, 
and practically the only deliveries made abroad were 
those for the Forces and essential users in the Mediter- 
ranean zones and France. Order books for the large 
sorts were well filled forward and the tone was firm. 
Sized and bituminous smalls were active and strong, and 
the best dry steams were in sustained demand. Some 
of the inferior qualities, however, were obtainable. 


Swansea Steel-Sheet Industry.—The report issued by 
the Incorporated Swansea Exchange states that, last 
week, there was little, if any, change in the condition of 
the tin-plate market. Home consumers continued to 
place their requirements for the first quarter of the present 
year and makers’ order books are being rapidly filled. 
Very little business was transacted in the export market 
and only a few small quantities were sold. The demand 
for steel sheets was maintained and, as makers are 
heavily committed, they were unable to accept further 
orders for early delivery. - The iron and steel scrap 
market continued quiet and as most users were well 
supplied, no substantial quantities were disposed of. 
The prices of tin-plates, uncoated plates, galvanised steel 
sheets, and other iron and steel products and non-ferrous 
metals remained unchanged. 








JUBILEE OF DENNIS BROTHERS, LIMITED.—The firm 
of Dennis Brothers, Limited, Guildford, was founded in 
1895, so that the present year marks the completion of 
50 years work in the produetion of commercial motor 
vehicles, fire engines, etc. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—The majority of steel and engineering 
works which had a four-days break at Christmas worked 
through the New Year period, but in those cases where 
there was a two-days break at Christmas there was a 
two-days holiday at the New Year. Not all the steel- 
melting furnaces are in production again, as it was 
necessary to rebuild many of them which had been in 
continuous operation since the August holiday, and they 
will not be ready for melting until later in the month. 
Generally, there was a fairly good return to duty following 
the official holidays, absenteeism being no worse than 
usual at holiday periods. There is a bigger demand for 
stainless and carbon steels, which are now obtainable in 
unrestricted quantities by cutlery and tool manufac- 
turers, who intend to take full advantage of the removal 
of the embargo upon exports of cutlery and certain types 
of tools to the majority of the overseas markets. It 
will still be necessary to apply for export licences for the 
shipment of cutlery and tools to 41 countries, including 
Russia. Sheffield manufacturers have been strongly 
urging for some months the necessity for loosening the 
export regulations. 


South Yorkshire Coal Trades.—Supplies of coal are 
extremely short because miners, not content with extend- 
ing considerably their sanctioned Christmas holiday, 
took a good deal of time off at the New Year, so that some 
pits had to postpone their re-opening. The demand has 
increased with the colder weather, and in the case of 
house coal it has not been possible to make the full 
sanctioned deliveries. Industrial] coal is also in greater 
demand. The call for coking coal is very strong, and the 
full make of coke is quickly absorbed for industria] use 
and the domestic market. Sufficient coke is not obtain- 
able for householders’ use and central-heating. Wintry 
weather has impeded working at the opencast sites, and 
reduced the available supply of outcrop coal. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Market conditions show little 
change. The recognised values of one or two commodities 
have been reduced and the price schedules of a few other 
classes of material have been raised, but quotations 
generally are steady. Fairly good orders have been 
released and an acceleration in the manufacture of 
Products needed for the output of war material is 
promised. The demand for shipbuilding requisites is 
heavy, as is also that for railway and colliery require- 
ments; sheets are in demand for military and other 
purposes. Native raw material is in ample supply, but 
larger imports of high-grade iron ore would be acceptable. 


Foundry and Basic Iron.—The moderate supply of 
ordinary foundry pig iron is barely sufficient for current 
requirements and the prospect of an expansion in the 
demand is somewhat disconcerting. The output of 
Cleveland qualities is intermittent and light deliveries 
of brands from other producing areas are unlikely to 
increase. Basic-iron production is adequate for the 
requirements of local consuming plants, but none is 
available for use elsewhere. 


Hematite, Low-Phosphorus and Refined Iron.—The 
situation in the hematite branch of trade shows little, if 
any, improvement. The supply is still less than the 
demand, and there is little likelihood of an increase in 
the make, but the careful allocation of the tonnage 
available enables regular deliveries to be made for 
essential needs. Low- and med hosphorus grades 
of iron are in satisfactory supply, ‘but the expected 
increase in requirements seems likely to strain the 
production capacity. The make of refined iron is well 
taken up. 

Manufactured Iron and Steel.—Semi-finished iron is 
readily obtainable for users’ moderate requirements. 
Some finished-iron plants are actively engaged, but 
others are slack. The demand for steel semies is less 
intense than has been the case recently, but large quan- 
tities are still required to enable the re-rollers to maintain 
the output of the mills at a sufficiently high level to 
meet running contracts. The larger demand for special 
steels is being met satisfactorily. Large orders have 
been placed for sheets, and bookings for light and medium 
plates are substantial. Mills producing heavy Plates, 
however, could deal with rather more work than they 
have in hand. Specifications for light sections are not 
distributed quite so freely as formerly and makers of 
heavy joists can still guarantee the early delivery of 
orders. The demand for rails, chairs and other railway 
material is still heavy, as is also that for pit props and 
colliery roofings. 

Scrap.—Large parcels of good heavy iron and steel 
scrap are passing into use, but nearly all other categories 
are slow of sale. 








NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, January 13, 2.15 p.m., 2, Savoy-hill, W.C.2. 
“ Theatre Lighting Problems,” by Mr. L. G. Applebee. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—Saturday. 
January ,13, 2.30 p.m., St. Bride Institute, Fleet-street, 
E.C.4. “ Water Treatments,” by Mr. P. 8S. Powell. 

NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, January 13, 2.30 
p.m., Neville Hall, Newcastle-upon-Tyne. ‘‘ Mine Venti- 
lation and Fan Types,” by Mr. D. MacFarlane. “‘ Two- 
Stage Air-Cooled Inbye-Compressor,” by Lt.-Col. H. E. B. 
Daniell and Mr. L. H. Forster. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Bristol Branch : 
Saturday, January 13, 3 p.m.{ Grand Hotel, Bristol. 
“ Bronze Castings,” by Mr. E. J. L. Howard. Scottish 
Branch: Saturday, January 13, 3 p.m., Royal Technical 
College, Glasgow. ‘‘ Foundry Production of Grey Iron,” 
by Mr. R. R. Taylor. W.R. of Yorkshire Branch: Satur- 
day, January 13, 6.30 p.m., Technical College, Bradford. 
“ Centrifugal Casting Process,” by Dr. J. E. Hurst. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Branch: Sunday, January 14, 3 p.m., 12, 
Hobart-place, S.W.1. Discussion opened by Mr. G. 
Bradshaw. Scottish Centre: Monday, January 15,7 p.m., 
39, Elmbank-crescent, Glasgow. ‘‘ Breakdowns in P.S.V. 
Operation,” by Mr. W. M. Hall. Coventry Graduates’ 
Branch: Tuesday, January 16,7 p.m., Technical College, 
Coventry. ‘‘ Automobile Inspection,” by Mr. D. C. 
Neaves. Leeds Centres Wednesday, January 17, 6.30 
p.m., University, Leeds. ‘“ History and Conjecture,” by 
Mr. J. Shearman. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch: Monday, January 15, 6 p.m., Neville 
Hall, Newcastle-upon-Tyne. Annual Meeting. ‘“‘ Surface 
Finish,” by Mr. E. W. Greensmith. Yorkshire Branch : 
Monday, January 15, 6.30 p.m., Midland Hotel, Bradford. 
“ Textile Dyeing and Finishing Machinery,” by Mr. K. 8. 
Laurie. Midland Branch: Thursday, January 18, 5 p.m., 
James Watt Institute, Birmingham. Annual Meeting. 
“Engineering and Social Advancement,” by Mr. E. 
Reeve. Institution: Friday, January 19, 5.30 p.m., 
Storey’s-gate,S.W.1. Discussion on “ The Engineer and 
the Nation’s Money,” to be opened by Mr. A. R. Vickers. 

INSTITUTION OF ELECTRICAL ENGINEERS.—London 
Students’ Section : Monday, January 15, 7 p.m., Victoria- 
embankment, W.C.2. “Insulating Varnishes,” by Mr. 
W. P. Walters. Radio Section: Tuesday, January 16. 
5.30 p.m., Victoria-embankment, W.C.2. ‘“‘ Frequency 
Allocation for Long-Distance Communication,” by Dr. 
R. L. Smith-Rose. North Midland Centre: Tuesday. 
January 16, 6 p.m., Great Northern Hotel, Leeds. “ Post- 
War Building Studies. No. 11, Electrical Installations.” 
North-Western Centre: Tuesday, January 16, 6 p.m.. 
Engineers’ Club, Manchester. ‘“‘ High-Voltage Circuit- 
Breakers,”’ by Messrs. H. E. Cox and T. W. Wilcox. 
Ordinary Meeting : Thursday, January 18, 5.30 p.m.. 

ictori kment, W.C.2. “Second Report on 
Education and Training for Engineers.” Measurements 
Section: Friday, January 19, 5.30 p.m., Victoria-embank- 
ment, W.C.2. “The Fixing of Confidence Limits to 
Measurements,” by Mr. H. J. Josephs. 

Royal Socrery oF Arts.—Tuesday, January 16, 1.45 
p.m., John Adam-street, W.C.2. “ Australia’s Industrial 
Development,” by Mr. G. B. Gresford. Wednesday, Janu- 
ary 17,1.45p.m., “Designin Transport,” by Mr.C. Barman. 

INSTITUTION OF CHEMICAL ENGINEERS and CHEMICAL 
ENGINEERING GROUP.—Tuesday, January 16, 2.30 p.m.., 
Geological Society, Burlington House, W.1. ‘‘ Cleaning 
of Producer Gas,” by Mr. G. Dougill. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, Janu- 
ary 16, 5.30 p.m., Great George-street, S.W.1. ‘‘ Railway 
Signalling,” by Mr. F. H. D. Page. S. Wales and Mon- 
mouth Association: Tuesday, January 16, 6 p.m., Engi- 
neers’ Institute, Park-place, Cardiff. ‘‘ Calculations for 
Main Drainage Extensions,” by Mr. E. C. Roberts. 

INSTITUTE OF FUEL.—Midland Section: Wednesday. 
January 17, 2.30 p.m., James Watt Institute, Birming- 
ham. ‘“ Refractory Materials and Fuel Economy,” by 
Mr. A. T. Green. Scottish Section: Friday, January 19, 
5.45 p.m., Royal Technical College, Glasgow. ‘‘ The New 
Era in Combustion,” by Professor D. T. A. Townend. 

NEWCOMEN Socrety.—Wednesday, January 17, 2.30 
p.m., a, Upper Belgrave-street, S.W.1. ‘“‘ William 
Edwards, Bridge Builder (1719-89),” by Mr. E. J. Wil- 
liams. ‘“* Pont-y-ty-Prydd, the Technical Significance of 
a Remarkable Bridge,” by Mr. S. B. Hamilton. 

IRON AND STEEL INSTITUTE.—Thursday, January 18. 
7 p.m., Technical College, Broadway, Dudley. “‘ Austem- 
pering and Isothermal] Transformation of Steels,” by 
Professor F. C. Thompson and Dr. L. R. Stanton. 

JuNIOR INSTITUTION OF ENGINEERS.—Friday, Janu- 
ary 19, 6.30 p.m., 39, Victoria-street, S.W.1. ‘‘ Repair 
of Bridges on the Southern Railway,” by Mr. A. Dean. 
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The Committee suggest a reduction in the number 
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Design of Spray Nozzles (Illws.) ........ tos Bae a 2] | upon a wider field of vacancies and offer to employers 


35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPLE Bak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


*“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies .............. £3 3 0 
Thick paper copies................ £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the 

art paper wrapper, on the inside black and white pages 
and in the buff art Paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headi of “Appointments Open,” “Situations 
Wanted,” ‘‘ Tenders,” etc., is 6s. for the first four lines 
or under and Is. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under ‘‘ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


““Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two veara. 
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‘* HIGHER APPOINTMENTS ”’ 
AFTER THE WAR. 


In the great task of reconditioning the industry of 
this country to meet the needs of peace, much will 
depend, as it has always done, upon the holders 
of what the Ministry of Labour and National 
Service have described categorically as the “ higher 
appointments—that is, posts which call for ad- 
ministrative, supervisory, managerial, professional 
or technical qualifications or capacity.” Theirs is 
the duty of implementing the decisions reached by 
their directors on matters of policy ; of translating 
into concrete facts the visions of the various grades 
of industrial planners, professional and amateur ; 
of devising means of conducting business with due 
regard to inexorable economics in spite of all the 
difficulties, natural and artificial, which are certain 
to beset the road back to a state of commercial 
stability ; and, peradventure, to pull the chestnuts 
out of the fire if, by some miscalculation or mis- 
fortune, such salvage should prove to be necessary. 
The main point is that they are essential and must 
be fitted into their places as quickly and accurately 
as possible so that the wheels may be set turning 
with the minimum of delay and kept turning with 
the maximum of efficiency. 

The recognition of this fundamental need was the 
main motif inspiring the labours of the Committee, 
under the chairmanship of Lord Hankey, which 
was set up in March, 1943, to consider the arrange- 
ments to be made “to facilitate the employment 
after the end of hostilities, of men and women 
qualified to undertake responsible work in the pro- 
fessions or elsewhere.” Their report* to Mr. Ernest 
Bevin, the Minister of Labour and National Service, 
has now been issued. It consists principally of 
proposals for the reorganisation of the existing 
Appointments Department and for co-operation 
between that department and other organisations 
and institutions at home and abroad. The basis of 
the Committee’s investigation is the premise that, 
‘in the new world likely to follow this war, it will 
be a matter of urgent public need to avoid any 
waste of trained ability,” to which no exception 
could be taken ; and their broad conclusion is that 
“‘a nation-wide State-provided agency for employ- 
ment in the field of higher appointments ”’ is essen- 
tial and that it should be based on the existing 
Appointments Department—which is, perhaps, a 
rather more debatable thesis. 





a bigger choice of candidates. The Ministry observe, 


24|/in a subsequent memorandum, that the number 


of offices is being reduced from 31 to 13, situated 
in London, Reading, Bristol, Cambridge, Birming- 
ham, Nottingham, Manchester, Liverpool, Leeds, 
Newcastle-on-Tyne, Edinburgh, Glasgow and Car- 
diff; and that, as eleven of these centres are 
already regional headquarters of the Ministry, the 
Committee’s further recommendation, that the 
appointments offices should form part of the regional 
organisation, of the Ministry, is also met. The 
Committee express the opinion that vacancies likely 
to be filled by engineers with full professional 
qualifications, and applicants likely to be acceptable 
for such vacancies, should be dealt with centrally, 
as also should vacancies for scientists—for example, 
physicists and biologists; on which the Ministry 
comment that “this is current procedure and will 
be maintained.” 

Of a somewhat different character are the sugges- 
tions that the Appointments Department should be 
equipped, particularly in the resettlement period, 
to give advice upon the choice of a career and upon 
training for it; and that they should receive 
applications for grants under the Further Education 
and Training Scheme, and prepare the cases for 
consideration by the appropriate panel. In reply 
to these, the Ministry state that a Careers Research 
Section has been established, and has collected 
information about professions, etc., in collaboration 
with the professional associations, educational 
bodies, and Government departments; and that 
another committee, under Lord Hankey’s chairman- 
ship, has taken evidence about prospects in different 
careers. The results of these inquiries are to be 
published in “a comprehensive handbook ” and in 
a series of booklets devoted to individual careers. 
The suggestion that appointments offices should 
receive applications for training grants is being 
carried out. The Ministry are arranging, also, to 
give effect to an additional recommendation, that 
information about trends of employment, and 
“* particulars regarding various occupations,” should 
be made available to the public. 

The Committee emphasise that) the interest of 
all persons and organisations able to help in the 
work of the Appointments Offices must be enlisted 
(which, the Ministry state, is being done) and recom- 
ment that there should be National Standing 
Advisory Committees representing the principal 
professions and occupations. On the latter point, 
it is stated that the advisory committees on archi- 
tecture and public utilities, chemistry, civil, electrical 
and mechanical engineering, and scientific research, 
which were set up to advise the Central (Technieal 
and Scientific) Register, have agreed to continue to 
advise the department on matters affecting those 
professional appointments which are still to be 
dealt with nationally ; and that Sir Frank Lindley, 
C.B., lately the Comptroller-General of the Patent 
Office, and Dr. W. Wardlaw, professor of physical 
chemistry at the University of London, have been 
appointed scientific advisers to the department. 

It is desirable, in the opinion of the Committee, 
that young graduates should register with the 
appointments offices as well as with university 
appointments boards, so that employers may make 
full use of persons having university training, and 
the opportunities for the employment of graduates 
may be widened ; with which the Ministry agree. 
They recommend (according to the memorandum 
quoted above) that ‘‘ co-operation with other job- 
finding organisations should be as close as is con- 
sistent with the performance of the department’s 
functions in the most efficient manner” ; a curious 
suggestion, in that it implies that the closest possi- 
ble co-operation—which would seem to be the ideal 
—may not be consistent with the most efficient 
functioning of the department. The official reply 
to this is more encouraging than some of the other 
comments: ‘It is not intended that the new 
organisation should have a monopoly of the work 
of filling higher appointments.” 

There are other recommendations—that the ser- 
vices offered by the department should be well 
advertised to the public and to members of the 
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Forces, that relations with employers should be 
developed, that special steps should be taken to 
provide advice and assistance regarding overseas 
employment, etc., etc.—but the foregoing are those 
most likely to concern the majority of actual and 
potential holders of “‘ higher appointments ” in the 
British engineering industry and profession. The 
Committee emphasise that the mere provision of an 
employment agency is not enough ; they regard the 
“placing” work of the department as the focal 
point of a service of information, advice and help, 
with special regard to the resettlement needs of 
the Forces and give it as their opinion that “the 
task is one which can only be done at all if it is 
done supremely well.” With that opinion there is 
not likely to be any serious disagreement. If not 
self-evident already, its correctness would be clearly 
indicated by some of the deficiencies in the existing 
organisation, which have not tended to engender any 
great enthusiasm for centralisation of this kind as a 
peace-time permanency. 

If the normal pre-war media for effecting intro- 
ductions between employers and employees can be 
restored to their normal efficiency—and there is 
no obvious reason why they should not be so re- 
stored—it would seem that there would be little 
reason for the continuance of a central organisation. 
There is, no doubt, a strong case for it as an imme- 
diate post-war measure for the purpose of expediting 
the return of Forces personnel to civilian employ- 
ment ; but this was not the sole motive underlying 
the appointment of the Committee. As they state 
in their report: ‘‘ The Minister’s opening address 
left us in no doubt that we are concerned with the 
setting up of a permanent State service ”—though, 
admittedly, one which would act “in co-operation 
with other agencies.” Mr. Bevin, in a letter to 
the secretary of the Association of British Chambers 
of Commerce, reprinted as an appendix to the 
report, expressly disclaims any intention to enforce 
the mediation of the Appointments Department in 
the making of staff appointments; firms would 
still be at liberty “‘to acquire their own staff in 
their own way, ¢.g., by advertising.” If, however, 
the Appointments Department is to function effi- 
ciently under normal peace-time conditions, it 
must have a large and extremely knowledgeable 
staff of its own; and, if the existing agencies, 
reinforced by such new or modernised organisations 
as the Professional Engineers’ Appointments Bureau, 
proposed to be operated jointly in conjunction with 
the Institutions of Civil, Mechanical and Electrical 
Engineers, are successful in filling a majority of the 
available vacancies—as they should be able to do— 
the Appointments Department cannot be expected 
to function at maximum efficiency, and the tempta- 
tion to strengthen its hand, rather than to dis- 
continue it as being redundant, may well be more 
than some future Minister of Labour can resist. 

Professional appointments depend much more on 
personal knowledge of the applicant and of the job 
than do engagements of manual workers and clerical 
staffs, and it is hardly feasible for the staff of any 
Government agency to acquire such knowledge and 
to keep it constantly up to date, over the wide range 
of occupations and personalities comprised in such 
general terms as, for instance, “‘ mechanical engin- 
eering” and “ mechanical engineer,” to go no 
farther than this one section of the activities to be 
covered. The permanent staffs of professional 
societies do possess that knowledge of a surprisingly 
large proportion of their individual members, and 
of the occupations in which those members are 
or have been engaged, as anyone will admit who 
has had occasion to consult them on such matters ; 
but because it is a personal and often a confidential 
knowledge, its value must inevitably be ;weakened 
if attempts are made to subject it to official control 
and direction. Co-operation between such private 
agencies and the Appointments Department is a 
laudable aim, but any suggestion that the private 
organisations should be in any way subservient to 
the Government agency—for example, by insistence 
that an appointment made privately must be 
reported to the Department—ought, in our opinion, 
to be resisted strongly. There may be no such 
intention at the moment, but a deed may be ill in 
its ultimate effects even though the motive which 
inspired it is unexceptionable. 





THE ORGANISATION OF 
MAINTENANCE SERVICES. 


ALL maintenance engineers are probably aware 
of the truth of the proverb, “‘ A stitch in time saves 
nine,”’ or of its modern equivalent which has been 
used by the Directorate of Industrial Electrical 
Equipment that “minor repairs prevent major 
breakdowns.” A realisation in general terms of the 
correctness of these statements does not, however, 
provide a guide to practical procedure. If they 
are interpreted too literally, maintenance may be 
found to be costing more than it is worth. The 
matter is one of economic choice. It would be 
possible to operate a service which aimed at keeping 
all equipment in a condition as good as new, but the 
labour charges, and the expenditure on spare parts, 
would probably be so high that the system would 
cost more than it saved in eliminating loss of pro- 
duction. The standard of maintenance economically 
justified will vary so greatly with the type of manu- 
facture with which it is associated that it would be 
impossible to lay down any desirable standard even 
if such a thing were possible in connection with an 
activity involving so many unknowns. 

The cost of maintenance includes the wages of 
the labour employed ; the cost of replacement parts 
or consumable material ; interest on spares carried ; 
charges on capital expenditure incurred on main- 
tenance organisation ; and administrative charges. 
The cost of breakdowns and stoppages includes 
repair charges; loss of production; waste of 
power; wages of idle operatives ; loss of profit on 
product not made; loss of goodwill through 
delayed production; and injury to personnel. Ina 
paper entitled “The Organisation of Industrial 
Electrical Maintenance ” read before the Institution 
of Electrical Engineers on December 14, 1944, Mr. 
J.C. B. Nicol suggested that for optimum mainten- 
ance the sum of these two charges, multiplied by 
the frequency of stoppage should be a minimum. 
The magnitude of the frequency factor will be 
affected by margins of design ; the effects of per- 
formance of work ; situation conditions ; treatment 
by users; and attention by maintenance staff. 
Mr. Nicol did not attempt to give a numerical 
example of the application of this formula and it 
is doubtful if it lends itself to precise arithmetical 
application, but its general implication may be 
accepted. The amount which it is permissible to 
spend on maintenance service will vary with the 
type of manufacture involved. To prevent inter- 
ruption of a costly industrial process, which might 
involve serious loss of output, or the spoiling of 
material in process of manufacture, extensive spare 
equipment may be installed. A provision of this 
kind is, in effect, an aspect of maintenance. On the 
other hand, there would be no justification for 
installing, or carrying, spare equipment for every 
machine engaged if the temporary falling out of 
one or two would have no important effect. 

As will be clear from the title of his paper, Mr. 
Nicol was concerned with the question of the main- 
tenance of factory electrical equipment. He sug- 
gested that, quite apart from the abnormal con- 
ditions now ruling, such service is very frequently 
not conducted at the level which is desirable. 
Compared with the standard achieved by electricity- 
supply authorities, industrial electrical maintenance 
is “ sadly lacking ” and “ production losses caused 
by failure of industrial equipment far exceed the 
losses attributable to failures of electricity supply.” 
This statement is not necessarily a reflection on 
factory managements. A public supply system is 
more important than that of an individual works, 
as interruption in continuity of supply may shut 
down a hundred or more factories, whereas the 
effect of consumers individual failures is confined 
to themselves. Furthermore, in carrying out the 
operation of maintaining its equipment in first- 
class order, a supply organisation is directly con- 
cerned with its primary business, while electricity 
distribution and utilisation, although important, are 
not the first interest of a manufacturing concern. 

All this is not to say that every effort should not 
be made to eliminate electrical failures in factories, 
and Mr. Nicol’s paper was mainly concerned with 
the desirable constitution and duties of a mainten- 





ance department. It laid it down at the outset, 
that such a department should “‘ control the sugges- 
tion, design and installation of all improvements 
related to the electrical plant, as well as the specifica - 
tion and installation of new electrical equipment for 
extensions or alterations.” It was added that 
although it might not be practicable to maintain a 
sufficient maintenance staff for carrying out exten- 
sions or alterations, the responsibility for such work 
should rest with the manager of the maintenance 
department. It is clear that.this proposal envisages 
something very different from the constitution of 
a department the main duty of which is to keep 
motors running and circuit breakers operating. In 
many industries, electrical features form vital parts 
of production machines and if those parts are to be 
specified and designed under the supervision of the 
maintenance engineer it is clear that officials’ duties 
are inadequately defined by the term “ mainten- 
ance” and it would be better to call him the 
works electrical engineer. 

Whatever the individual responsible for the whole 
of the electrical equipment is called, one of his 
important duties is to keep production plant in 
operation and it is with the organisation of a system 
to that end that Mr. Nicol was mainly concerned. 
He laid considerable stress on the keeping of 
adequate records of the performance of items of 
plant. As every piece of equipment has certain 
intrinsic features and performs some function ; 
these features and functions should be readily avail- 
able for reference and it is suggested that they should 
be entered on labels attached to the pieces of appara- 
tus. Features and functions should be on separate 
labels, as the function of a motor or other machine 
in a factory may be changed without its features 
being altered. More detailed records would be kept 
in the office and associated with them would be a 
series of plant-history records which would give 
information about any repairs, modifications and 
major overhauls to which each item had been 
subjected. It is wisely added that the records 
should not be “suffocated” by attempting to give 
too much information. The history cards should be 
regularly perused by the engineer-in-charge in order 
to ascertain if any item of plant requires special 
attention or alternatively, a frequency rate for 
entries on the cards might be determined on, the 
attention of the engineer being called to any cases 
in which the agreed rate is exceeded. 

A routine inspection system should be put into 
operation, its results, presumably being entered on 
the history cards. Mr. Nicol points out that 
“* quality control has demonstrated that a relatively 
few measurements of samples, properly taken and 
interpreted, will provide sufficient information for 
maintaining the characteristics of all the products 
of a machine within set limits’ and suggests that 
“routine inspection on somewhat similar lines can 
be made at selected intervals to ensure that equip- 
ment will be overhauled when it approaches a 
‘control limit.’’’ He did not state if he has himself 
utilised this procedure and it is not altogether clear 
what is intended, and whether the “selected 
intervals” represent the “samples” of quality 
control, or whether it is suggested that inspection 
of, say, a relatively few examples of the motor 
starters in a works will provide deductions which 
may be applied to all. If it is this latter, the parallel 
with mass-produced products is not very close. 
Parts which are subjected to quality control are in 
general made in large quantities, on similar machines 
in similar conditions. All examples of a par- 
ticular type of factory plant are not likely to be 
similar in every particular and the conditions under 
which they operate may vary widely. 

An important point made is that the maintenance 
department should not only aim at reducing the 
number of faults, but also at reducing the time lost 

each fault. It is clear that the records 
dealing with features and functions will be of value 
in this connection and further assistance may be 
rendered by the provision of sketches and wiring 
diagrams ; the necessity for an adequate equipment 
of reliable testing instruments almost goes without 
saying. The value of speedy repair should not be 
used as a justification for unreliable patching up. 
Improvisation may be permissible in an emergency 
but should not be adopted as a general practice. 
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NOTES. 


THe New YeEAR Honoovrs List. 


As recorded last week, on page 13, ante, numerous 
awards of the M.B.E. are included in the section of 
the New Year Honours List published on January 3. 
The recipients include Mr. H. R. Angell, super- 
intendent, Rectifier Department, Westinghouse 
Brake and Signal Company, Limited; Mr. G. D. 
Ayres, M.Inst.C.E., chief engineer, Bryant and May, 
Limited ; Mr. W. G. Bagnall, departmental mana- 
ger, Coventry Gauge and Tool Company, Limited ; 
Mr. J. R. Brewster, engine works manager, Fair- 
field Shipbuilding and Engineering Company, 
Limited ; Mr. John Bunyan, engineer (staff), Allen 
West and Company, Limited; Mr. A. N. Clifton, 
B.Sc., F.R.Ae.S., chief technician, chief designer’s 
staff, Vickers-Armstrongs Limited, Supermarine 
Works; Dr. W. J. Dunning, extra-mural research 
worker, Armament Research Department, Bristol 
University ; Mr. J. W. Hallsworth, works manager, 
Steel Foundries, Thos. Firth and John Brown, 
Limited; Mr. John Hancock, M.Sc., explosives 
engineer, Imperial Chemical Industries (Explosives), 
Limited ; Mr. David Hutton, machine-shop mana- 
ger, Wallsend Slipway and Engineering Company, 
Limited; Mr. Arthur Lamond, works manager, 
Braithwaite and Company (Engineers), Limited ; 
Mr. J. W. Langton, B.Sc. (Eng.), M.I.Mech.E., works 
manager, Metal Box Company, Limited ; Mr. J. H. 
McFarland, manager, electrical department, Cam- 
mell Laird and Company, Limited; Mr. W. J. 
Moore, personal assistant to the Director of Merchant 
Shipbuilding, Admiralty; Mr. F. H. Moorman, 
works manager, Stothert and Pitt, Limited; Mr. 
G. C. Parker, director and shipyard manager, 
Caledon Shipbuilding and Engineering Company, 
Limited; Mr. Harold Savage, B.Sc. (Eng.)., 
M.Inst.C.E., new-works assistant to Chief Engineer, 
Great Western Railway Company; Mr. Gordon 
Scantlebury, ship surveyor, Lloyd’s Register of 
Shipping; Mr. D. C. Sharp, engineering works 
manager, Spencer (Melksham), Limited ; Mr. Robert 
Strang, works manager, engineering works, John 
Brown and Company, Limited ; Dr. James Taylor, 
physicist and assistant manager, Research Depart- 
ment, Imperical Chemical Industries (Explosives), 
Limited; and Mr. James Wooldridge, cable- 
works r, Messrs. Johnson and Phillips, 
Limited, Charlton, London, S.E.7. 


Oprncast Coat PRopvUCcTION IN THE UNITED 
STaTEs. 


Lord Portal, during his tenure of the position of 
Minister of Works, appointed a special Mission “ to 
study the engineering technique and operations of 
opencast coal mines in the United States, together 
with costs and any other matters which would 
assist in increasing efficiency of opencast coal 
operations in the United Kingdom.” In the course 
of a tour of over 5,000 miles, covering eight States, 
the Mission visited 72 opencast coal workings and 
ten engineering works making excavating machinery. 
The results of their observations, and the recom- 
mendations based upon them, are embodied in a 
report to the present Minister dated December 7, 
1944, and published by H.M. Stationery Office, at 
the price of 3d. net. The members of the Mission are 
agreed that the form of contract providing the 
cheapest and most efficient method of Winning 
opencast coal is that employed most generally in 
the United States, namely, the “ salvage” basis, 
whereby the contractor mines the coal and delivers 
it to a specified point at an inclusive tendered price 
per ton. The contractor is responsible for all pre- 
paratory work, ‘including the excavation of over- 
burden and, in many cases, for the screening and 
cleaning of the coal as well; but, apparently, not 
the restoration of the overburden when the coal has 
been worked out, as no mention of this appears to 
be in the report. The Mission formed the opinion 
that the most suitable type of machine for stripping, 
in the United Kingdom, is a dragline with a capacity 
of 3 cub. yards to 5 cub. yards ; it should be equipped 
preferably with walking gear, or, at any rate, with 
long crawler tracks. Whatever type is used, how- 
ever, adequate preliminary preparation is essential, 
and, to ensure this, they recommend that the supply 





of appropriate drilling equipment and accessories, 
for the blasting of overburden, should have “ the 
utmost priority.” They are critical of the cost of 
explosives in this country, pointing out that the 
kind normally used costs ls. 2d. a pound in the 
United Kingdom as against the equivalent of 53d. 
in the United States; a difference which, it is 
suggested, should justify an investigation. The 
types of excavating equipment employed on the 
British sites, and the provision of spare parts, come 
in for pointed criticism. Stripping machinery in 
particular, the Mission state, is capable in most 
cases of working continuously, seven days a week 
and three shifts a day ; but the British equipment 
at present employed cannot be expected to do this, 
as much of it is old and has received no adequate 
overhaul for years. This disability, in conjunction 
with “ the deplorable lack of spares, both for exist- 
ing British equipment and for the machines which 
have been imported,’ suggests that it will be difficult 
to maintain production on an increasing scale 
during the next twelve months. ‘‘ We believe,” 
continues the report, “that, of the British equip- 
ment now in use, at least one-third is incapable of 
further efficient production unless it is completely 
dismantled, rebuilt, and equipped with essential 
spares”; moreover, “we were advised, and we 
agree and recommend, that is essential to carry a 
minimum of 10 per cent. to 15 per cent. of the capital 
value of the machines in spares, with at least two 
spare buckets for each machine.” It is urged, 
therefore, that high priority should be given to the 
provision of spare parts, and that arrangements 
should be made for the supply of new machines to 
a total bucket capacity of 260 cub. yards, to replace 
machines which are worn out. The Mission “ re- 
commend the continuance of American technical 
advice in the United Kingdom, as being of material 
assistance.” 


Tue OPERATIONS OF BomMBER CoMMAND IN 1944. 


During 1944, the Air Ministry state, Bomber 
Command of the Royal Air Force dropped more 
than 525,000 tons of bombs on enemy targets— 
more than twice the weight dropped in the whole 
period from the outbreak of war in September, 
1939, to the end of 1943. Of this total, 35 per cent. 
was dropped on industrial towns in Germany, 
18 per cent. on enemy transport, 16 per cent. in 
direct support of Allied armies, 11 per cent. on 
V-weapon sites and supply depots, 7 per cent. on 
the German oil industry, 3 per cent. on oil-storage 
depots, 4 per cent. on the German aircraft industry, 
3 per cent. on ports and shipping, and 3 per cent. on 
miscellaneous industrial targets. Mines laid in 
enemy waters are not included in the foregoing 
tonnages, and no figures are given of their amount, 
but it is stated that mine-laying operations in 1944 
were “‘on a far greater scale than in any previous 
year.” Seven per cent. more aircraft were dispatched 
on operational flights during 1944 than in all the 
previous war years together, and 2} times as many 
as in 1943. The weight of bombs dropped in 1944 
was more than three times the 1943 total, while the 
casualty rate was less than half of that in the pre- 
vious year. The greatest weight of bombs dropped 
in one night in 1944 was 5,500 tons, and the highest 
total in a 24-hour period, 10,300 tons. The Com- 
mand was engaged on bombing operations on 290 
nights and 167 days of the year, and, in its attacks 
on German industrial towns, has devastated an 
aggregate area of at least 36,000 acres. 


Tue Instirute OF MaRINE ENGINEERS. 


At a meeting of the Institute of Marine Engineers, 
held in London on Tuesday, January 9, Mr. A. J. 
Murphy, M.Sc., read a paper on “ Light Alloys for 
Marine Engines,” in which he urged on the attention 
of engine designers the possibility of making a more 
extensive use of light alloys in view of recent im- 
provements in their physical properties, and of 
the greatly increased quantities of these alloys 
which will be available on the termination of hos- 
tilities. Questions of resistance to corrosion may 
restrict the use of such alloys in the structure of 
ships; but, as Mr. Murphy pointed out, these 
considerations do not affect the choice of materials 
to the same extent in the engine room, so that there 
would appear to be opportunities for the employ- 





ment of the magnesium-base alloys. He suggested 
that the cylinder heads of oil engines might be made 
of a light alloy containing about 5 per cent. of 
magnesium, such as had been used successfully for 
exhaust manifolds, cooled by the circulation of 
sea water. The temperature conditions and the 
stresses would be more severe in a cylinder head 
than in an exhaust manifold; but the use by the 
Germans of an alloy of similar composition for the 
cylinder heads of the air-cooled B.M.W. engines in 
the Dornier 217 aircraft suggested, Mr. Murphy 
thought, that lack of mechanical strength should 
not prevent the experiment. It would be necessary, 
however, to ensure the complete absence of contact 
between copper alloys and the selected light alloy 
in the presence of sea water, as this would cause 
violent galvanic corrosion of the aluminium alloy ; 
even such small fragments as turnings or chips of 
brass or bronze, which might accidentally find their 
way into the water passages, would have very harm- 
ful corrosive effects. The principal engine-room 
applications of aluminium-alloy forgings were for 
pistons, connecting rods, rockers and rocker-operat- 
ing rods, fan blades, and for small caps and covers. 
Light-alloy connecting rods had proved valuable 
in reducing inertia stresses and, in spite of their 
increased section compared with. steel rods, showed 
a saving in weight of about 50 per cent. The 
possible use of light-alloy castings for stressed com- 
ponents might not have gained acceptance, or even 
consideration, by some marine engineers, but, the 
author suggested, such a consideration might serve 
a useful purpose. Castings of these materials were 
extensively employed in aircraft under conditions 
involving appreciable stress—he instanced the 
undercarriage components, and tail-wheel forks ; 
and, though castings could not be produced with 
such uniform physical properties as those of forgings, 
he submitted that new conceptions of technical 
control in the foundry and improved methods of 
inspection, especially by the use of X-rays, had made 
possible a renascence of castings for critical engin- 
eering service. Mr. Murphy quoted a number of 
tensile and fatigue tests as evidence of the quality 
consistently obtainable with light-alloy castings, 
but admitted that these might be discounted to 
some extent by reason of the fact that they were 
obtained from smooth test pieces in which there was 
no marked concentration of stress. It was recog- 
nised that, for fatigue data to be of value in the 
selection of materials for engineering applications, 
they must include some indication of sensitivity to 
notches or other features causing stress concentra- 
tions ; but he quoted tests carried out in Germany 
as evidence that, in general, the notch sensitivity 
of cast aluminium alloys was actually less than that 
of the wrought alloys, and not more significant than 
it was in the case of ferrous materials. 


Unrrep States RAILWAYS AFTER THE Wak. 


United States railways will need a post-war net 
operating income of a 1,000 million dollars a year 
to rehabilitate war-worn properties, according to 
evidence given recently before the Interstate Com- 
merce Commission, by Mr. J. A. Parmelee, Director 
of the Bureau of Railway Economics, Association of 
American Railroads, at an opening hearing on the 
question of restoring or abandoning emergency 
freight rates and passenger fare increases in the 
United States. A 10-per cent. increase in passenger 
fares and a 3-per cent. to 6-per cent. increase in 
freight rates were ordered on March 18, 1943. The 
freight-rate increases, however, have been suspended 
since May 15, 1943, though the passenger fare in- 
creases are still in effect. In the first five post-war 
years, the minimum replacement needs of the rail- 
roads for freight cars and locomotives, Mr. Parmelee 
said, would require an annual outlay of 300 million 
dollars, plus 50 millions annually for passenger cars. 
Gross revenues for 1944 for American railroads, he 
estimated, would be about 9,450 million dollars, an 
increase of nearly 2,000 million dollars over 1942 ; 
but net income in 1944 would be less than in 1942 by 
about 250 million dollars. He added that net 
earnings have been declining for 15 months. Mr. 
Parmeless also reported that the railroads are carry- 
ing freight at less than average pre-war charges, 
despite the fact that wages and costs of necessities 
have increased more than 35 per cent. since 1939. 
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ENGINEER VICE-ADMIRAL 
SIR GEORGE PREECE, K.C.B. 


Ir is with particular regret that we record the 
death on January 5, in tragic circumstances, of 
Engineer Vice-Admiral Sir George Preece, K.C.B., 
who was Engineer-in-Chief of the Fleet from 1936 
to 1942, and, therefore, largely responsible for the 
high standard of engine-room performance which 
enabled the Royal Navy, from the outbreak of the 
war, to set up records of machinery endurance 
without previous parallel. Sir George, who was 
60 years of age, had been ailing for some years, 
though it was only within the past few weeks that 
his malady caused him to relax his active participa- 
tion in the affairs of the various technical institu- 
tions with which he was prominently associated ; 
more especially, the Institute of Marine Engineers, 
of which he was President. 

Sir George, who was born on April 22, 1884, 
received his early education in Monmouth and 
obtained his entry into the Royal Naval Engineering 
College at Keyham by open competition in 1900, 
being fifth on the list of successful candidates. His 
progress at the College was marked and culminated 
in the winning of the Newman Memorial Prize, 
awarded to the engineer cadet who, in the passing- 
out examination, obtains the highest total marks 
for engineering subjects and for general ability. 
The latter was testified, in Preece’s case, by his 
consistent position at the head of the list throughout 
his course of training at Keyham, and led to his 
nomination for ‘the higher course at the Royal 
Naval College, ‘Greenwich, which he entered in 
1904 with the rank of Engineer Sub-Lieutenant. He 
left Greenwich as Engineer Lieutenant in 1907 and 
was appointed to the battleship Britannia, in which 
he served for a year. By this time, the Fisher 
scheme of entry for naval cadets was in operation, 
and in 1908 Lieutenant Preece joined the cruiser 
Cumberland, which had been fitted out as a sea- 
going training ship for cadets, as senior instruc- 
tional officer ; a positicn for which he possessed the 
additional qualification of some skill as a Rugby 
footballer and in boat work. He held this appoint- 
ment until 1910, when he returned to Greenwich, 
as assistant to’ the Professor of Applied Mechanics | 
and instructor in machinery design. | 

In 1913, Preece was appointed to the battle- 
cruiser Lion, flagship of the First Battle Cruiser 
Squadron and commanded by Captain (now Lord) 
Chatfield. He was promoted Engineer Lieutenant- 
Commander in 1914, a few months before the out- 
break of war, and was still serving in the Lion 
when she took part in the Dogger’ Bank action 
which resulted in the sinking of the Bliicher. His 
“ conspicuous ability and gallantry ’’ on this occa- 
. sion; when the Lion was put out of action by a 
shell in a feed tank, earned him a mention in 
dispatches and accelerated promotion, in January, 
1917, to the rank of Engineer Commander. When 
he received this step in rank, however, he was no 
longer in the Lion, having been recalled in 1916 
for service on the staff of the Engineer-in-Chief 
(Engineer Vice-Admiral Sir George Goodwin, K.C.B.) 
in connection with the machinery for new battle- 
ships and battle cruisers—notably H.M.S. Hood. 
He was engaged on this work until the close of the 
war, and then, a few weeks after the Armistice, was 
sent to the Royal Naval Engineering College at 
Keyham to organise the courses for the training of 
engineer officers, which had been in abeyance 
during the continuance of hostilities. When, in 
1919, Engineer-Captain H. Lashmore was appointed 
to the command of the College, Commander Preece 
became executive officer, remaining in this post 
until, in 1921, he went to sea again as Chief Engineer 
of H.M.S. Delhi. The Delhi being the flagship of 
the First Light Cruiser Squadron, he also carried 
out the duties of Squadron Engineer Officer. 

In 1923, Preece found himself once more at 
Greenwich, but this time as Professor of Marine 
Engineering, a position which he occupied for four 
years. The duties involved not only the instruction 
of engineer officers, but also lectures to gunnery and 
torpedo officers. A year later, he had the respon- 





sibility of drawing up courses of study for senior 
engineer officers, and he was the first lecturer in 
marine engineering for the Senior Officers’ Technical 
course at Portsmouth. In 1925, he was promoted 
to the rank of Engineer Captain; but his sea 
service was not over, for in 1927 he was appointed 
Fleet Engineer Officer of the Atlantic Fleet, then 
commanded by Admiral Sir Hubert Brand. He 
spent a short period in the battleship Emperor of 
India before being transferred to the Rodney ; but 
his resumed seagoing was not of long duration, for, 
in 1928, he was recalled again to the Admiralty on 
appointment as an Assistant Engineer-in-Chief. 
Promotion to Engineer Rear-Admiral followed in 
June, 1930. In the New Year Honours of 1933, his 
good work received the further recognition of the 
C.B., and, in 1935, by advancement to the position 
of Deputy Engineer-in-Chief. The transference of 
the then Engineer-in-Chief, Sir Harold Brown, 
K.C.B., to the Army Council, which took place in 
1936, brought to Preece a promotion which was not 
unexpected by those who knew him, to the highest 
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appointment open to an engineer officer in the 
Royal Navy. In September of that year he became 
Engineer-in-Chief and Engineer Vice-Admiral, 
receiving also in 1938 the distinction of the K.C.B. 
He was given permission to retire in March, 1942, 
at his own request. 

In addition to his presidency of the Institute of 
Marine Engineers, Sir George Preece was a vice- 
president of the Institution of Mechanical Engineers 
and of the Institution of Naval Architects, and a 
past vice-president of the Institute of Metals. So 
recently as April last, also, he was appointed a 
director of Messrs. Foster Wheeler, Limited. It is 
a matter for regret that practically all his contri- 
butions to the various engineering institutions with 
which he was connected were made during the war, 
when considerations of security necessarily restricted 
his disclosure of technical facts and opinions ; for 
it was abundantly evident that his interests in cur- 
rent developments and his grasp of their details and 
implications did not lapse with his retirement from 
active naval service, and he possessed an easy style 
in writing and speaking, and a sense of humour, 
which assured him of an attentive audience. A 
good impression of these qualities, and of the more 
philosophical side of his character, can be gained 
from a perusal of his presidential address to the 
Institute of Marine Engineers, reprinted on page 264 
of our 156th volume (1943) ; it may be commended 
to those who wish to refresh their personal recol- 
lections of a distinguished officer who contributed 
much to the technical proficiency of the Navy. 


THE ENGINEERING 
OUTLOOK. 


II.—MANPOWER AND WAGES. 


MOoBILISATION figures for men and women released 
during 1944 show the high degree to which mobilisa- 
tion has been carried and the very considerable 
proportion of total manpower engaged in the 
munitions industries and in the Services. The 
Ministry of Information’s booklet Manpower,* pub- 
lished in 1944, gives the number of persons in Great 
Britain between the ages of 14 and 64 as 33-1 mil- 
lions, of whom 15-9 millions were men and 17-2 
millions women. Over 20-7 millions of men and 
women had registered under the National Service 
Acts and the Registration for Employment Order. 

Between June, 1939, and June, 1944, the total 
number of men aged 14 to 64 and of women aged 
14 to 59 in the Services or in industrial employment 
rose from 18} millions to 22 millions. This increase 
of 3} millions was achieved by two means: by 
reducing the number of unemployed by 1} millions, 
and by increasing the labour force by 2} million 
persons not previously in industrial employment. 
The figures in this and the following paragraphs are 
taken from Statistics Relating to the War Effort of 
the United Kingdom (Cmd. 6564, 1944), where it is 
explained that two women working part-time are 
counted as equivalent to one whole-time worker. 
Counting each worker as an individual, the number 
employed would be 23 millions, an increase of 
43 millions since 1939, of whom 2 millions were 
part-time workers. 

Of the total of 22 millions at the middle of 1944, 
47 per cent., or 10-3 millions, were in the Services, 
in whole-time Civil Defence, or employed in the 
engineering, shipbuilding, metals and chemicals 
industries. This section does not include mining, 
transport, shipping, or civil engineering. Table I, 
on the opposite page, shows the allocation of men 
between 14 and 64 to the Armed Forces and to 
three industrial groups. Figures for unemployed, 
whole-time Civil Defence workers (averaging about 
276,000 in the years 1941 to 1944) and the rest of 
the male population (schoolboys, retired men, etc.) 
have been omitted from this table. 

It is seen from these figures that employment in 
Group I industries, which includes most branches of 
engineering, reached its peak in 1943. In the case 
of women, 1943 was also the peak year for employ- 
|ment in Group I industries. Figures for the past 
four years (in June of each year) were: 1941, 
1,100,000 ; 1942, 1,705,000 ; 1943, 1,928,000; 1944, 
1,851,000. The average over the period is 1,646,000. 
Statistics are not available for the numbers of men 
and women employed in the engineering industries 
as distinct from other Group I industries, but the 
total number of persons employed in munitions 
industries on orders for the Supply Departments 
in the years 1941 to 1944 was as shown in Table II 


TABLE II.—Persons Employed in the Munitions Industries 
on Orders for the Supply Departments. (1,000.) 














Ministry of 

Ministry of| Aircraft 
Beginning of :-—| Admiralty. Supply. Pro- Total. 

« duction. 
January, 1941.. 680 920 1,010 2,610 
9 1942.. 767 1,463 1,346 3,576 
oa 1943... 854 1,698, 1,623 4,175 
July, 1943 ~~ 897 1,636 1,682 4,215 
January, 1944.. 918 1,469 1,821 4,208 
July, 1944 ad 897 1,406 1,731 4,034 














(the definition of munitions industries is, of course, 
rather wider than that of Group I above). 

Mr. Duncan Sandys, Parliamentary Secretary to 
the Ministry of Supply, stated in the House of 
Commons on March 17 that the total staff employed 
in Royal Ordnance factories in February, 1944, was 
237,000 (as against 26,000 in February, 1938), the 
number in supervisory grades being 9,303 (3-9 per 
cent.). The largest staff employed in any one of 
these factories was about 21,000. 

The total number employed on orders for the 
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Navy, Army and Air Force reached its highest point 
in November, 1943. The munitions industries were 
faced thereafter with the task of maintaining produc- 
tion at the level achieved in 1943 in spite of a reduc- 
tion in the labour force through the transference of 
some men to the Services. It was not, however, 
until February, 1944, that the Ministry of Labour 
and National Service announced plans for calling 
up more industrial employees for service in the 
Forces, in the mines, or in the Merchant Navy. The 
procedure was to refuse deferment to men in certain 
age groups (the ages varying from 21 to 39) applying 
to different occupations. Mr. Oliver Lyttelton 
pointed out in the House of Commons in March, 
1944, the importance of maintaining and even 
increasing munitions production, which, with re- 
duced personnel, could only be achieved by improved 
efficiency both of workers and the machines they 
operated. He emphasised the importance of losing 
as little time as possible when changes in the produc- 
tion programme took place. 

Mr. Duncan Sandys stated in February, 1944, 
that the number of part-time workers in industry 
had almost trebled since August, 1942. The growth 
of part-time work has been of considerable assistance 
to the munitions industries, and Mr. Sandys paid a 
tribute particularly to outworkers, of whom there 
were 40,000 in Great Britain, 17,000 being in 
London. On the average, those connected with 
special outworkers’ units were putting in 22 hours a 





A statement was issued in the autumn of 1944 
by the Ministry of Labour with reference to displace- 
ments of labour caused by changes in production. 
This pointed out that some discontinuity of employ- 
ment was inevitable at times, but, since the supply 
of labour was, in total, substantially below the 
numbers required for essential work, there was no 
reason to anticipate difficulty in re-absorption of 
displaced workers. The situation was not new in 
kind, only in extent, and the Ministry had decided 
to re-transfer workers, as previously, to other 
essential work. The Ministry stated that those 
released from work to which they had been directed 
and which was far distant from their homes, would 
so far as possible be given work nearer their homes. 

Stoppages of work in the engineering industry 
due to disputes in the period January to November, 
1944, numbered 236, and in the shipbuilding 
industry, 188, out of a total for all industries of 
2,041. The percentages on this basis were 11 per 
cent. and 9-2 per cent., respectively (coal-mining 
stoppages accounted for 57-2 per cent. of the total) ; 
and, on the basis of the number of workers affected, 
15-1 per cent. and 4-9 per cent., respectively. A 
comparison of the first 11 months of 1944 and the 
corresponding period of 1943 for these two industry 
groups, is shown in Table IV, herewith. Some of 
the stoppages in the engineering industry have been 
due to delays in settling local wage disputes, and 
the Amalgamated Engineering Union was under- 


TABLE I.—EMPLOYMENT OF MALES AGED 14-64 IN GREAT BRITAIN. 
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Armed Forces. Industrial Groups. 
Total 
Male _ <a 
Mid- Popu- Group I Group II. Group Ii. 
year. lation No Per cent. 
Aged 14-64. ‘ of 
(1,000.) (1,000.) Total. No. ~~ No. ae jae No. Per ag 
(1,000.) Total (1,000.) Total. (1,000.) Total. 
1939. . 16,010 477 3-0 2,600 16-2 4,688 29-2 5,798 36-2 
1941.. 15,977 3,271 20°5 3,140 19-6 4,264 26-7 4,116 25-8 
1942... 15,934 3,785 23-8 3,285 20-6 4,154 26-1 3,553 22-3 
1943.. 15,921 4,284 26-9 3,305 20-8 4,040 25-4 3,093 19-4 
1944.. 15,910 4,502 28-3 3,210 20-2 4,059 25-5 2,900 18-4 











Definitions of the three industrial groups are as follows :—Group I : 
pee prep engineering, aircraft and vehicles, instruments, chemicals, explosives, etc. 
local government, transport, shipping (including Merchant Navy), public utilities, food manufacture. Group II1: 


textiles, clothing, distribution, professional services, etc. 


week. At the beginning of 1944 there were no 
longer, as in previous years, any untapped resources 


Munitions industries, i.e., iron and steel, non-ferrous metals, 
Group Il: Agriculture, mining, national 
Building, 


TABLE IV.—Disputes in Engineering and Shipbuilding, 
January to November, 1943 and 1944. 





























of manpower. The number of unemployed men 
and boys in Great Britain had been reduced since Number of | Zemberor | Aesmente 
mid-1943 to under 50,000 (excluding those unsuit- oobi Stoppages | ,, Workpeople | | Working Days 
able for ordinary employment). The unemploy- begjaning in | "stoppages in | .y aw ll 
ment figures for both men and women in 1943 and Progress: in Progress. 
1944 are given in Table III, herewith. 
TABLE III.—Number of Unemployed Workers, 1943 and es: 266 112,800 390,000 
1944. 1944 236 120,300 584,000 
“1943 181 30,700 131,000 
1943. 1944. 1944 188 38,800 347,000 
Men and | Women || Menand | Women | stood in April to be considering methods of speeding 
Boys. and Girls. Boys. and Girls. . . 
up local machinery for settlement. A suggestion 
made by the Trade Unions Congress was the estab- 
January 58,334 35,374 49,933 26,741 | Jj i i i 
‘April 51216 25 '553 50282 39" lishment of regional tribunals to consider local 
July 48,521 22,6 44,078 17,827 | grievances. 
October 48,458 | 23,795 55,230 | 24,005 In February, 1944, the National Joint Engineering 




















Tt will be seen that there has been a considerable 
fluctuation in the category of men and boys, and, 
as no figures have been published for the intervening 
months, closer study is not possible. It must be 
remembered that the figures are affected by the 
registration of school leavers. That the number of 


TABLE III (a).—Total Number of Workers. Temporarily 
Stopped, 1943 and 1944.* 








—_—_- 1943. | 1944. 
January .. i. oe 26 3,114 1,417 
April on 6e é* + 1,312 653 
July be oe wis 1,118 599 
October .. 732 1,029 





* Unemployed casual workers are not included: 


industrial workers temporarily stopped had not 
increased in 1944 is shown by the comparative 
figures in Table ITI (a). 








Trades Movement presented to the employers a 
claim for an increase on basic wage rates of 10s. a 
week, for both time and piece workers. At that 
date, the district base rate was 66s. a week, which, 
it will be recalled, was arrived at under the award 
of the National Arbitration Tribunal in March, 
1943, which transferred 20s. of the national bonus 
to the base rate of 46s.—in force since 1922— 
leaving 13s. 6d. as a national bonus for piece 
workers; at the same time, plain time workers 
were given an increase of 6s., bringing their national 
bonus to 21s. 6d. The President of the A.E.U., in 
putting forward the new claim, argued that in order 
to recruit the best type of labour it was necessary 
to break away from pre-war values, since engineers 
occupied a key position both during the war and 
after, and it was necessary to safeguard their post- 
war position. The claim was refused by the Engi- 
neering and Allied Employers National Federation 
early in April, mainly on the grounds that earnings 
in the engineering and allied industries were the 





highest of any industrial group, and that progressive 
advances had been given since the war. The unions 
referred their application to the National Arbitration 
Tribunal, which heard the claim privately in London 
on May 10, and awarded an increase in the national 
bonus of 4s. a week to adult male workers and 
proportionate increases to juveniles. The increase 
applied to women working as “‘men,” though not 
to women on women’s work. The 10s. claim would 
have cost about 31,000,C00l. a year, and the mini- 
mum wage of a skilled fitter (the standard oh which 
the wage is based) would have been 89s. 6d. for a 
47-hour week. The 4s. award made the total 
advances since June, 1939, granted to engineering 
time-workerg 25s. 6d. a week, and to those paid 
by result, to 19s. 6d. a week ; in addition, the piece- 
work bonus was increased from 25 per cent. over the 
pre-war basic time-rate to 274 per cent. over the 
new basic time-rate (which was 20s. higher). The 
new award had the merit of being much more 
intelligible than that of March, 1943, which gave 
rise to some trouble over interpretation. 

The unions, while atcepting the award as an 
interim measure, were not satisfied with it. The 
National Committee of the A.E.U. decided in June 
to ask their executive to seek the approval of the 
National Joint Engineering Trades Movement to an 
application for an immediate advance of 10s. a 
week on the basic rate to adult male workers. This 
suggestion was put forward as an amendment to a 
resolution requesting the executive to press for a 
national minimum wage of 61. for a 47-hour week 
for all skilled workers. The A.E.U. proposal was 
considered at a meeting of the Engineering Joint 
Trades Movement at York on September 7. By 
the end of 1944, the claim had not been presented 
to the employers’ associations, and it has been 
argued that a more pressing question is that of 
closing the gap between men’s and women’s rates. 

The increase of 4s. on the basic rate awarded in 
May did not apply to women engaged on women’s 
work in the industry. The wages of women in the 
engineering industry were discussed by the National 
Committee of the A.E.U.* in June, 1944, when it 
was resolved to instruct the executive in conjunction 
with other unions concerned (the Transport and 
General Workers’ Union and the General and 
Municipal Workers’ Union) to review the existing 
National Women’s Schedule with a view to a sub- 
stantial advance at all ages, and also to secure 
fluctuation in women’s pay to correspond with any 
movement in men’s pay, and equal pay for equal 
work. In this connection, the judgment on women’s 
wages given in the autumn of 1943 by Lord Wark’s 
Committee of Enquiry into a dispute at a Scottish 
aero-engine factory set an important precedent. 
The Court recognised that there were a number of 
operations in the factory for which neither the 
men’s rate nor the women’s rate was appropriate, 
and it recommended that the processes should be 
graded and suitable rates negotiated. The claim 
was presented in June to the employers, who made 
a counter-offer, but no settlement was reached and 
the claim was referred to arbitration. The unions 
asked that unskilled women should be paid at the 
same rate as unskilled men, in accordance with the 
principle of equal pay for equal work, which had 
been accepted by the trade unions. A longer-term 
aim was to establish a grading system for the 
industry as a whole, whether the jobs were per- 
formed by men or women. 

This was not a new idea ; the matter was discussed 
by engineering trade unions and employers in 
February, 1944, following several months’ work 
by the A.E.U. on simplifying and rationalising the 
wage structure. The employers did not object in 
principle to grading, but pointed out that there 
were practical difficulties in applying a national 
scheme. The National Arbitration Tribunal issued 
suggestions for a revised scale of payments to 
women ; these were discussed in August at a joint 
meeting of representatives of the engineering 
employers and of the unions representing women 
engaged in the industry in order to settle various 
details, and agreement was reached on the following 
lines. The time wage rate for women was fixed 





* In May, 1944, there were stated to be over 141,000 
women members of the A.E.U. Women were first 
admitted to the union on January 1, 1943. 
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at 56s. a week, including bonuses (an increase of 
6s.). The basis rate was raised from 25s. to 37s. 
by a transfer of 12s. from the national bonus, the 
balance (10s.) being increased by 4s. to 14s. The 
time-workers’ bonus was raised to 5s. uniformly, 
instead of varying between Is. 6d. and 3s. according 
to age. Women under 21 thus secured a greater 
increase than 6s., the new scale for younger women 
being 50s. at 18, 52s. ay 19 and 54s. at 20. Piece 
rates were planned to yield at least 274 per cent. 
over the new basis rate instead of, as before, 25 per 
cent. over the former basis rate, thus bringing the 
arrangement in respect of piece work bonus into 
line with that applying to men. Under these 
changes, the standard earnings for a woman of 21 
and over on piece work became 61s. 2d. a week 
(an increase of 7s. 1ld. over the previous figure) 
made up of 37s. base rate plus 10s. 2d. piecework 
bonus, plus 14s. national bonus. The alterations 
dated from the first pay period after August 1, 
1944. A more permanent long-term wage structure 
in which rates are fixed according to the job and not 
according to sex still remains to be formulated by 
the unions. 
(To be continued.) 





NOTES FROM NORTH AMERICA. 


Tae export demand for United States machinery, 
tools and other capital goods will average three to four 
billion dollars annually for at least ten years after the 
close of the war, according to estimates by advisers of 
President Roosevelt who have been surveying the 
demand for'such goods with regard to the rate at which 
the American post-war economy will operate. Of the 
total demand, according to the predictions, more than 
600 million dollars annually will come from the Latin- 
American nations. About 60 per cent. of the demand, 
it is claimed, will be for new machinery and the balance 
for surplus plant available at the close of the war. 
Russia is expectéd to be the heaviest single bidder for 
American equipment, including, in addition to pro- 
duction equipment, large quantities of locomotives, 
freight cars and railroad trackage and signalling equip- 
ment. Mining machinery, construction plant and 
power installations also are high on the probable 
Soviet list of requisitions. American-made machinery. 
with which to rehabilitate demolished factories will 
be wanted by France, the Netherlands and Belgium. 
These nations have substantial gold credits on deposit 
in the United States, France’s holdings being estimated 
at 4,000 million dollars. The Scandinavian nations 
have also contacted United States organisations regard- 
ing the prospects for replacements for machinery and 
purchases of other capital goods, and they have asked 
to be placed high on the priority list for post-war 
delivery. The substantial dollar ven on deposit 
in the United States to the credit of Latin-American 
countries place those nations in a favourable category 
so far as credits for capital goods are concerned ; these 
countries have more than 3,000 million dollars in the 
United States at present. Few American observers are 

illing to hazard a guess as to the demands for capital 
goods which have accumulated in China, but they 
agree that the orders from that country should be 
** enormous.” 

More than 46,000,000 Ib. of military cargo, including 
aviation spirit, munitions, trucks, and other war 
material, were flown across the Himalayas from India 
to China during one recent month by the India-China 
Division of the A.A.F. Air mmand, accord- 
ing to a United States War Department statement 
early in November. This lift of more than 23,000 tons 
was marked by one particularly outstanding day, in 
which more than 2,500,000 lb. of vital cargo were car- 
ried, at an average of one crossing every 2} minutes. Air 
freight from India to China long ago started flowing in 
greater volume than was ever sent by the Burma Road. 
The 23,000-ton month resulted in more than twice as 
much tonnage being carried than in December, 1943, 
in which month the India-China Division was cited 
by President Roosevelt for “ outstanding performance.” 
Greatly accelerated operations have been made possible 
by doubling the number of transports in service, by a 

ter efficiency in maintenance and repair, by quicker 
oading and unloading of cargo to reduce the length 
of time spent on the ground, and by an increase in the 
number of airfields in the area. A chief of a C-46 
Curtiss Commando recently set what is believed to be 
a record for the Assam Wing of the India-China Division 
by keeping his machine in the air on 27 days of the 
month, the remaining four days being devoted to com- 
pulsory 100-hour checks. A factor contributing to the 
good performances, despite the monsoon season, was 
the recent extension of weather and communications 
systems, which are now believed to be the most ela- 
borate of any service or commercial airline in the world. 





The safety record of the India-China Division has 
shown a great improvement. Although high-octane 
petrol, bombs and munitions make up an important 
part of the cargo flown over the Himalayas, the variety 
of other air freight is also great. In addition to the 
regular quota of petrol drums, bombs and munitions, 
the Division, in one recent month, transported more 
than 100 five-ton trucks, more than 200 smaller 
trucks, 11 road each weighing 25,000 lb., and 
50 jeeps. Some of vehicles were cut into sections 
and reassembled in China. 

A group of technicians of the United States aircraft 
industry have been visiting Britain to study British 
industrial aircraft standard parts, practices and ma- 
terials, in an effort to bring abouf uniformity of stan- 
dards for the American and British aircraft industries. 
Members of the mission, which was organised. - b: 
Flight Lieutenant D. G. Moffitt, R.A.F., of the British 
Air Commission, represent the National Aircraft 
Standards Committee and the Society of Automotive 


Engineers, and are returning a visit made to the | has 


United States by a British technical mission in May, 
1943. The United States mission includes Mr. T. P. 
Hearne, chairman of the International Standards Pro- 
ject of the National Aircraft Standards Committee, 
and Standards Engineer of the Ryan Aeronautical 
Company; Mr. Eric Dudley, of the Curtiss-Wright 
Corporation; Mr. Eugene W. Norris, of the Aero- 
nautical Chamber of Commerce of America ; Mr. J. D. 
—' of the Society of Automotive Engineers ; 
Mr. L. D. Bonham, of the Lockheed Aircraft Corpora- 
tion; and Mr. Gustav Carvelli, of the Wright Aero- 
nautical Corporation. Lieutenant Colonel G. R. 
Gaillard, A.A.F., represented the United States Army- 
Navy Aeronautical Board, as an observer. It is 
expected that, in addition to the economies effected 
through standardisation, co-operation between the two 
countries will expedite conversion to civilian production 
and facilitate post-war international airline operations. 

The United States Maritime Commission delivered 
145 ships in October, including 53 for military use. 
The 145 ships, of 1,310,295 deadweight tons, brought 
the production from the commission’s yards, during 
12 months, to a total of 1,378 vessels, of more than 
134 million deadweight tons. Of the 53 vessels delivered 
to the armed forces, over half were transports. Thirty 
of the ships were of the Commission’s long-range fast 
type and included seven Victory cargo ships, five 
C-type cargo ships, and 18 standard tankers. East Coast 
and West Coast yards built 50 vessels each, while the 
Gulf Coast yards turned out 36 ships and the Great 
Lakes yards delivered nine. East Coast yards built 
38-5 per cent. of the total tonnage ; West Coast yards, 
30-5 per cent. ; Gulf Coast yards, 28-5 per cent.; and 
the Great Lakes yards, 2-5 per cent. 

Important changes in the Canadian Government 
were announced by the Prime Minister, Mr. Mackenzie 
King, on October 13, when Mr. C. D. Howe, engineer 
member of the Cabinet, was appointed Minister of 
Reconstruction, to deal with post-war problems and 
rehabilitation. Mr. Howe, in private life a consulting 
civil engineer of Port Arthur, Ontario, retains the 
of Minister of Munitions and Supply, in which he has 
served since it was established. Civil aviation matters 
will continue to be dealt with by Mr. Howe, the newly 


appointed Air Transport Board now reporting to him. | ah 


The Department of Reconstruction will be a temporary 
agency, designed to last for about four years after the 
end of the war. As housing is so important a partof 
post-war planning, in view of the employment it 
provides and the housing needs of the country, the 
new department will be concerned with community 
planning and promotional activity with reference to 
housing. General Macnaughton’s resignation as presi- 
dent of the National Research Council of Canada has 
been accepted, and Dr. C. J. Mackenzie, Dean of 
Engineering at the University of Saskatchewan, and 
acting president since 1939, has been appointed presi- 
dent of the Council. The Council is removed from the 
jurisdiction of the Canadian Minister of Trade and 
Commerce and made responsible also to Mr. Howe, as 
Minister of Reconstruction. Dr. Mackenzie, a graduate 
of Dalhousie and Harvard Universities, has been on 
the staff of the University of Saskatchewan since the 
founding of its College of Engineeri He was Presi- 
dent of the Engineering Institute of Canada in 1942. 





NEWMAN MEMORIAL PRIZE.—The Admiralty have 
announced that the winner of the 1944 award of 
the Newman Memorial Prize is Lieut. (E.) B. P. 
McConnell, R.N., of H.M.S. Newcastle. The Newman 
Memorial Fund, founded in 1886 in memory of the late 
Mr. Edward Newman, R.N., who died while serving as 
Chief Engineer of H.M. Dockyard at Portsmouth, con- 
sists of a sum of about 4007. The interest on the sum is 
employed annually in providing a prize, consisting of 
books or scientific instruments, which is conferred upon 
the Naval officer, qualifying for engineering duty, who 
takes the first place at the examination in practical 
engineering held on the completion of his original 
course. 





POST-WAR ENGINEERING 
PROSPECTS.* 


By Major-General K. C. AppLEyARD, C.B.E. 


PRactTIcALLy everything material which we possess 
is the product of labour applied to the earth or that 
which is taken from the earth ; the engineer has made 
that labour vastly more easy and productive, and in 
ur complex civilisation we could not survive a day 
without him. We, in Britain, have a wonderful 
engineering background and in every branch we can 
— back to great names, great discoveries and 

evelopment, and the establishment of the technical 
foundations on which much of the engineering of the 
world stands. Great manufacturing industries and 


ry | techniques were developed to the point where ours 


was the most prosperous nation on earth. Then other 
countries began to establish these industries for them- 
selves, and to-day we are but one among many. It 
seemed to me, after seeing many countries, that 
we suffer from a tendency to mix up @ proper respect 
and admiration for the technical achievements of our 
forebears with unn admiration and loyalty 
to their manufacturing methods and techniques. This 
I believe to be both wrong and dangerous. 

When we come to the matter of doing the things 
which must be done for ourselves or of making the 
products which the world needs, and which we must 
exchange in order to maintain a reasonable standard 
of life, we should always be prepared to throw the 
methods of the past into the discard without regret 
or respect just so soon as we have better ones. 
Unless we ruthlessly put by the ways of the past 
and are restlessly dissatisfied with those of the present, 
others will pass us by. We need only consider some 
of the recent, well-informed, investigations into some 
of our basic industries to see the facts. Our older 
industries have remained old in their outlook and their 
methods, and the newer ones which depend on them are 
thus apy say from the beginning. 

The past has left us some tremendous problems ; 
the immediate present does not allow us much oppor- 
tunity to solve them because, when we look round, 
we see nothing but the brutality and destruction of 
war. But do we? War brings a unity of purpose 
which never seems to exist in peace. If we could 
find a similar unity of purpose for peace, in which 
people would sink their interests and continue to show 
those high qualities to which I have referred, then 
indeed we should have got something permanent out 
of our present trials. It is rather a terrible reflection 
that, in many directions, war is the greatest spur 
to scientific and engineering pr . We are thrown 
up against new problems with which we are unfamiliar 
and we tackle them with fresh minds. There are many 
apparently impossible things to be done, they must 
be done, and, having no basis of fixed ideas, we let 
our minds go freely and we do them. 

The aftermath of this aspect of war is, therefore, a 
wealth of knowledge which can be devoted to the pur- 
poses of peace. It is perhaps bold to look ahead to-day, 
but I feel that one should do so, not only in order to 
face squarely the unpleasant facts but also to acquire 
inspiration by looking at the possibilities that lie 

ead. The unpleasant facts are largely economic. 
We have lost most of our foreign investments, we have 
to support a staggering national debt, we depend for 
much of our food and many raw materials upon our 
ability to buy them from other countries and to do 
that we must export our products—and they all depend 
on engineering— in face of fierce compeitition. As our 
American friends ¢ay, So what? Are we going to 
give up? Could we give up if we wished to ? 

Listen to the Prime Minister, years before the war : 
“* Mankind has gone too far to go back and is moving 
too fast to stop. There are too many people main- 
tained, not merely in comfort but in existence by 
processes unknown a century ago for us to afford 
even a temporary check, still less a general setback, 
without experiencing calamity in its most frightful 
form.” I hope and believe that we are going to look 
forward and not backwards. Together we can do 
the job if we work as a team, not otherwise. 

We shall have to use our own natural resources of 
every kind to the maximum before importing, and 
exchange our surpluses for the things that we must 
necessarily import to keep ourselves and our industries 
going. If we are to do all this and increase our sur- 
pluses for exchange, efficiency will have to be our 
watchword. Unless our basic industries—coal, trans- 
port, shipping, steel, cotton and agriculture—are 
brought up to the highest pitch of efficiency, all the 
newer ones are going to suffer insupportable handicaps 
in seeking the world’s trade. The mechanisatioa of 
coal and agriculture has begun, but we have a long 
way to go before we get sufficiently cheap coal, steel, 





* Presidential address to the Junior Institution of 
Engineers, delivered in London on December 9, 1944. 
Abridged. 
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transport and all the rest really to assist us to place 
our engineering products in foreign markets on satis- 
factory terms. Our choice lies between the highest 
efficiency, and low wages with a much lower standard of 
living. I am a believer in high wages for hard and efficient 
work; I have no use for the man who expects high 
pay without giving his best in return. High wages 
force efficiency; the engineer’s job is to take 
the burden off the man and put it on to the 
machine. 

First, in the post-war field, the engineers will look 
to our own basic industries with their tremendous 
demand for capital goods. Next, to the replacement 
of all the other things the world at war has lost or 
has been unable to buy, both capital and consumer 
goods. They must be sufficiently cheap for a poorer 
world to buy, advanced in design, of good ae 
and technical efficiency, and carry with them the quality 
and reliability that has always gone with the engineer- 
ing goods of Britain. Here, if we can maintain our 
share of it, is a field almost without limit. Half the 
world is only at the opening stage of an endless demand 
for those capital and consumer requirements which 
it has never had, and which the British engineer and 
the industries that depend on him will be anxious to 
make. The economists and the statesmen have the 
supreme task of devising exchange methods which will 
allow this great potential trade to flow. 

I have lived 50 years. In but little more we have 
seen the creation of the telephone, the aeroplane, the 
motor car, the internal-combustion engine, the steam 
turbine, wireless, the X-ray, the camera and the cine- 
matograph, the typewriter, the electric train, artificial 
silk, plastics, wonderful alloy steels and other metals, 
synthetic oils and dyes, even flying bombs, jet-pro- 
pulsion engines, and the power rocket. Do we imagine 
that the next 50 years will bring us less? A year ago, 
I crossed the Atlantic in nine hours, an every-day 
business for scores of aircraft. Three years ago it 
was an adventure. Thirty years ago a fantastic and 
foolish dream. In three years more it will be a great 
peace-time industry. Radio has become a great in- 
dustry in 25 years and we are at the threshold of uni- 
versal television and the moving picture which will 


give us really natural colour and an appearance of | people involved in these 202 stoppages, including 
solidity in what we see. To-day it is possible to make | workpeople thrown out of work at the establishments 
colour prints from negatives taken with an ordinary | where the disputes occurred, is estimated at about 
camera. We read of great factories for making peni- | 44,000, and the aggregate number of working days 


cillin, for dehydrating and processing food in new ways. 
These are but examples of the new industries in which 
the engineer is vital. 

What is in store for us when physicists have found 
the way to harness the energy of the atom? Too 
imaginative ? I wonder. Who will harness the tre- 
mendous power of the seas and the wind? Some day 
the engineer will; is this still too imaginative? Per- 
haps it is, as an immediate prospect, but the great 
Tennessee Valley scheme provides an inspiration for 
even greater works. 

Are we satisfied with our present rail transport, 
which has hardly improved in speed for 50 years ? 
Have we done more than commence the study of 
streamlining and skin friction, of rubber wheels or 
turbomotive engines, of the use of light metals for 
rail and road transport? I am told that the useful 
efficiency of a motor car to-day is roughly 10 per cent. 
If this could be doubled, it would almost double the 
oil reserves of the world. Does anyone’s voice on the 
telephone sound the same as if he were in the room ? 
Does any mechanical or electrical reproduction of the 
human voice sound perfectly natural and clear and 
sweet ? Where are the tiny pocket receivers and 
wireless transmitters of the future, operated by our- 
selves as we walk? The soldier’s “ walkie-talkie ” is 
evidence that they will be with us some day. There is 
so much to be done that we need never fear for lack of 
scope. What we have to guard inst is lack of 
energy, lack of imagination, and failure to grasp the 
opportunity that comes with flowing trade and com- 
petition, and the creation of real wealth. 

Let us not make any mistake about it, our country 
will have to rely for its post-war efforts and successes 
in home and foreign markets on the technical equip- 
ment and drive of individuals. Committees are never 
going to do it. The individual, however, must be the 
leader of a team if he is going to achieve anything 
considerable and must therefore be equipped with 
much more in the way of qualities and experience than 
is the average man. Merely to be technically qualified 
is not sufficient for the country’s needs. It requires 
engineers of wide outlook on public and foreign affairs, 
with a knowledge of economics and administration 
and an ability to understand and get on with our own 
working people and with other nations. 





TUNGSTEN-STEEL Scrap.—The Minister of Supply has 
issued the Control of Iron and Steel (No. 38) (Scrap) 
Order, 1944 (S.R. and O 1944, No. 1423, price 1d.), 
reducing the prices of scrap steel containing tungsten. 


LABOUR NOTES. 


In a New Year message, Mr. Lawther, acting presi- 
dent of the National Union of Mineworkers, announced 
that in a few weeks a campaign for the public owner- 
ship of the mines would launched. It would be 
carried on by the Union, the Trades Union 

and the Socialist Party. The aim, he said, was to 
make it impossible that ‘‘ ever again shall it be said 
that, in the hour of the nation’s travail, youths would 
rather go to prison than work in Britain’s coal mines 
because of the terrible depths the industry has reached 
under private ownership.” 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to 
have come into operation in November resulted in an 
aggregate increase estimated at approximately 100,000I. 
in the weekly full-time wages of about 600,000 work- 
people, and a decrease of nearly 4,00C/. in the wages 
of about 180,000 workpeople. The principal increases 
affected workpeople employed in the building and civil 
engineering construction industries. Other industries 
in which increases were reported included fine-chemical 
manufacture, engineering in certain areas in South 
Wales, and packing-case making in Scotland, 





Of the total increase of 100,0001. about 88,000]. was 
the result of arrangements made by joint standing 
bodies of employers and workpeople; and nearly all 
the remainder was the result of direct negotiations 
between employers and workpeople or their repre- 
sentatives. The whole of the decrease of approxi- 


based on the official cost-of-living index figure. 





of that month. The approximate number of work- 


lost at 124,000. 


The number of disputes involving stoppages of work 
reported to the Ministry as beginning in November 
was 183. In addition 19 stoppages which began 
before November were still in progress at the beginning 
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in other metal industries 138 stoppages involving 
21,500 workpeople and resulting in a loss of 74,000 


working days. 


Writing in the report of the General Federation of 
Trade Unions for the third quarter of 1944, Mr. George 
Bell, the. general secretary, asks “‘ What is to be the 
eneral attitude towards the industrially and socially 

kward countries?” ‘To countenance,” he says, 
‘* systems of trading with them, based upon exchange 
rates, financial loans and costs which must retard their 
deliverance from age-long poverty and distress is 
neither fair to the oppressed people nor wise so far 
as our own industries are concerned. This long war 
has sharpened the intellect of the fighting men. hen 
they return ... they will. . . take an active interest 
in the social, industrial, and economic conditions of 
their own countries.” 








‘It is reasonable to assume,” Mr. Bell claims, “ that 
they will seek the means to establish new methods of 
production and of more even systems of trading and 
exchange ; they will desiré the application of social 
services to safeguard their domestic lives, and will step 
forward towards a civilisation which wisely-directed 
industry can furnish. In this aim for higher living 
standards, the history of the highly industrialised 
countries will be studied and the hard path of progress 
will be revealed. 





The Catering Wages Commission, it is announced, 
is to recommend to the Minister of Labour and National 
Service an extension of the scope of the Industrial 
and Staff Canteen Undertakings Wages Board, so as 
to include operatives employed in the provision of food 


mately 4,000/. was due to the operation of sliding scales | or drink or living accommodation provided for employ- 


ees in industrial and staff canteens. This agrees with 
a principle in the Commission’s recently published 
proposals, covering other sections of the catering in- 
dustry, of including within each wages board, staff 
canteens and hostels for the catering workers employed 
in the main establishments. The Commission will 
consider any representations received by Saturday, 





February 3, before the recommendation is finally 
made to the Minister of Labour and National Service. 


Last week, the Ministry of Education circulated 


ber and were still in p 


workpeople, three days 





In the 183 stoppages which began in November about | side of the motor-vehicle and re 
29,000 workpeople were directly involved, and over| tion authorities have been 

7,000 indirectly involved—were thrown out of work, | training scheme for apprentices, including arrangements 
that is, at the establishments where the stoppages | for technical education and certification on a national 
occurred, though not themselves parties to the dis-| basis has been agreed. The Ministry of Education 
putes. In the 19 stoppages which began before Novem- | Will issue certificates to all who pass the approved 
at the beginning of that | examination. The City and Guilds of London In- 
month, the total number of workpeople involved in | stitute are adjusting their syllabuses in motor-vehicle 
November, either directly or indirectly, was nearly | mechanics, and these will form the base of the courses. 
8,000. Of all the stoppages of work through industrial | Colleges and schools will be free to use their own exami- 
disputes, known to have been in progress at some time | nations or those of the regional examining unions. 

in November, the coal-mining industry accounted for 
101, involving over 19,000 workpeople and resulting 
in an aggregate loss of 39,000 working days. 











particulars of a scheme to give higher status to all 
craftsmen engaged in the mechanical and engineering 

iring trades. Educa- 
ormed that a special 





According to the Director-General of the War Pro- 
duction Drive of the United States War Production 
Board, some 5,000 labour-management production 


Of 183 stoppages which came to an end in November, | committees, which have proved their worth in in- 
79, directly involving 10,600 workpeople, lasted not | creasing the quantity and improving the quality of 
more than one day ; 48, directly involving 6,900 work- | war production, are now adapting their programmes 
people, lasted two days; 14, directly involving 1,500 | to fit the needs of the reconversion period. 

; 25, directly involving 5,900 . 
workpeople, four to six days, and 17, directly involving 
7,800 workpeople, over six days. 





Explaining that what had been experienced to date had 
been production adjustment, and that the termination 
or reduction of certain production contracts had usually 


Of the 183 disputes leading to sto of work, | ©oincided with step-ups in programmes elsewhere, the 
which began in November, 26, directly involving 5,106 | Director-General said : * Production adjustments, how- 
workpeople, arose out of demands for advances in| °Y® present to the ur-management committee in 
wages; 10, directly involving 1,000 workpeople, out | *. plant problems of (1) maintaining morale and effi- 
of proposed reductions in wages ; 40, directly involving ciency while one order is terminated and another takes 
4,400 workpeople, out of other wage questions; 7, ee or (2) the wee ao a 
directly involving 1,900 workpeople, out of questions | ™°°™Y age a tt iy d 3). y anne ined mage 
relating to working hours ; 17, directly involving 1,800 - ns a y on salem Hs ) rr —— 
workpeople, out of questions respecting the employ- | ‘U%ure Without any reduction in the p uction needed 


to finish the war. 


ment of particular classes or persons; 74, directly — 
involving 12,700 workpeople, out of other questions 
concerning working arrangements, and 9, directly . : : 
involving 2,300 workpeople, out of questions of trade were keoping amployers informetl  abdut. changes: in 
union principles. 


He added that the labour-management committees 


production schedules and had given the collective 
bargaining machinery the facts to use in handling 


In the eleven months, January to N , 1944, the changes in working hours and the application of 
inclusive, there were alt maint 041 rem 25 ‘due to | Seniority ratings. Although these latter problems were 
disputes, involving 795,700 workpeople + rs a ulting not the function of the labour-management committees, 


number of stoppages, 1,170 were in coal mining; they 
involved 560,800 workpeople, and resulted in a loss 
of 2,466,000 working days. In enginee! 











" : the assembling and analysis of the pertinent information 
in deeb cf S00G 000 working’ days, OF the total were definitely within their field of action. 


ring there were 
236 stoppages, involving 120,300 workpeople and | power Commission and employers in the United States, 
resulting in a loss of 584,000 working days; in ship-|a more rational programme for placing disabled em- 
building 188 stoppages, involving 38,800 workpeople | ployees in suitable employment has been introduced 
and resulting in a loss of 347,000 working days, and | in a number of establishments. 


As a result of co-operation between the War Man- 
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THE WEDGE-DRAWING TEST.* 


By E. M. Loxuey, B.Eng., and Proressor H. W. Swirt. 


THE wedge-drawing test consists in the drawing of 
a wedge-shaped specimen of sheet or strip metal 
through a similarly shaped die and ascertaining the 
greatest length of wedge which can be successfully 
drawn through a given width of throat. The general 
forms of specimen proposed are shown in Figs. | to 4, 
herewith, and a wedge angle of 2 x 10 deg. may be 
regarded as typical of more recent practice on the 
Continent and in America. The purpose of this test 
is to determine the suitability of the material for use 
in ordinary deep-drawing operations and to form a 
basis of comparison of the drawing properties of 
different materials. In: principle, the wedge test repro- 
duces in a simplified form the conditions in one sector 
of a circular blank when it is drawn into a cylindrical 
cup, and, if bending, frictional and directional effects 
are discounted and the wedge angle is small, the condi- 
tions of straining are identical. In this respect, the 
wedge test simulates the conditions of true drawing 
more nearly than the tensile test or a cupping test of 
the Erichsen type, and for this reason the test has 
received considerable attention abroad and a smaller 
amount in this country. 

The wedge-drawing test is properly associated with 
the name of Sachs,f who, in 1930, employed a specimen 
of the dimensions shown in Fig. 1 and proposed to 
measure the drawing capacity of the material in terms 


of the limiting value of the ratio a for successful 


drawing in an apparatus similar in type to that shown 
in Fig. 5, on this page, inserted in a tensile testing 
machine. The “ blank-holding ” pressure was applied 
by. serews in stiff spring cover-plates, bearing on a 
wedge-shaped pressure plate covering the tapered 
head of the specimén. In principle, the blank holding 
was therefore of the fixed-pressure as distinct from the 
fixed-clearance type. though the pressure applied could 
not have been controlled or measured with any pre- 
cision. Although no data were obtained at this early 
stage by which the results of the wedge test could be 
compared with those of other tests, it was found that 
the conditions of lubrication materially affected the 
equivalent drawing ratio for aluminium ; tallow gave 
a ratio of 1-85, rape-seed oil 1-61. That the influence 
of friction on the results of the test was realised at an 
early stage is shown by a statement by Eksergiant 
that he had developed an identical form of test in 
1925-26, but had never published it, having dropped it 
because of “‘ many obstacles largely due to friction.” 

In 1934, Kayseler proposed to make use of a wedge- 
shaped specimen as a means for producing a drawn 
strip with bands of progressive deformation on which 
(miniature Erichsen) cupping tests could be made to 
give an indication of residual drawing capacity. 
Kayseler’s specimen (Fig. 2) was much larger than the 
Sachs prototype, had double the wedge taper, and a 
modified shape at the butt to give a square end after 
drawing. In 1938, Stelljes and Weiler used a modifica- 
tion of Kayseler’s specimen (Fig. 3) with a long reversed 
taper to give scope for more systematic cupping tests. 
They also plotted results obtained with Kayseler 
specimens of four aluminium alloys, showing the 
relationship between maximum drawing load and 
wedge length ; in each case, individual results spread 
up to 5 per cent. or more from the mean curves, which 
was nearly linear in two cases and distinctly convex in 
the others. 

In the meantime, Templin§ in America failed to 
obtain what he considered satisfactory results with 
aluminium and its alloys; he apparently used the 
original Sachs form of specimen and apparatus and 
considered that the means for blank-holder adjustment 
were inadequate. It is perhaps not without significance 
that in his book, published in 1937, Sachs|| confines his 
reference to the wedge-drawing test to a single para- 
graph, deals with i‘ in very general terms and makes 
the rather vague claim that “a number of tests with 
different materials and lubricants have given similar 
results to actual deep-drawing tests.” 

In-an attempt to overcome the sources of inaccuracy 
revealed by earlier work, Brewer and Rockwell have 
developed in America a wedge-drawing technique for 


aluminium and light alloys, in which a special high- ' 


pressure lubricant (sulphurised lard oil with suspended 
mica) is used and the draw is made rapidly (at an 
unspecified speed) by means of a hydraulic jack. These 
workers claim that with this procedure frictional 





* Report on Deep-Drawing Research carried out at 
Sheffield University, under the direction of Professor 
H. W. Swift, for the Automobile Research Committee 
of the Institution of Automobile Engineers. Abridged. 

+ Metallwirtschaft, vol. 9, page 213 (1930). 

+ Metals and Alloys, vol. 2, page 222 (1931). 

§ Proc. A.S.T.M., vol. 36, Pt. 2, page 246 (1936). 

l| Spanlose Formung, page 156 (1937). 

4 Metal Progress, vol. 41 page 663 (1942). 
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. Main plate. 

. Wedge pieces. 

Pressure plate. 

Adjusting screws. 

. Holder for insertion in testing machine. 

. Test specimen. 

- Packing piece of same thickness as specimen. 
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TABLE I.—Comparison of Drawing Ratios. 
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effects are negligible. The width of their wedge is 
about 1 in. at the neck and the total angle of taper 
about 20 deg., as is indicated in Fig.4. An examination 
of their published figures with ten light alloys leads 
to the following results. 

(1) The marginal range between the equivalent 
z (Fig. 11) above which failure occurs, and 

1 
that below which failure does not occur, corresponds on 


drawing ratio 


the average to a difference in R. of 0-113 with the 


1 
wedge test and 0-114 with the cup-drawing test. These 
correspond to ranges of 0-226 in. and 0-228 in. in the 
blank diameter with a-2-in. punch. In cup-drawing 
tests made in the experimental sub-presses at Sheffield, 
the marginal range is only about 0-05 in. on blank 
diameter with a 2-in. punch. 

(2) The difference in equivalent. drawing ratio 
between wedge tests made with longitudinal and trans- 
verse specimens is on the average 0-072, which corre- 
sponds to a blank diameter range of 0-145 in. with a 
2-in. punch. The greatest difference of this kind 
recorded corresponds to a blank diameter range of 
0-32 in. 

(3) The drawing ratios corresponding to the mean 
of marginal range, and in the wedge test to the 
mean for longitudinal and transverse specimens, are 











Alloy. Wedge-Drawing | Cup-Drawing 
' i tio. Ratio. 

24 8-0 1-92 2-04 

24 8-0 1-77 2-00 

24 8-T 1-48 1-40 

52 8-0 1-87 2-04 

52 +4 1-68 1-89 

53 S- 1-73 1-98 

61 S-W 1-73 1-85 








summarised in Table I, herewith. It will be seen that, 
in all cases except one, and that a very unsatisfactory 
material, the wedge-drawing ratio is substantially 
lower than the cup-drawing ratio, the averages being 
1-78 and 1-97, respectively. With a 2-in. punch, this 
difference would correspond to a difference of 0-38 in. 
in blank diameter. 

By comparison with the consistency obtained with 
cup-drawing tests on the apparatus at Sheffield, the 
results obtained by Brewer and Rockwell are disappoint- 
ing in regard to both wedge-drawing and cup-drawing 
experiments. Moreover, if the finally-shown difference 
of 0-38 in. between equivalent wedge and cup blanks 
is to be explained in terms of friction, the results 
scarcely justify the high-speed- drawing apparatus, 
which was specially devised to minimise friction. 

In nse to a special request for an investigation of 
the wedge test with particular reference to its usefulness 
in connection with metals drawn in the automobile 
industry, it was decided to construct suitable apparatus 
for holding wedge specimens and to carry out systematic 
tests in the only light testing machine which was 
continuously available in the laboratory. This was a 
screw-operated machine not capable of any drawing 
speed approaching that of a hydraulic jack, but even 
at the high speed. of the American tests it was clear 
that friction had by no means been eliminated, and at 
a slower’ drawing speed it would be easier to make 
various observations and measurements of interest 
during the course of the draw. 

To carry out the wedge test properly, it is necessary 
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to provide means for holding the specimen so that it 
is drawn without bending or unwanted distortion, for 
applying the strain, and for measuring the load in- 
duced. It is also necessary to clamp the “ free” end 
of the specimen in such a way that neither slip nor 
rupture occur in the clamp. Since it was the purpose 
of the investigation not merely to examine the wedge 
test as a practical means of measuring drawing qualities, 
but also to obtain information regarding strains under 
the conditions of drawing imposed by the test, the scale 
of the apparatus was made larger than would pro- 
bably be required for commercial testing purposes, 
and means were provided for inserting a plate-glass 
window so that the progress of straining could be 
observed or photographed. The test piece was based 
on a width of 2 in. at the throat (five times as wide as 
the Sachs test piece) and a total angle of taper of 
20 deg. With mild steel of the thickness under in- 
vestigation (0-036 in.), the breaking load was about 
1-5 tons and this formed the general basis of design 
for the apparatus. It seemed to demand more careful 
consideration in design than was evident in pub- 
lished descriptions of earlier types. The greatest 
pressure and wear would clearly occur between the 
tapered edges of the specimen and the “ die plates ” 
between which they were held. These die plates must 
therefore have strong, true and wear-resistant faces, 
and the apparatus holding them must maintain the 
precise geometrical conditions at all stages of the draw. 
The details of the apparatus as designed and con- 
structed are shown in Figs. 6 and 7, opposite. 

The die plates were made of high-carbon steel, 
case-hardened and ground, and took the form of 
separate wedge pieces (c in Fig. 6) inserted in the frame 
formed by their holder, being held against true surfaces 
in this frame by the pressure transmitted through the 
specimen itself during drawing. The holder con- 
sisted of a steel main-plate a, shaped and machined 
at one end to suit the upper cross-head of a tensile 
testing machine and planed transversely at the other 
(lower) end to provide a retaining ledge a’ for the 
wedge pieces. The wedge pieces were restrained against 
the lateral pressure by a bridge piece b, passing round 
the back of the main-plate, to which it was screwed, 
and affording vertical bearing surfaces for the wedge 
pieces c. Studs inserted in the horns of the bridge 
piece provided means of attachment for the cover 
plate e, which closed the apparatus from the front. 

The conditions of drawing at the edges of the speci- 
men having been determined in this way, it was also 
necessary to provide suitable drawing conditions for 
its faces; in particular, to ensure a sufficient clearance 
to prevent undue secondary pressures and at the same 
time to deny freedom for buckling to develop. This 


























1+ 


22 23 
+406.) 


“ENGINEERING 


blank-holding function was carried out by the cover 
plate e and a pressure plate d (see Fig. 8). This pres- 
sure plate was carefully ground to the same shape as 
the tapered portion of the specimens to be used and, 
therefore, fitted into the space between the wedge 
pieces c. Its thickness was less than that of the wedge 
pieces by the thickness of the specimens and by the 
clearance prescribed. When the holder was assembled, 
the wedge pieces and pressure plate inserted, and the 
cover plate e tightened up, the space left for the speci- 
men was therefore precisely fixed ; in width and angle 
by the wedge pieces between the machined surfaces 
of the bridge piece b and. pressure plate d, in thickness 
by the same wedge pieces between the machined 
surfaces of the main-plate a and cover-plate e less the 
thickness of the pressure plate d, which was ground 
for the purpose. 

Under normal conditions, the cover plate e was of 
steel, case-hardened and ground on the inner surface, 
as was also the pressure plate d. This precaution was 
necessary to prevent scratching and roughening of 
these surfaces by the specimens during drawing, and 
the consequent increase of friction. In cases where 
it was desired to make visual examination of strains 
during the progress of drawing, the cover plate 
e was replaced by a plate-glass block, } in. thick, 
clamped in position by shaped side plates as indicated 
in Fig. 9. The early fracture of one such block showed 
that it was not safe to adopt this construction as 
standard, and it was decided in future only to use the 
glass cover plate under conditions of moderate drawing 
and when visual observations were specifically required. 

A certain amount of exploratory work was found 
necessary before a satisfactory form of clamp was 
obtained for the drawing end of the specimen. 
the form ultimately adopted, the clamp consisted of 
two steel blocks f and g, Fig. 7, clamped together 
by four studs and nuts. Each block had alternate 
shallow grooves (7 in. to 4 in. deep) milled on its 
clamping face to ensure adequate clamping of the 
(somewhat enlarged) end of the specimen without ex- 
cessive concentration of stress. True centring of the 
specimen was ensured by means of a locating pin h 
(Fig. 6), registering with a central hole in the specimen. 

To ensure a truly axial pull under test, a knife-edge 
system was inserted between the clamp and a (nomin- 
ally) self-aligning coupling J, machined to siit the 
lower crosshead m of the machine. This knife-edge 
was set perpendicular to the face of the specimen 
to ensure that the drawing force was applied along 
its central axis; to the same end, the fixture was 
set in the testing machine so that the knife-edges of 
the machine were similarly perpendicular to the face 
of the specimen. It was assumed that the inherent 
flexibility of the strip metal would accommodate any 
slight imperfections of alignment in the other plane. 
Constructionally, the lower knife-edge was formed by 





machining both ends of a cireular rod which fitted 
closely in a hole bored transversely in the stepped 
cetiniaionh bar ». This bar, which formed a holder 
for the double knife-edge and relieved it from bending 
st , was essentially an extension of the main 
clafmping block, though for constructional convenience 
it was a separate element, screwed in and machined 
in position. The knife-edge load was transmitted to 
suitable grooves in a pair of hardened steel blocks p, 
screwed to the underside of the male self-aligning 
element / of a fitting inserted in the lower crosshead. 

The testing machine employed in the investigation 
was a 10-ton Buckton tensile machine of normal type, 
with screw-operated straining mechanism driven from 
an electric motor with variable-speed gear. The poise 
weight was hand-operated and the straining rate was 
always sufficiently slow (maximum | -34 in. per minute) 
to allow load readings to be taken from the steelyard 
in the usual way. A certain amount of difficulty was 
experienced with the machine in obtaining sufficient 
straining range to draw through the longer specimens, 
but by certain minor adjustments to the machine 
itself, by spacer inserts r (Fig. 6) between the cross- 
heads and self-aligning shackles, and by a slight shorten- 
ing of the neck of the specimens, this difficulty was 
overcome. It is only mentioned to draw the attention 
of others to the need for ample allowance in this dimen- 
sion. 

The form of test piece originally used is shown in 
Fig. 10, on this page, but this was found unsatisfactory, 
partly because the rather sharp radius where the neck 
of the specimen was enlarged to fit the clamp proved 
a source of weakness, and partly because the initially 
straight top became markedly concave during drawing 
and did not afford any satisfactory means of correlation 
with the conditions of drawing from a circular blank. 
For these reasons, and also to reduce the overall length 
as far as possible, the shape of specimen was subse- 
quently modified. to that shown in Fig. 11. It will 
be seen that, in this form, the portion of the specimen 
under test represents a 20-deg. segment of a circular 
blank drawn from radius R, to radius R, = cosec 
10 deg. = 5-77 in. Variations of effective drawi 


ratio > can be obtained by varying the dimension Ry 


i 

between specimens ; moreover, circular arcs scribed on 
the specimen from the virtual centre afford a visual 
indication of distortions under test and enable measure- 
ments to be made of local strains which can be correlated 
with circular drawing conditions. 

To obtain consistent results, it was found ne 
to ensure geometrical accuracy in the reproduction of 
test pieces and uniformly smooth machined finish on 
the tapering edges. For these reasons, test pieces 
were first scribed approximately to shape and cut in 
a shearing machine, and then inserted in batches of 
30-36 in the special milling jig shown in Figs. 12 
and 13. In this jig, the heads of the pegs a and b 
are of such diameter that their external common 
tangents make angles of 10 deg. with the axis of the 
jig. Hence the edges of the batch of test pieces, milled 
when the jig is mounted with these heads on parallel 
blocks on the machine table, make accurate angles of 
10 deg. with the axis of the pieces. When pegs a are 
replaced by others identical with pegs 6, the neck of 
the test pieces can be milled parallel. Finally, by 
drilling through the holes c, the test pieces are provided 
with accurately centred locating holes for mounting 
in the drawing apparatus. For the scribing of circular 
arcs, the test pieces are located by these holes on 
another jig, too simple to need description, in which a 
pop-mark provides the common centre for the circles 
to be scribed. 

The first, and, as it proved, exploratory series of 
tests were made with aluminium-bronze test pieces, 
since the steel strip with which it was planned to carry 
out the bulk of the investigation was not then available 
and it was known that the aluminium-bronze gave a 


In | high drawing ratio (2-3) in the cup-drawing test. The 


aluminium-bronze was 0-038 in.thick and its percentage 
analysis was :—Copper, 94-8 ; aluminium, (remainder) 
4-75; manganese, about 0-30; iron, about 0-1; 
chromium, about 0-02; silicon, about 0-02; lead, 
0-01 ; nickel, trace. 

The aluminium-bronze test pieces were made to the 
form shown in Fig. 10, and, in conformity with the 
practice adopted in cup-drawing experiments, the test 
pieces were lubricated with tallow, on both faces and 
edges, before insertion in the apparatus. The thickness 
of the pressure plate was adjusted to provide a net 
clearance of 0-002 in. with the test strip in position. 
The speed of drawing in the machine was about 1-34 in. 
per minute ; higher speeds were tried, but were found 
to make observation and measurement difficult. 

On the assumption that the wedge-drawing test 
would give generally similar drawing ratios to the 
cup-drawing test, experiments were commenced with 
a ratio of 2-3, but failure occurred every time. Gradu- 
ally diminishing ratios were therefore employed and 
three pieces tested at each ratio, but it was not until 
a ratio of 1-8 was reached that any wedge could be 
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successfully drawn. At this ratio, two out of three 
tests were successful and at all smaller ratios every 
test was successful, but at a ratio of 1-85 (and upwards) 
no successful draw was obtained. These results are 
summarised in Fig. 14, on page 39, from which it 
will be seen that the breaking load was remarkably 
consistent between tests, an indication that the material 
and the conditions of test were both uniform. In 
blanks which failed, fracture occurred across the neck 
of the specimen at the section where it joined the 
wedge and was a typical shear fracture at an angle 
of about 45 deg. with the plane of the specimen. The 
remarkable feature of the results of these tests with 
aluminium-bronze was the relatively low drawing ratio 
found possible in wedge-drawing as compared with 
cup-drawing. Apart from this discrepancy, the tests 
were consistent and, within their limited range, showed 
a sharp distinction between success and failure. 

All subsequent series of tests in this investigation 
were made with mild-steel blanks of the form shown 
in Fig. 11. The steel strip was of deep-drawing quality, 
4} in. wide, and its analysis was: C, 0-07 per cent. ; 
Mn, 0-37 per cent.; Si, trace; S, 0-025 per cent. ; 
P, 0-012 per cent. Tensile tests made on B.S. 485 test 
Pieces, } in. wide, showed a yield stress of 11-0 tons per 
square inch and an ultimate stress of 20-5 tons per 
square inch, with an elongation of 36 per cent. on an 
8-in. gauge length. Wedge tests were carried out in 
an exactly similar way to those with aluminium- 
bronze, and in the first series tallow was applied as 
lubricant. It should be mentioned that the early tests 
with steel were made before the pressure plate and 
cover plate had been hardened, and it was the fact 
that considerable scratching occurred near the lines 
of drawing of the edges which led to the hardening of 
these two plates before continuing systematic work. 
After hardening, no recurrence of scratching was 
detected, results were more consistent, and generally 
more favourable to the material. The steel strip was 
0-036 in. thick and initially was provided with a 
clearance of 0-004 in. ;. but, to minimise the wrinkling 
tendency, opportunity was taken when hardening the 
plates to reduce this clearance to 0-0025 in., a clearance 
which was maintained through all subsequent tests. 

(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 


The Electrician Annual Tables of Electricity Under- 
takings. Fifty-fifth Edition, 1944-1945.—The break in 
the annual publication of these useful tables, which 
occurred in 1940 and again in 1942, has not had to 
be repeated and a general welcome will be given to 
this new edition which follows that of 1943-44 within 
the interval of a year. Present conditions suggest 
that a continuation of annual publication may now 
reasonably be hoped for. This volume is so widely 
used for reference purposes, both by the electric-supply 
industry and by manufacturers and traders of all kinds, 
that breaks in the continuity of its appearance may 
cause some inconvenience, although at the present 
time, when the publication of so many statistical 
returns is still forbidden, an interval of non-appearance 
is less serious than it would be under normal conditions. 
Users, however, will be glad to find that the begin- 
ning of 1945 has brought them a new edition, although 
it has heen impossible to revise in an adequate way the 
tables dealing with Dominion and Colonial and foreign 
undertakings. The latter, in particular, are very 
incomplete, and it has still been necessary to exclude 
figures relating to enemy countries and those in enemy 
occupation. Even with British electrical supply under- 
takings, particularly those of power companies, all 
statistics are not brought up to date, not because the 
necessary data may not actually be readily available 
but because the publication of information about recent 
activities is not permitted. It is probable, however, 
that the returns relating to British company and 
municipal undertakings are mainly consulted by 
users, and the 200 odd pages devoted to these will be 
found as generally useful as ever. The book, which 
retains the more convenient format adopted last year, 
is published by Messrs. Ernest Benn, Limited, Bouverie 
House, 154-160, Fleet-street, London, E.C.4, at the 
price of 12s. 6d. including postage. 





SERVICE RESULTS WITH DIESEL LOCOMOTIVES.— 
Figures given in Railway Age for locomotive performance 
on American railways show that a group of 2,000-h.p. 
passenger Diesel-electric units on one railway ran 
24,200,000 miles in high-speed service between the time 
they were commissioned in 1938 and July, 1944. This 
represents an average monthly mileage per unit of 
nearly 22,000. Individual units are covering as much 
as 32,000 miles a month. The availability of the units 
is averaging more than 95 per cent. of the possible 
running time. The modern American steam locomotive 
is stated to be capable of running more than 400 miles a 
day for 15 out of every 16 days. 
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ABSTRAOTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
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ELECTRICAL APPARATUS. 

561,855. Transformer. F. H. Haynes, of Enfield. 
(4 Figs.) December 2, 1942.—The invention is a trans- 
former havng a laminated magnetic core constituted 
by metal plates clamped together between two frames. 
An object of the invention is to provide improved means 
for supporting a top panel. Two frames 10 are clamped 
against opposite faces of a pack of thin metal plates, ot 
shown, that form the magnetic core of the transformer 
with the inner faces abutting the pack. The pack and 
the frames are clamped together by bolts passing through 
holes 11 in the frames. A top panel is mounted on top 
of the transformer and is supported by two projections 12 
on each frame. Each projection is formed with an 
undercut slot 13 of inverted T-section that extends 
inwardly from its inner face and the top panel is formed 





(561,855) 


with four bolt-holes to register with the slots 13 in the 
two frames. The panel is secured to the frames by nuts and 
bolts extending through the bolt-holes into the slots, with 
either the bolt-heads or the nuts engaged with the under- 
cut surfaces 14 of the slots. The slots 13 accommodate 
the variations in the spacing apart of the frames 10 due 
to the cumulative tolerance in the thickness of the plates 
forming the core, so that the bolt-holes can be drilled 
previously in the top panel at a standard distance apart. 
Each frame is provided with two lugs 15 projecting from 
the top of its outer face to receive a terminal strip. Each 
lug is formed with a bore 16 extending from its outer face 
into the bottom of the adjacent slot 13 and the outer 
end of each bore is reduced in diameter and screw- 
threaded at 17. The terminal strip is secured to the 
frame by screws screwed into the portion 17 of the bores 
from outside. Each frame 10 is formed with feet 18 by 
which the transformer may be secured to the base plate. 
( Accepted June 7, 1944.) 


FURNACE APPARATUS. 

562,407. Reverberatory Melting Furnace. Alexandra 
Furnaces, Limited, of Cardiff, and W. Williams, of Cardiff. 
(2 Figs.) January 18, 1943.—The invention is a reverbera- 
tory melting furnace. The roof of the furnace, which is 
of the usual brick construction, is arched and formed 
with a series of progressively stepped down arches 4, 5, 
6 and 7, from the end in which the burner is inserted, 
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to the throat 9 of the furnace. By the arched formation 
of the roof and the plurality of progressively stepped-down 
arches a series of progressive reverberatory actions is 
caused on the flame, thus ensuring a completely hot 
furnace. The melting time is considerably reduced, with 
@ consequent saving of fuel. This roof allows freedom of 
action in expansion and contraction, thus preventing 
stress in the brickwork, which gives longer life to the 
furnace, while internal repairs can be readily effected by 
the removal of one or two arches. ( Accepted Juae 30, 1944.) 





MISCELLANEOUS. 


562,204. Butterfly Valve. The Wellman Smith Owen 
Engineering Corporation, Limited, of London, and C. H. 
Smith, of London. (7 Figs.) December 14, 1942.—This 
invention is a butterfly valve, the object of which is 
to enable substantially equal changes of flow past 
the valve to be obtained for equal angular movements 
of a handwheel. The circular valve member is pivot- 
ally mounted within the housing 1 on a solid spindle 
which loosely carries a gear wheel 7 having an elongated 
boss extending through one wall of a part of the hous- 
ing 1. On this boss, the actuating handwheel 6 is 
fixed. The second and larger gear wheel 8 is carried 
on a part of the lay-shaft which is formed hollow as « 


f | sleeve having a circular flange 17 at its inner end. The 


lay-shaft is divided into two parts 9a, 9b adapted to be 
connected by a blade clutch at 19. The part 9a carrying 
the gear wheel 8, and formed as a sleeve, is fitted in its 
bore with a spindle which extends through the wall of 
the housing 1 and is fitted with an operating knob 20 on 
its outerend. The other part 9b of the lay-shaft is solid 
and is mounted in the lateral enlargement of the valve 
housing 1. At one end, this part of the lay-shaft is 
connected to a servo-motor system for remote control 
of the valve. At the other end it carries one claw part 
19a of the clutch, the companion claw part 19d being 
formed on the flange 17. The gear wheel 8, in effect, 
constitutes a lever which is connected at point 21, by 
a link 13, to the lever 12 fixed to the valve shaft. This 
lever and link mechanism is designed so as to give the 
conditions of valve operation described. The housing 
provides a convenient means for enclosing the gears 7 
and 8 and the lever and link mechanism. The link 13 
may have a tail which, when the valve is opened, bears 
against the housing to limit the opening movement. 
When the operating knob is released and pressed, the 
spindle on which it is carried is moved inwards and the 
blade clutch at 19 is engaged so that the two parts of the 
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lay-shaft are put into operation and the valve passes 
from manual control and comes automatically under 
control of the servo-motor system; also the pressure 
of a controlling spring housed in an enlargement of the 
bore of the hollow lay-shaft sleeve 9a and under com- 
pression when the clutch at 19 is disengaged, is relaxed. 
When, however, the operating knob 20 is drawn outwards 
to its full extent and turned to engage its locking catch, 
the blade clutch at 19 is disengaged, the controlling spring 
is compressed and the two parts of the lay-shaft 9, 9a 
are disconnected one from the other. The valve is now 
under manual control by means oi the handwheel 6 
which directly operates the gear wheels 7, 8. In both 
cases movement of the valve member takes place by 
way of the lever and link mechanism. The operating 
knob may carry a pointer to indicate whether manual 
or servo-motor control is in operation. The lay-shaft 
part 9a or the wheel 8 may carry a disc with a pointer 
to indicate, in conjunction with a fixed scale, the flow 
through the valve. Under pressure of the controlling 
spring, the flange 17 on the lay-shaft sleeve 9a is pressed 
into close contact with an annular disc 29 secured to the 
housing. The flange 17 is of steel and the disc 29 of 
brass or other soft metal, so that the contact of the faces 
of these two members provides a friction brake. The 
servo-motor system illustrated comprises a diaphragm 
disposed in a casing 30 and subject to fluid pressure 
control. The diaphragm operates through a rod 31 and 
a freely rotating sprocket 32 at the lower end of the 
rod, on a sprocket chain 33 which is anchored at one end 
and, after being passed around the sprocket 32 and 
another sprocket on the lay-shaft part 9b, is led at its 
other end to the extremity of an arm 37 pivotally 
mounted in the housing. A device 39 on the rod 31 
guides and acts as a step to determine the limit of down- 
ward movement of the rod. When the rod descends, the 
arm 37 is raised and the sprocket rotated to turn the 
lay-shaft and move the valve member to the open posi- 
tion. The arm 37 is raised against the operation of a 
spring which returns the parts to the normal position 
when the fluid pressure on the diaphragm is released. 
(Accepted June 22, 1944.) 
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FATIGUE TESTING OF 
BEARING ALLOYS. 


By P. G. Forrester, M.Sc., and 
B. CHatmers, D.Sc. 


OnE of the principal limitations to the use of 
white-metal bearings lies in their liabiljty to failure 
hy cracking under severe loading conditions. The 
development of alloys more resistant to this form of 
failure, yet retaining the advantages of white-metal 
alloys, is therefore a matter of considerable import- 
ance. While the ultimate criteria of this, as of other 
aspects of bearing performance, are the engine test 
and the road test, such tests are expensive, pro- 
longed, and difficult to interpret. The only practic- 
able procedure in testing a wide range of alloys is 
therefore to carry out a preliminary sorting for 
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engine tests on the basis of laboratory tests of some 
kind. A wide variety of tests has been used by 
different investigators for this preliminary sorting, 
ranging from simple mechanical tests, such as tensile, 
compressive and hardness measurements, to those 
in which actual bearings loaded artificially are used. 
The former. type of test is accurately controllable, 
but the type of stressing applied may have little 
or no relationship to that which produces failure in 
a bearing. The latter type may simulate fairly 
accurately the conditions encountered in a bearing, 
and is undoubtedly useful for the testing of actual 
bearings, but may contribute little to the under- 
standing of the fundamental causes of cracking. 
Intermediate between these two types, machines 
have been designed which do not involve the use of 
actual journal bearings, but in which the stresses 
imposed have some resemblance to those of a 
bearing. The design of such machines involves 
some assumption regarding the nature of the stresses 
that result in the cracking of bearing metal. The 
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possible sources of such stresses may be divided con- 
veniently into those of a mechanical and those of a 
thermal nature and the machines designed to simu- 
late such stresses are discussed under those headings. 

Mechanical Sources of Stress.—A complex system 
of stresses results from the pressure between the 
shaft and the journal. The primary effect of this 
pressure is to bring about radial compressive stresses. 
As D. J. Macnaughtan shows,* these, in turn, cause 
lateral and circumferential compressive stresses and 
also, as a result of the metal spread round the area 
of maximum pressure, in circumferential and longi- 
tudinal tensions. In many bearings the shaft has a 
pounding action, so that these various stresses are of 
a cyclic character. The pounding action of the 
shaft has been simulated in a machine used by 
H. Greenwood,t and cracking of the metal obtained. 
This investigator was interested primarily in the 





plastic deformation of the metal brought about by 





Fig. 2. 


the pbunding, and observations of cracking were only 
qualitative. A second source of stress is the fric- 
tional force between the shaft and the journal, 
which is small when there is full fluid lubrication, 
but may reach local high values when only a boun- 
dary film is present. 

A third mechanical source of stress is derived from 
the flexure of the whole bearing-shell, and there 
seems little doubt that this is one of the major causes 
of failure of certain bearings. E. A. Ryder{ has 
shown that in a bearing running under load condi- 
tions which it would normally withstand satisfac- 
torily, cracking occurs when the backing material is 
weakened by drilling holes in it, thus increasing the 
degree of flexure. On the other hand, it is com- 
monly accepted that the resistance of a bearing to 
fatigue failure may be increased by reducing the 
thickness of the white metal. This brings the sur- 
face of the metal closer to the neutral axis and so 
reduces the surface stress for a given degree of 
flexure. At least two machines have been designed 
to apply alternating flexure to bearing metal. T. E. 
Stanton§ used a machine in which a steel ring lined 
with white-metal is stressed by rotation between 
three loaded rollers, and obtained by this means a 
network of fine cracks. A somewhat similar machine 
was used by A. J. Phillips, A. A. Smith and P. A. 
Beck.|| 

Thermal Sources of Stress.—Experiments carried 





* Jl. Inst. Metals, vol. 55, page 33 (1934). 

+ Loc cit., page 77. 

t Métals and Alloys, vol. 11, page 69 (1940). 

§ Aeron. Res. Com. Reports and Memoranda, No. 1424. 
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out by F. C. Thompson, A. 8. Kenneford and G. C. 
Seager* have shown that the differential contraction 
of steel and white metal can result in considerable 
tensile stresses remaining in the white metal after 
lining. These stresses are not appreciably relieved 
by creep at room temperature. On heating, the 
stresses are considerably reduced on account of 
the differential expansion of the metals, but these 
investigators believe that even at elevated tem- 
peratures the residual stress may have a consider- 
able influence. They conclude that cracking is 
due to “ the simultaneous effect of a tensile stress 
upon which is superimposed a rapidly pulsating 
compression.” On the basis of this theory a machine 
was designed by G. C. Seager and W. H. Tait in 
which a specimen was subjected to a tensile stress, 
and, at the same time, to repeated blows of a small 
hammer. Results obtained with this machine 
seemed to show that the number of blows required 
to fracture a specimen was reduced by increasing 
the tensile stress. This conclusion might be ex- 
pected from the results of Haigh (as reported by 
D. J. Macnaughtan{), who showed that with tin 
alloys, as with other metals, the fatigue range is 
reduced by moving the mean stress position farther 
in the tensile direction. H. W. Russell§ suggests 
that local variations in the temperature of the 
bearing surface may result in considerable stresses. 
Recently W. Boas and R. W. K. Honeycombe)| 
have shown that cracks may be brought about in 
tin, cadmium and zinc, by thermal cycles alone. 
They believe this phenomenon is due to the high 
degree of anisotropy of thermal expansion of these 
metals, and suggest that this “thermal fatigue ”’ 
may be an important factor in the behaviour of 
bearing metals. It is probable that all these sources 
of stress play a part in bringing about the cracking 
of white metal.. Disregarding for the present pur- 
pose the thermal fatigue theory of Boas and 
Honeycombe, the complex stress system resulting 
from a combination of these effects can be resolved 
at any particular instant and for any point in the 
metal into a single resultant stress. The amount 
contributed by each possible source of stress will 
affect the form of the stress/time relationship and 
the mean stréss position. Information available 
concerning the effect of mean stress, summarised 
by H. J. Gough,§ indicates that this factor is 
unlikely to affect materially the relative resistance 
to alternating stress of alloys of a particular range. 
Less is known concerning the effect of the form of 
the stress/time relationship, but it is known that 
for many different alloys the rate of repetition of 
stress has little effect on the fatigue strength. 

On the basis of these considerations it seemed 
preferable to the authors to design their machines 
so that the conditions of testing were accurately 
reproducible rather than to attempt to simulate 
in detail the complex stress system of a bearing. 
The essential requirement appeared therefore to be 
that a simple alternating stress should be applied 
to the material to be tested and that the form of this 
stress should be made to correspond as closely as 
possible with that encountered in a bearing, so far 
as this could be done without reducing the repro- 
ducibility of testing conditions. The early experi- 
ments in this research were carried out by Dr. W. T. 
Pell-Walpole, who designed a machine which 
applied alternating flexure to bearing metal bonded 
to steel and produced a form of cracking very 
similar to that of a bearing. In view of this evidence 
and of the fact that alternating flexure is simple to 
apply and accurately controllable, this form of 
stressing was adopted as fitting most closely the 
above conditions. It was also considered essential 
that specimens under test should be maintained at 
an accurately-controlled elevated temperature. In 
practice, temperatures up to 180 deg. C. were 
employed. Bearing metals are commonly used 
when bonded to steel or bronze, and their resistance 
to fatigue failure in this condition is a factor con- 
trolling their practical value. Two of the machines 





* ENGINEERING, vol. 146, page 235 (1938). 
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t Loe. cit. 

§ Discussion on Macnaughtan’s paper, JI. Inst> Metals, 
vol. 55, page 106 (1934). 
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to be described test the alloy when bonded to steel 
or bronze strip, the one testing flat strip and the 
other strip formed into a half-shell. As, however, 
the bond is not entirely reproducible it was also 
considered desirable to test the alloy itself. For 
this purpose rotating cantilever machines, modified 
so as to allow of testing at elevated temperatures, 
are used. 

The design of the rotating cantilever machine is 
shown in Fig. 1, on page 41, and the arrangement 
of the apparatus is illustrated by the photograph 
reproduced in Fig. 2. The cylindrical specimen, 
which has a gauge length of 1} in. and a gauge 
diameter of 0-35 in., is gripped in a collet chuck 
(a, Fig. 1), attached to the shaft of an induction 
motor. During a test, the specimen is held in a 
vertical position submerged in an oil bath. A steel 
collar 6 is slipped over the lower end of the specimen, 
and to this collar is attached a chain which passes 
under the pulley ¢ and over the pulleys d and e 
to the weight f. The collar 5 takes the place of the 
more usual ball-race through which the ‘load is 
applied. The motor baseboard is mounted on 
hinges g, which enable it to be swung into a hori- 
zontal position for changing the specimen. The 
weight f is attached by a cord to a switch, so that 
when the specimen breaks the motor is stopped. 
An electric clock in the same circuit as the motor 
is also stopped. The oil bath is heated by a resistance 
heater A, such as is used in an electric iron. The 
heater is placed on a sheet of copper laid on asbestos 
board. The temperature of the oil bath is controlled 
by a simple bimetallic-strip type thermostat. The 
bimetallic strip & is immersed in the oil, and carries 
an arm which makes or breaks a circuit operating 
a relay. An ordinary electromagnetic type of relay 
was first used, but was found to “ chatter ” a great 
deal owing to the vibration of the machine, giving 
rise to intermittent contact at the thermostat 
points. A relay was therefore designed having a 
slight delay in its action. It consists of a bimetallic 
strip wound with a few turns of resistance wire. 
When the relay circuit is completed the bimetallic 
strip is heated by the resistance wire, and its 
resultant movement is used to break the contact 
of the main circuit. The thermostat maintains the 
temperature of the oil bath constant to within 
+1 deg. C. 

Difficulty was experienced in holding some of 
the softer alloys, for at the temperature of test they 
tended to flow and thus become loose. This was 
overcome by bonding the alloys on to short brass 
cylinders of the same section as the specimen. 
Four of these machines have been constructed, two 
operating at 1,425 r.p.m. and two at 2,850 r.p.m. 
In spite of their very simple construction, they have 
been found entirely satisfactory for applying the 
relatively low stresses required in these tests, and 
their results show no more “ scatter ”’ than is usually 
met with in fatigue testing. Examples of the fatigue 
curves obtained are shown in Fig. 3, on page 41, 
in which stress in tons per square inch is plotted 
against the number of cycles to fracture. For 
the majority of alloys the fatigue strength on a 
10? cycles basis may be estimated with an accuracy 
of about +0-02 ton per square inch, approximately 
+2 per cent. 

The construction of the machine for testing the 
lined flat strip is shown in Figs. 4 to 7, on this page, 
and a general view of the machine is reproduced in 
Fig. 8. Fig. 5 shows the machine in plan, Figs. 4 
and 6, are sections through the machine, and Fig. 7, 
a section through the heater. Four specimens of the 
shape shown in Fig. 9 are cut from the strip and 
mounted side by side, in a small heating chamber. 
The specimens have a gauge length of | in., a gauge 
width of 0-225 in. and a gauge thickness of 0-088 in. 
The thickness generally comprises 0-055 in. of steel 
and 0-033 in. of white metal. One end of each speci- 
men is bolted rigidly to a steel bar just outside the 
heating chamber, while the other end is held against 
a cam by a steel cantilever spring a (Figs. 5 and 6). 
Centrally among the four test specimens is mounted 
a fifth specimen, to the gauge-length of which a 
thermocouple is attached. The eam rubbing against 
this specimen is concentric, but the four other cams 
have an eccentricity of 3 mm., and are arranged 
so that the shaft on which they are carried is 
balanced. The shaft is rotated at 1,425 r.p.m. by 
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means of a pulley driven by an induction motor. 
The cams are in contact with the bearing-metal 
side of the strip, and are lubricated by cloth pads, 
b, Fig. 6, fed with oil by a wick system; wear 
is thus slight. The heating chamber consists 
of two flat copper plates c (Figs. 4, 6 and 7), one 
above and one below the specimens, both carrying 
a resistance winding on their outer surface, and 
insulated on the outside by asbestos d (Figs. 6 
and 7). Immediately above the specimens is a 
bimetallic strip e (Figs. 6 and 7), carrying a contact 
at f. The other contact at f is adjusted so that the 
couple attached to the central specimen is at the 
correct temperature. Tests with couples attached 
to the other specimens show that their temperature 
never differs appreciably from that of the central 
specimen. 

When the machine was first constructed, arrange- 
ments were made for the natural position of the 
free end of the specimens to be adjusted. They 
were then adjusted so as just to touch the cam in 
its mean position. It was found, however, that 
quite a large departure from this free position made 
no significant difference in the result obtained, so 
this adjustment was eliminated. It is believed 
that this rather surprising result must imply that, 
at the temperature of test and under conditions of 
cyclic stressing, sufficient flow takes place in the 
metal to eliminate the initial stress introduced 
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by this prior bending of the specimen. The canti- 
lever springs are mounted as rockers and adjusted so 
as just to hold the specimens on to the cams during 
running. The two possible methods of using this 
type of test are: (1) to observe the time taken to 
cause the first crack to occur or (2) to observe the 
extent to which the metal is cracked after a fixed 
number of cycles of stress. The first method would 
be, in effect, a single fatigue test on a very thin 
section of cast material, and as such would be 
expected to give very erratic results, small inhomo- 
geneities in the metal tending to mask the effect of 
constitution. The second method has therefore been 
adopted. The specimen used has a parallel-sided 
gauge length, so that deflection by the cam causes 
a stress-gradient along the gauge-length, the stress 
being greatest at the end farthest from the cam. 
Thus, with a fixed number of reversals and cam 
deflection, a certain proportion of the gauge-length 
is brqught within the range of stress which causes 
failure of the metal. By assessing the amount of 
cracking, a figure more nearly representing the 
average strength of the material is obtained. This 
method is also of more practical value, for it is 
generally agreed that a considerable amount of 
cracking is required to cause bearing failure. 

At first, assessment of the amount of cracking was 





made visually. It was then found that the measure- 
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ment of the increase of electrical resistance gave an 
accurate quantitative index. This method has the 
advantage of taking account of any cracks there 
may be beneath the surface. The circuit used for 
the resistance test is shown in Fig. 10, on this page, 
a being the specimen; 6, an uncracked specimen 
used as a standard resistance in series ; c, a galvano- 
meter; d, the current contacts; e, the potential 
contacts ; f, the selector switch ; and g the reversing 
switch. A direct current is passed through the 
specimen a and the standard 6, and the potential 
difference across the gauge-lengths of the two 
specimens is measured by the galvanometer c. 
The potential difference of the test specimen is 
measured before testing, after testing, and after 
removing all the white metal by melting; for 
each measurement of the test-specimen potential 
difference a corresponding measurement of the 
standard specimen is made, and by using the ratio 
of each pair of readings a figure representing the 
resistance is obtained which is independent of tem- 
perature, current used and galvanometer charac- 
teristic. The “cracking index”’ is then obtained 
in the following manner. 

Let the ratios of galvanometer deflections of test 
specimen and standard specimen be: with test 
specimen uncracked, a ; with test specimen cracked, 
b; and with test specimen minus white metal, c. 
Then increase on running = } — a, and increase on 
removing white metal = c — a (which is the maxi- 
mum possible increase). Therefore, increase in 
resistance on running, expressed as a percentage of 


—a 
x 100, 
c—a 





maximum possible increase, is equal to 


which is taken as the cracking index. 

A test is also made to determine whether annealing 
the specimen at the same temperature and for the 
same time as in the test influences the resistance. 
If so, a correction may be made. In practice it is 
not necessary to remove the white metal from every 
specimen, but only from a few samples of each 
composition and each steel and white metal thick- 
ness. One specimen of each alloy is polished before 
testing in order that the cracks may be examined 
visually, for it is recognised that the form as well 
as the amount of cracking may be of practical 
importance. Tests have shown that polishing has 
no significant effect on the results obtained. Photo- 
graphs of specimens of two different alloys, polished 
before testing, are reproduced in Fig. 9. The 
‘cracking index ”’ for alloy ““A” was 49 and for 
alloy “‘ B” 37. A series of 27 tests was made on the 


| same alloy and, on suitable grouping of the figures for 
| “* cracking index,” a reasonably good normal distri- 
| bution curve was obtained. On the basis of a nor- 
mal distribution, a value of 3} for the standard devia- 
| tion was obtained, representing 10 per cent. of the 
| * cracking index.” Averages of three tests, such as 
|are normally taken, should therefore give a figure 
| within about 12 per cent. of the true mean in 95 per 
cent. of cases (from probability tables). This 
degree of accuracy can, of course, be improved by 
| testing a larger number of specimens, but it appears 
{to be ample to distinguish between alloys signi- 
ficantly different in practice. 

In order to determine whether the operation of 
| forming flat strip into bearing shells has any influence 
| on the relative properties of different alloys, a small 
machine has been made to test a half-shell. This 
| is shown in Fig. 11, on this page. An eccentric cam 
| deflects a cantilever spring a, which presses upon 
/one end of a half-shell b, the other end of which 
| rests in a rigid support c. A rocking-bar d is used 
|to adjust the pressure between the cam and the 
| cantilever spring, until it is just sufficient to main- 
tain the two in contact. The half-shell is heated 
by means of a copper tube ¢ held close to its inner 
surface and wound internally. Its temperature is 
measured by a couple made with very thin wires 
/embedded in a hole in a bolt, which is screwed 
into the oil-hole of the shell, shown in Fig. 12. 
There is nd arrangement for the thermostatic control 
of temperature. The machine, which is driven by 
the motor f (Fig. 11), has a cam of variable throw, 
consisting essentially of one eccentric inside another ; 
these are lubricated by the felt pad g. By rotating 
|one eccentric about the other, the throw may be 
| varied between 0 mm. and 5 mm. 

A jig has been constructed to enable the electrical 
resistance test developed for strip material to b2 
applied to the half-shells. A photograph of tested 
half-shells of two alloys is reproduced in Fig. 12. 
The alloys used are the same as for the strips shown 
in Fig. 9. In this case, the “cracking index” 
values are 20 for alloy “A,” that on the left in 
Fig. 12, and 11 for alloy “ B” on the right. Suffici- 
ent results for one alloy have not yet been obtained 
on this machine for a statistical analysis to be made. 
The evidence available suggests that the accuracy is 
of the same order as for the flat strip machine. th 
the half-shell and the strip testing machines have so 
far been used with circular eccentric cams, so that 
the resulting stress/time relationship is a sine curve. 
If required, however, cams of any other shape may 
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equally well be used, in order to obtain different 
stress/time relationships and thus enable the effect 
of this variable to be examined. 

General Discussion.—These machines have proved 
to be satisfactory means of testing one important 
property of bearing alloys, namely, resistance to 
fatigue failure under various conditions. They are 
now being used to test a wide range of bearing 
alloys, and it is proposed to publish the results 
obtained at a later date. Meanwhile, it should be 
emphasised that such results cannot by themselves 
be considered to determine the liability of a bearing 
to fatigue failure under service conditions. In a 
bearing of given design, working under given condi- 
tions of load, speed and lubrication, the tendency to 
fatigue failure is controlled firstly by the fatigue 
strength of the metal and secondly by the 
stress and temperature conditions which that load 
and speed impose. The first of these factors, the 
authors believe, is adequately tested by the machines 
described. The second will be dependent on other 
properties of the metal. For example, the ductility 
of the alloy will determine the extent to which the 
journal will conform to the shaft and so the extent 
to which high local stresses are relieved. Similarly, 
the frictional properties and thermal conductivity 
of the metal will influence the temperature of the 
bearing. The testing of these properties is outside 
the scope of this article, but they, as well as the 
fatigue strength, must be considered in assessing the 
serviceability of a bearing metal. 

This work was carried out in the laboratories of 
the Tin Research Institute, to whom the authors 
are indebted for permission to publish. The authors’ 
thanks are due to their colleagues, Dr. W. T. Pell- 
Walpole for helpful discussions in the course of the 
research, and Mr. E. F. Phelps for his co-operation 
in the design and construction of the machines. 
Thanks are also due to the Glacier Metal Company, 
who supplied the standard material used in testing 
the reproducibility of the machines, and to Mr. P. T. 
Holligan and Mr. J, Bate of that firm for their 


continued interest. 





** AFTER DEMOBILISATION.”’—Messrs. Crompton Par- 
kinson, Limited, Chelmsford, have prepared a booklet 
entitled After Demobilisation, which outlines their plans 
for the reinstatement of personnel now serving in the 
Forces. It has been circulated, as far as possible, to 
those concerned and includes a questionnaire in which 
the individual is asked to state his position before enlist- 
ment, details of any specialised training received in the 
Services, and his own wishes on the subject of his post- 
war employment. General outlines are given of the 
company’s schemes for retraining men so that they may 
be instructed in the latest developments in their trades, 
and for the rehabilitation of those partly disabled. 
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The Simple Calculation of Electrical Transients. By 
G. W. CaRTER. London : Cambridge University Press. 
[Price 8s. 6d. net.] 

“* Out of hours ” courses have long been a recognised 

feature of the most progressive industrial practice 

in the United States; to those held at the Bell 

Telephone Laboratories, for instance, the engineer- 

ing industry is indebted for a number of admirable 

text-books. Mr. Carter’s material was likewise 
originally planned for presentation as a course of 
lectures to engineers of the British Thomson- 

Houston Company. The treatment is elementary, 

in that little in the way of electrical or mathematical 

equipment is assumed and it is introductory in 
that it deals only with linear lumped circuit ele- 
ments. Within these self-imposed limitations it 

does, however, deal quite comprehensively with a 

wide range of electrical transient problems, and its 

lucid and intimate style makes it a pleasure to read. 

Instead of introducing the Heaviside operator, p, 
at the outset, Mr. Carter has elected to exemplify 
certain basic properties of operators by considering 
an operator Q which, when written before a function 
of t, is equivalent to an instruction to integrate this 
function between the limits 0 and ¢. Judicious 
manipulation of the operational symbol is shown 
to lead to a series solution of the differential equation 
relating to the simplest type of resistance-reactance 
circuit. The Heaviside operator is then defined by 


1 
the relation p = q and is shown to be equally 


capable of handling simple circuit problems. Its 
use is extended in Chapter III to more complicated 
circuits, leading to linear differential equations of 
the second and higher orders with constant co- 
efficients. The operational solution is shown to 
require the factorisation of a polynomial in p and 
the resolution of the ratio of two such polynomials 
into partial fractions. The solution can then be 
extracted from a table of standard forms such as 
that listed in the first appendix. It is important 
to choose a notation that is self-explanatory as far 
as possible and u, would seem to satisfy this re- 
quirement better than the u, on page 26. 

The response of circuits to shock excitation forms 
the subject of the next chapter. The standard type 
of shock provided by the Heaviside unit function is 
extended to cover shocks of more complex con- 
figuration by the use of the Duhamel integral. The 
economy of effort secured by the employment of 
impedance and admittance operators is explained 
in Chapter V, which deals also with the transients 
evoked in a circuit by the sudden opening or closing 
of a switch. The line of approach may appear 
somewhat artificial at first sight and the reason for 
treating voltage generators as of zero impedance 
and current generators as of infinite impedance in 
this connection may not be apparent. 

Chapter VI deals with resonance, damping and 
stability and is one of the most interesting in the 
book. The requisite criteria for distinguishing 
between them are shown to depend upon the nature 
of the roots of the polynomial in p, forming the 
denominator of the expression for the operational 
solution of the circuit equation. The necessary 
properties of algebraic equations are investigated 
in an appendix. The discussion of Example 2 
would have been clearer if the line R R’ in Fig. 51 
had been continued to pass through the origin. 
The fully worked examples contained in the final 
chapter are highly instructive &nd the simplification 
that can be achieved by an intelligent preliminary 
scrutiny of the problem from the physical angle is 
well brought out. A few additional problems to be 
tackled as “ unseens”’ might well have been in- 
cluded here. The bibliography could usefully have 
contained a reference to the articles of L. A. Pi 
in the Journal of Applied Physics for March, April 
and May, 1939. 


Mr. Carter discounts the dangers of applying the | . 


operational prescription too mechanically, by a 
seasoning of aptly chosen cautionary comments. 
His book provides an excellent introduction to 
Heaviside’s operational methods as applied to 
electrical circuits. Despite the modest disclaimer 


contained in the concluding paragraph, it is to be 
hoped that he may be induced to supply a sequel, 
extending the treatment to circuits including dis- 
tributed and non-linear components. 





A Guide to Heating, Ventilation and Lighting. By W. 
DoveLas SEYMOUR. London: Oxford University 
Press (Sir Humphrey Milford). [Price 6s. net.] 

THE subjects of heating, ventilation, and lighting 
have received much attention during the past decade 
or two, and have each accumulated a considerable 
specialistic literature. This volume, however, as is 
made clear in the introduction, sets out to tell 
“the average man just those points which 
are useful and helpful in everyday life.” Within 
the compass of 90 pages, it offers much information 
of the type that is so readily assimilated by that large 
section of the intelligent public which has recently 
been termed the ‘‘ Penguinocracy”; that is to 
say, the more abstruse technicalities are avoided, 
and the essential features are presented concisely. 

In Section 1, on “ Heating and Ventilation,” 
considerable reference is made to the classic work 
of Leonard Hill, T. Bedford, H. M. Vernon, and 
A. F. Dufton, whose names are associated respec- 
tively with the Kata-thermometer (now mainly 
used for the measurement of low air velocities), the 
determination of the warmth factor in comfort, the 
globe thermometer, and the eupatheoscope for the 
measurement of equivalent temperature. This last, 
which summates the effect of air temperature, air 
velocity and radiation, is coming into general use, 
and it would be a convenience if values could be 
referred to degrees Dufton. 

There is some controversial matter in Chapter VII 
on ‘ Methods of Heating and Ventilating Rooms.” 
In dealing with open fires, an example is given 
requiring 5 Ib. of coal per hour to be burned to 
heat a room; this would severely tax the capacity 
of the ordinary grate. A slow-combustion stove is 
stated to have the same efficiency as an open fire ; 
in practice, average values (as distinct from maxima) 
are 15 per cent. for an ordinary fire, and 50 per cent. 
for a stove. The costs quoted per day for heating 
the room by gas or electric fires are very high, 
being 7s. 4d. and 11s. 8d., respectively. The ordinary 
method of heat-loss computation, however, is not 
strictly applicable to cases where high-temperature 
radiant sou:ces of heat are used. For one thing, 
the air is not heated through the full range when 
the heating is mainly by radiation, and in any 
case, uniform conditions cannot be attained at 
every point in the room; it will always be much 
warmer nearer the fire. This must have been 
obvious since the dawn of time, and it is curious 
that no completely satisfactory mathematical treat- 
ment of the problem has yet been devised. The 
simpler forms of central heating are briefly described, 
together with plenum heating by hot air, now 
happily obsolete. The definition of air conditioning 
is faulty ; the term should be confined to true air- 
conditioning, which involves refrigeration. Unless 
this is employed, accurate conditioning is seldom 
possible, and air treatment is a more suitable term. 

In the section on lighting, the characteristics of 
both natural and artificial illumination are explained. 
A simple method of determining “ daylight factor ” 
from plans is given, the term being defined as the 
amount of illumination at a point within a room, 
expressed as a percentage of the simultaneous illu- 
mination under the open sky; the latter averages 
about 500 foot-candles (it is much more in strong 
sunshine) and the daylight factor should not be 
below 0:2—the “ grumble point ”—but preferably 
nearer 2-0. The method of planning artificial 
lighting installations is described, tables of room 
indices and coefficients of utilisation are given, and 
the effect of colour schemes is discussed. 

Section III deals with probable post-war develop- 
ments. The author has some interesting views on 


pes|the planning of residential areas and of individual 


buildings, and, as regards district heating, he rightly 
states that “the practical problems involved are 
nothing like so great as those which our 
forefathers overcame in installing a railway system 
for the country or a water supply for Manchester.” 
The book should be of considerable interest to the 
inquiring layman, and to architects and others who 





need to know the basic principles of these matters. 


ELECTRICITY SUPPLY FOR 
RESISTANCE-WELDING MACHINES, 


From the point of view of the supply authority, an 
electric-resistance welding machine provides a difficult 
type of load, and this applies particularly to spot 
welders or seam welders intermittently operated. In 
the latter type of machine the seam is formed by a series 
of spot welds, the only difference from the normal spot. 
welding machine being that the intervals between the 
spots are extremely short and are controlled auto. 
matically. In machines of these classes the duration of 
the welding impulses may be less than ,yth of a second 
but, depending on the size of the machine, the instan. 
taneous input may range from 10 kVA to 1,000 kVA, 
although the mean loads are only fractions of these 
values. The constructional features of conventional 
spot-welding machines, in which the secondary circuit 
is formed by a large loop consisting of the welding arms, 
results in a high inductance in the secondary and conse. 
quently a low power factor. The high peak demands at 
low power factor may result in serious voltage drop. 
For the satisfactory operation of the machine, this drop 
should not exceed 10 per cent. to 15 per cent. of the 
rated value, but as statutory regulations require that 
the drop shall not exceed 6 per cent., the higher values 
are inadmissible. Even 'a drop of 6 per cent. caused 
by the intermittent operation of a spot welder may have 
a very undesirable effect on local lighting and a fluctuat- 
ing drop of even 1 per cent. may cause annoying lamp 
flicker. The matter may be dealt with by providing 
plant and main capacity on the basis of the instan- 
taneous welding peaks, but as most power tariffs 
incorporate a charge on maximum demand averaged 
over an interval of 15 minutes to 30 minutes the 
instantaneous peaks are virtually ignored and the 
supply authority may be inadequately remunerated for 
the special measures it is required to take to maintain 
reasonable voltage regulation in circuits connected to 
welders. 

Up till the beginning of the war, this matter did not 
receive much attention in Great Britain as resistance. 
welding machines were used on a relatively small scale, 
but war conditions have greatly added to their numbers 
and the question of the type of load they offer has 
become of importance to supply authorities. The special 
arrangements which may necessary have resulted 
in the demand that special tariffs for supplies to 
resistance-welding machines should be introduced. In 
the United States, where extensive use of such machines 
became common much earlier than in this country, such 
special tariffs have been introduced by some electric- 
power companies. In view of the present situation, the 
British Electrical and Allied Industries Research Asso- 
ciation has published a report* in which the whole 
question is examined in detail, particular attention 
being given to the means available for improving the 
basically poor characteristics of resistance welding- 
machine loads. As the application of these means may 
entail comparatively high first costs, special tariffs to 
cover the expense involved may be desirable and 
accordingly details are given of tariffs of this kind 
which are in operation in the United States. 

The three principal drawbacks in conventional resist - 
ance-welding loads are that the individual machine 
represents a single-phase load; that the demand is 
intermittent, with a low time factor; and that the 
power factor is very poor. Improvement'can be made 
either collectively and with each individual machine. 
For the first method, motor-generators or centralised 
condenser banks may be used. For individual machines 
condensers may be connected either in parallel or in 
series with the welding circuit, or energy-storage 
arrangements employing either magnetic or electro- 
static effects may be used. From the point of view of 
the supply authority, the ideal method is to connect 
the consumer’s installation through a motor-generator 
set, the single-phase generator being designed on the 
basis of low regulation at the low power factor involved. 
When more than one welding machine is in use, auto- 
matic interlocks may be provided so that only one 
welder can be connected to the generator at one time. 
The first costs of this arrangement are comparatively 
high and the constant no-load losses of the motor 
generator result in relatively high energy losses. The 
report quotes an American source to the effect that 
for demands from 100 kVA to 850 kVA, the cost of 
series condensers is about 65 per cent. lower than an 
equivalent motor generator. It must be remembered, 
however, that condensers only remedy the power factor 
and have no effect on the two other disabilities. 

It is stated that the shunt condensers are primarily 
of value in correcting existing installations. In plants in 
which there are a large number of individual machines, 
a certain amount of power-factor correction may be 
obtained by installing banks of condensers dimensioned 





* Electricity Supply for Resistance-Welding Machines, 
by R. B. Giles, A.M.I.E.E., and P. Schiller. London: 
The British Electrical and Allied Industries Research 





Association. [Price 7s. net.] 
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on the basis of average load conditions. This does not, 
however, benefit the internal factory distribution. On 
principle, reactive power should be provided as near 
as possible to the point where it is employed. In apply- 
ing « shunt condenser to an individual welding machine 
ijt should not be connected across the main terminals 
on the supply side, as in that case it is energised con- 
tinuously. The usual practice is to connect it on the 
welder side of the main switch, but it is pointed out 
that with this arrangement the condenser has to be 
dimensioned on the basis of the supply voltage and 
that when giving full correction at the highest trans- 
former tapping it will be unnecessarily large when lower 
tappings are used. The recommended practice is to 
connect the condenser across the transformer; this 
has the advantage that when the machine is operating 
at the highest tapping the voltage across the condenser 
terminals is much higher than the supply voltage. If 
the latter is lower than 400 volts, this may permit a 
saving in the cost of the condenser. In addition, in the 
varying positions of the selector switch the power 
input to the welding circuit varies approximately in 
the same way as the output of the condenser, so that 
the power factor will remain approximately constant 
over the whole range. A condenser connected in this 
way may be chosen on the basis of the intermittent 
rating involved. It is added, that if the welding circuit 
is energised for very short periods only, the utility of 
shunt condensers becomes doubtful. 
condenser each time the circuit is energised may be 
several times the normal welder inrush. 

When a series condenser is used, the inductance of 
the circuit is compensated by an equivalent capacitance 
and, in effect, the reactance is cancelled leaving only 
the resistance. To apply a series transformer to an 
existing machine, substantial alterations in the equip- 
ment will usually be necessary. Three arrangements 
are dealt with in the report. The first concerns a 
machine supplied at reduced voltage by means of an 
auto-transformer, in which the condenser is inserted 
between the auto-transformer and the welding trans- 
former. It is added that with electronic control, this 
arrangement can be used only if the secondary voltage 
of the auto-transformer is not less than about 230. 
This limitation on voltage is removed if the condenser 
is inserted on the line side of the auto-transformer and 
the higher condenser voltage may result in lower cost, 
although this may be offset by necessary changes 
in control equipment. The third example concerns 
new machines in which line voltage, condenser voltage 
and welding-transformer primary voltage can be co- 
ordinated to requirements ; or to existing installations 
in which the welding transformer can be re-wound. 

Energy-storage methods applied to spot-welding 
machines enable power to be drawn from the supply 
system at a reduced rate between welds, stored by 
magnetic or electrostatic means, and released into the 
weld when desired. The direct current needed for the 
purpose of storage can be obtained by the use of three- 
phase rectifiers. A balanced three-phase load is 
produced and the kVA demand is only a fraction of 
that associated with a corresponding conventional 
welding machine. In the case of aluminium welding 
this fraction may be as low as ;4th. Owing to the 
characteristics of rectifiers this arrangement does not 
much improve the power factor, but in view of the 
three-phase nature of the load and the drastic reduction 
in demand, the necessity for power-factor correction 
will arise in special cases only. A magnetic storage 
arrangement may consist of an air-gap transformer 
in which sufficient magnetic energy can be stored to 
produce the desired weld, ancillary apparatus consisting 
of a grid-controlled rectifier, a magnetic contactor in 
the supply to the primary of the transformer, and a 
current relay for controlling the opening of the con- 
tactor. Upon the contactor being closed, the current 
through the primary of the transformer builds up 
towards an ultimate value which is limited by the 
resistance of the circuit, but when a pre-set value is 
reached the current relay opens the main contactor, 
and the flux which has been built up by the charging 
current in the transformer collapses, thus inducing a 
voltage in the secondary which produces a current that 
performs the weld. In electrostatic-storage arrange- 
ments, the energy is stored in a condenser bank, which 
is charged by means of a grid-controlled three-phase 
rectifier designed so that the charging current is 
limited to a predetermined value, thus limiting the 
kVA demand on the supply system. A weld is made 
by discharging the condenser bank into the primary 
of the welding transformer, thus producing a high 
current impulse in the secondary circuit. 





PRICE OF TUNGSTEN ORE.—The Minister of Supply 
announces that the price of tungsten ore has been 
reduced to 90s. per unit of WO ;, delivered to the works 
of the consumer. All inquiries on this matter should be 


The inrush to the |. 





THE PATTERN OF FUEL 
RESEARCH.* 
By Dr. J. G. Kina, 0.B.E. 
(Continued from page 6.) 


Tue second phase of the conversion of coal to oil, 
namely, the conversion of the liquid-phase product to 
clean oil having the desired properties, involves the 
same technique and advances the same problems as 
the conversion of coal tars and tar fractions. As, in 
the research with which I have been associated, special 
attention has been directed to the latter, the course of 
these researches may be used to provide the necessary 
examples. The method of attack is the same as that 
used in the liquid phase treatment of coal, starting with 
an examination of the physical variables, catalyst, 
temperature, pressure, time of reaction, etc. A method 
employing continuous flow is, of course, more simply 
applied with a liquid raw material. 

It was demonstrated that molybdenum catalysts 
were particularly suitable for this process, but that 
care had to be taken to arrange conditions so that the 
molybdenum was maintained in the form of the di- 
sulphide, MoS,. In normal use with low-temperature 
tar the catalyst deteriorated slowly, due partly to some 
physical or chemical change, and partly to deposition 
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of high-boiling material on its surface. The most satis- 
factory catalyst support was found to be alumina gel, 
since on this support the catalyst could be fully re- 
generated by oxidation with air. Although the use of 
certain active carbons as supports promoted catalyst 
activity, regeneration was difficult. The following 
factors were found to prolong the life of the catalyst: 
(i) increase in the amount of molybdenum in the 
alumina gel, (ii) reduction in size of catalyst particles, 


initial conversion. Preheating in air at 500 deg. C. 
was found to increase the initial yield, but to increase 
also the rate of deterioration of the catalyst. Having 
determined the effect of these variables, it was necessary 
to determine in so new a process what would be the 
effect of increase of scale upon the course of the reac- 
tions. Starting from the smallest unit, employing a 
catalyst volume of 25 ml., plants were successively 
constructed of 500, 4,000, and 91,000 ml. volume. 
In the last apparatus, the tar was pumped through a 
heat exchanger, taking heat from the products of 
reaction, and through a preheater to raise it sufficiently 
near to the reaction temperature for the heat of reaction 
to do the rest, then to a reaction vessel or converter, 
and finally to separation and storage vessels. All the 
variables were not explored at each stage, but the over- 
all effect was studied as shown in Table II, and the 
results indicate that the reactions were taking the same 
course. 

Had the reactions not taken the same course, the 
relation between specific. gravity and yield of spirit 
would not have remained the same. The scale of opera- 
tions had therefore been multiplied successively by 
factors of 20, 8, and 23, without interfering with the 
course of the reactions. In the last stage, however, 
development problems were introduced by the necessity 
for designing suitable equipment and for balancing 
thermal requirements by heat interchange and pre- 
heating. The most important considerations were 
thermal, and involved two problems: (i) The provision 
of heat by preheat and exchange to balance, with the 
heat of reaction, the loss of heat from the converter 
and in the products; and (ii) the certain control of 
the exothermic heat of reaction, which was found to be 
about 300 cals. per kilogramme for low-temperature 
tar. The thermal balance of the process is illustrated 
in the thermal diagram shown in Fig. 2, on this page. 
This shows the heat-flow diagram of the hydrogenation 
of tar when treating 9 gallons of tar and 4,500 cub. ft. 
of hydrogen per hour; a is the heat interchanger, 
b the preheater, c the reaction vessel or converter, and 
d the condenser. Quantities are shown in B.Th.U. per 
hour and temperatures in deg. C. Various methods 
were tried to control the heat of reaction, but the only 
entirely satisfactory one was the revirculation through 
the catalyst bed of hydrogen introduced at different 
positions in order to achieve quickly any desired distri- 
bution. Factors such as this do not generally appear 
in the laboratory stage of a research, but become of 
almost paramount importance when translating a new 
process to full scale. Their occurrence is a strong 
argument in favour of a research team carrying its 
work into the development stage until it is sure that 
the basic problems have been solved and that only 
those of engineering design remain. 

The treatment of tar in this way was not entirely 
satisfactory owing to the effect of polymers which could 
not be broken down, and persistently cloaked the static 
catalysts. In order to overcome this difficulty, the 
process was divided into two stages, a liquid stage in 
which the crude tar was converted into ‘‘ middle oil,” 





TABLE II.—HYDROGENATION OF LOW-TEMPERATURE TAR AT 480 DEG. C. AND 200 ATMOSPHERES OF 




















HYDROGEN. 
| | 
—— } Micro Stage. | Initial Stage. | Second Stage. Final Stage 

‘ i 
Total catalyst volume, ml. | 25 500 | 4,000 91 x 103 
Effective catalyst volume, ml. 12 | 192 2,000 30 x 103 
Tar per hour, ml... +5 12 | 200 1,600 40 x 103 
Ratio, tar/effective catalyst 1-0 | 1-0 0:8 1-33 
Ratio, Ho/tar, cub. m. per kg. | 1-0 1-1 1-1 3-0 
rt | 

| Sp. gr. Spirit «Sp. gr. Spirit Sp. gr. Spirit Sp. gr. Spirit 

| of Weight. of Weight. | of Weight. of Weight. 

Product. | Per cent. | Product. | Per cent. | Product. | Per cent. | Product Per cent. 
Period 1, 00-24 hours A 0-889 | 34-9 0-893 35-0 0-883 38-7 0-887 28-3 
Period 2, 24-48 hours ow 0-804 33-2 0-896 33-7 0-885 38-9 0-876 31-5 
Period 3, 48-72 hours , ‘| 0-899 33-6 0-902 33-4 0-887 38-6 0-877 31-4 


























(iii) preheating of the feed to 400 deg. C. at 200 atmo- 
spheres in hydrogen, (iv) rise in hydrogen pressure, and 
(v) reduction in operating temperature. In addition, 
the rate of deterioration calculated on the basis of unit 
volume of raw material was relatively less for a greater 
throughput of tar. Later investigations showed that 
an even more satisfactory catalyst could be prepared 
without a support if the sulphide were prepared in a 
lieted form under controlled conditions. 

The effect of physical and chemical variables on the 
initial degree of conversion was thoroughly explored. 
Conversion was found to be more complete with increase 
in the amount of molybdenum in the alumina gel, rise 
in temperature, rise in pressure, and increase in the 
hydrogen/tar ratio. Preheating in hydrogen at 200 
atmospheres up to 400 deg. C., although it reduced the 
rate oi deterioration of the catalyst, also reduced the 





addressed to the Adviser for Wolfram, at the Chrome 
Ore, Magnesite and Wolfram Control, Steel House, 
Tothill-street, London, S.W.1. 





* Melchett Lecture for 1944, delivered before the 
Institute of Fuel, on Thursday, October 12, 1944. 
Abridged. 


using a dispersed catalyst (0-1 per cent. MoO, with 
0-1 per cent. HI), and a vapour stage using an active 
fixed catalyst (pelleted MoS,) as described above. The 
product from the liquid stage was distilled to spirit, 
middle oil for the vapour stage, and heavy oil which was 
recycled, and, in part, rejected. It was found possible 
to treat low-temperature tar, vertical retort tar, and 
coke-oven tar all in this way, rejecting only 3 per cent. 
to 4 per cent. as untreatable, and realising a yield of 
spirit of over 70 per cent. by weight. In the hydro- 
genation of coal, a similar technique has been found 
necessary in order to protect the vapour-phase catalyst. 
It is possible to obtain an insight into the reactions 
involved in the hydrogenation of such complex sub- 
stances as coal and tar by studying the reactions under 
similar conditions of pure substances which are known 
to be present, or are representative of groups known 
to be present, in the raw materials or in the pri 
products of their conversion. Most of the work on 
hydrogenation has been directed towards the pro- 
duction of a motor spirit consisting of some unsaturated. 
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hydrocarbons, but mainly of aromatic or saturated 
hydrocarbons consisting of branched-chain paraffins 
and naphthenes. 

By the study of the reactions of pure substances, it 
has been established that there are three main reactions 
involved in hydrogenation: (i) de-oxygenation, (ii) 
addition of hydrogen followed by cracking, and (iii) 
direct cracking. The first of these reactions may consist 
of simple de-oxygenation, as is seen in the case of the 
conversion of phenol to benzene, although this is 
complicated by some hydrogenation to cyclohexane ; 
or, finally, condensation involving ‘the removal of 
oxygen may take place, as in the conversion of phenol 
to diphenyl. The extent to which such reactions 
proceed is influenced by the catalyst, temperature, 
pressure, and concentration of hydrogen. The absence 
of sulphur compounds in these products has been 
explained by examining the hydrogenation reactions 
of phenyl mercaptan, carbon disulphide and thiophen, 
which have been shown to result in benzene, methane 
and butane respectively, with elimination of sulphur 
as hydrogen sulphide. 

The above outline shows that the pattern of research 
on the hydrogenation of coal is a complex one. It 
involves research on the constitution of coal, since 
hydrogenation means depolymerisation, but in turn 
it contributes to coal research by providing in mild 
hydrogenation a new method of attack. It also involves 
fundamental studies of reactions kinetics and equilibria 
of the effect of catalysts on these, and of the mechanism 
by which active catalysts operate. Further, it must 
include semi-empirical studies of the effect of physical 
variables, such as temperature, pressure, ratio of hydro- 
gen to raw material, etc., upon the reactions, and the 
application of the findings to the solution of problems 
which arise in the development of a technical process. 

The Gasification of Coal.—Advances in the gasifica- 
tion of coal for the production of town gas have, until 
very recently, mainly taken the form of improvements 
upon the early-established process of retorting by 
external heat. The pattern of research has therefore 
been the comparatively simple one of a series of trials 
which gradually increased the efficiency of production 
over a period of years. The most important of the 
changes were due to research by the manufacturers of 
plant and were introduced gradually by them into 
new plants, the outstanding development being the 
continuous vertical gas retort introduced about 1905. 
Now, however, that the use of high pressures in indus-. 
trial gas reactions has advanced so far, and catalysts 
has become an important weapon, the pattern of 
research is undergoing a change which will make it 
very different from its former simplicity. I will 
endeavour to outline some researches of the last 10 to 
20 years, and then indicate wherein the pattern must 
change, to meet changing conditions and to allow of 


TABLE III.—Increase of Steam from 5 per cent. to 20 per 
cent. by Weight of Coal. 











| Increase in Gas Yield. Decrease in 
Coke Yield, Ib. 
Coal. per 1,000 cub. 
| Therms. | Per cent. |ft.of Extra Gas. 
Durham ? 7-3 10-6 12-0 
Lancashire. . an 11-1 14-1 19-3 
South Yorkshire .. 18-9 22-3 11-6 








the adoption of new techniques. I have limited myself 
to an examination of the production of crude gas. 

For many years the greatest effort in gas production 
was expended in obtaining as high a yield as possible 
of gaseous heat units per unit weight of coal carbonised, 
and it was not until 1924 that a classic research* was 
made to evaluate what was happening inside a gas 
retort and to examine in detail the stages in which gas 
was liberated from coal on a manufacturing scale. The 
experiments comprised, in fact, a full-scale research on 
the same lines as the laboratory-scale vacuum distilla- 
tions of coal which had formed the first studies in its 
thermal decomposition. From 1920 onwards a series 
of full-scale researches, typical of this kind of investi- 
gation, was carried out at the Fuel Research Station. 
The first of these was designed to examine the effect 
of steaming coal in continuous-vertical retorts in an 
endeavour to increase the yield of gas above the pre- 
vious level of about 76 therms per ton of coal. The 
effect of steaming varied with the amount and also 
with the nature of the coal. Further, since the process 
of carbonisation of the coal was altered, and the in- 
creased yield of gas was not simply water-gas made from 
coke and steam, the amount of additional carbon 
gasified d ded on the coal used and was not propor- 
tional to the increase of gas yield. A series of tests on 
typical coals gave data which have proved valuable in 
the control of retorts and the choice of coal, and probably 
also in retort design. Results are given in Table II. 


(To be continued.) 




















Fie. 1. 


THE GAUGING OF INVOLUTE 
GEAR TEETH. 


AN article describing the base-tangent method of 
gauging the thickness of involute gear teeth was pub- 
lished in ENGINEERING, vol. 158, page 426 (1944). At 
the same time a hand micrometer for carrying out 
this operation was described. The makers of this 
instrument, Messrs. David Brown and Sons (Hudders- 
field), Limited, Park Works, Lockwood, Huddersfield, 
have now developed a bench micrometer operating on 
the same principle, but capable of dealing with a large 
number of gears in a relatively short time. It is 
claimed to give accurate results in unskilled hands, and 
thus to possess the qualities needed in an instrument 
for routine inspection work in connection with quantity 
production on a large scale. A general view of the 
bench micrometer is given in Fig. 1, and Fig. 2 is a 
diagrammatic plan showing how the instrument is 
applied to one of a batch of gears. The wheel under 
examination is placed, as shown in Fig. 2, on bars a, 
and slid towards the measuring anvils ) and c, until it 
touches the back-stop d, which is previously adjusted 
to allow the gear teeth to slide between the anvils, but 
not so far as to cause the latter to make contact with 
the bottoms of the spaees between the teeth. Anvil }, 
though initially adjustable, is fixed, but anvilc is free to 
move outwards against light spring pressure. The 
amount of this movement is shown on the dial indicator 
e. As the micrometer is initially set to dimension, in 
accordance with a drawing, the indication of the pointer 
is a measure of the departure of the gear from the 
nominal size. A chart of nominal sizes, calculated 
from the formula given in our previous article, is sup- 
plied with each bench micrometer, and the formula 
itself is supplied also, in order that settings may be 
caleulated for special gears. 

It will be observed that the bench instrument is 
applicable only to gears with straight-cut teeth; it 
cannot. be used on helical gears. The only other 
requisite of the gear to be gauged is that it shall have 
one face true to the bore from which the teeth have 
been cut; this is the face on which it rests when it is 
placed on the bars a. Normal manufacturing practice 
Tequires one face to be true so that no additional 
operation is needed to provide it. The chart has been 
calculated for gears of standard proportions, with a 
pressure angle of 20 deg., and the capacity of the instru- 
ment varies with the diametral pitch of the gear to be 
measured. It will gauge the teeth of a 20-in. diameter 
wheel if the diametral pitch is 3, but for the larger 
diametral pitches of 4, 8, 12 and 16 the maximum 
pitch-circle diameter is less than 20 in., being 18 in., 
15} in., 14} in. and 14} in., respectively. The smallest 
teeth that can be gauged are those corresponding to a 
diametral pitch of 16. Gears having a pressure angle 
of 144 deg. can also be gauged, and in this case the 





* Evans, Cantor Lectures, ‘‘ Proc. Roy. Soc. Arts, 1924. 


maximum pitch diameters for the different values of 





BENCH MICROMETER FOR INVOLUTE GEAR TEETH. 


MESSRS. DAVID BROWN AND SONS (HUDDERSFIELD), LIMITED, HUDDERSFIELD. 
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diametral pitch are rather greater than those given 
above. ; 

The gear being gauged need not be placed cent. 
rally between the anvils with any great degree of 
accuracy, as it follows from the geometry of involutes 
that the length’ of that part of the base-tangent which 
lies between the contact points on the anvils is the 
same, irrespective of where the contact points occur; 
in other words, it makes no difference to the reading 
on the indicator e whether these contact points both 
occur near the pitch circle of the gear, and on the same 
side of it (as when the gear is placed centrally with 
respect to the anvils), or whether they occur one near 
the root of a tooth and the other near the tip (as when 
the gear is placed off centre). Again, because this 
distance between the contact points is constant, no 
precision is called for in adjusting the backstop d. 
This stop is a convenience, but not an essential part of 
the instrument. As a corollary to this it follows that 
the tooth height may also be allowed to vary within 
limits as it is not taken into account when applying the 
base-tangent method of gauging the teeth for thickness. 
In practice, this means that the outside surface of the 
gear blank may be left rough-turned, without any 
special regard being paid to its finished diameter or 
concentricity, provided that the generous permissible 
limit of error is not exceeded. Obviously the teeth 
cannot be allowed to vary to the extent that would 
permit the tips on one gear to bear against the bottoms 
of the spaces in the mating gear. 

The bench micrometer is designed to be equally 
suitable for use in an inspection department or in a 
gear-cutting shop close to the machine from which 
gears are being taken for examination. The instrument 
has a rigid cast-iron base the approximate overall 
measurements of which are 15 in. by 19 in. by 3 in. 
deep. Upon this base is mounted a vertical pillar 
carrying the gauging head and the two horizontal bars 
on which the gear rests while being tested. The sup- 
ports for these bars may be slid to any position in slots 
formed along two edges of the base and they are 
secured by nuts underneath; in this way the bars 
are adjusted for different sizes of gear. The gauging 
head can be moved up and down the pillar and clamped 
at a height best suited to the face width of the particular 
gear to be gauged. The main frame of the gauging 
head is a malleable casting with long and short arms 
to carry the gauging anvils and the dial indicating 
mechanism. The method of adjusting and clamping 
the fixed anvil is conventional and is shown in Figs. 
l and 2. The right-hand anvil is rigidly attached to a 
sliding carriage, which is normally held by springs 
against an adjustable stop shown at f in Fig. 2. An 
adjustable button g, carried by a pillar on the carriage, 
actuates the dial indicator .e, which, of course, is 
mounted immovably on the main frame of the gauging 
head. Friction between the carriage and the bar 
along which it runs is minimised by the provision of 
ball bearings between the two. The races on one side 
of the carriage take the form of V-grooves; on the 
other side there is a V-groove in the bar only, as the 
carriage is formed with a flat surface which rests on the 
balls. The anvil faces are hardened, ground and lapped 
to a smooth finish, and all wearing parts are of hardened 
and ground steel. The back-stop, shown at d in Fig. 2, 
is mounted on a block which, like the supports for the 
horizontal bars a, rests in a slot in the base, to which 
it may be secured by tightening a nut underneath. 
The top of this block and the underside of the back-stop 
are serrated so that the latter is positively secured 
against movement which might otherwise be occasioned 
by the repeated impact against it of gears brougnt up 








between the anvils for inspection. 
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DIRECT-REVERSING MARINE DIESEL ENGINE. 


MESSRS. MIRRLEES, BICKERTON AND DAY, LIMITED, STOCKPORT. 
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Fig. 3. 
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SUPERCHARGED MARINE DIESEL 
ENGINE. 


In ENGINEERING, vol. 158, page 446 (1944) a brief 
description was given of a direct-reversing marine 
Diesel engine constructed by Messrs. Mirrlees, Bickerton 
and Day, Limited, Stockport. This was of the four- 
8 -oke type with six cylinders and developed 300 brake 
horse-power at 600 r.p.m. A two-to-one gear reduction 
unit was fitted to give an economical propeller speed of 
300 r.p.m. The present article relates to a much larger 
engine, having eight cylinders and a Biichi supercharger. 
In principle, but not in detail, the control arrangements 
of the larger engine resemble those of the smaller. 
Both engines are of the direct-reversing type with 
separate sets of cams for ahead and astern ing, 
and both are provided with an interlock to prevent 
manipulation of the reversing lever except when the 
speed -control mechanism is in the “stop” position. 
An important difference lies in the type of combustion 
chamber emploved. Whereas the combustion chamber 
of the smaller engine is of the Ricardo “ Comet ” type, 
an open chamber is used in the larger engine. Thi 
enables the air and exhaust valves to be timed with the 
large degree of overlap that is required for efficient 
scavenging from the Biichi blower. The latter is 
mounted on a bracket at the forward end of the engine 
and can be seen on the right in Fig. 6, on page 50, 
which shows also the pipes for conveying the exhaust 
gases to it. In the finished engine these pi are 
lagged and covered by a neat guard. The top 
exhaust Pipe conveys gases from cylinders 4 and 
5; the pipes below this, taken in order, going down- 
wards, serve the same purpose for cylinder pairs 2 
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and 7, 1 and 8, and 3 and 6, respectively. The 
supercharger sets up a back pressure of 3lb. per 
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square inch, but it provides air at 5 lb. per square 
inch above atmospheric pressure to the intake mani- 
fold so that, on balance, the power output is con- 
siderably increased. Instead of being rather less than 
800 brake horse-power at 300 r.p.m., which is the 
normal output of the eight-cylinder non-supercharged 
unit, the power is 950 brake horse-power at 250 r.p.m. 

From the performance curves shown in Fig. 4, it 
can be seen that the fuel consumption on full load is 
less than 0-38 Ib. per brake horse-power hour, notwith- 
standing that the engine drives its own auxiliaries, 
which include bilge and cooling-water pumps, an air 
compressor and two lubricating-oil pumps, all of the 
reciprocating type, and all driven by an overhung 
crankpin on an extension of the main crankshaft. The 
relation of engine output to speed is determined by 
the characteristic of the particular propeller fitted, and 
the curves of Fig. 4 show that on test the speed range 
between quarter-load and 10 per cent. overload was 
from 158 r.p.m. to 258 r.p.m. corresponding power 
variation was from 248 brake horse-power to 1,050 
brake horse-power. 

The engine referred to is a type that has been 
made in considerable numbers during the past few 
years, but without the supercharger. Known as the 
HFR type, it has been constructed in six- and eight- 
cylinder sizes. The cylinder bore is 138 in., and the 
piston stroke is 21 in. The equipment of these marine 
engines with a Biichi blower is a comparatively recent 
development, and it is to the credit of the lubrication, 
cooling and general proportioning of this type of 
engine that so substantial an increase in output can 
be obtained without occasioning distress from thermal 
overloading or extreme bearing pressures. In accord- 
ance with the manufacturer's usual practice, the 
cylinders are separate, and no doubt this helps to 





relieve any strains tending to arise from thermal 
expansion effects. It is claimed for this method of 
construction that cylinders are to remove for 
cleaning or replacement; a consideration that is of 
particular importance in the confined space of an engine 
room on board ship. 

Each cylinder is provided with its own fuel pump, 
and the control mechanism, which is described below, 
incorporates means for adjusting both the amount 
of fuel delivery and the timing for each pump with- 
out disturbing the corresponding settings for the others. 
It is thus possible to ensure equality of the load on all 
cylinders. To facilitate adjustment and provide a 
ready check on performance at all times, separate 
exhaust-gas and cooling water thermometers are fitted 
to each cylinder. Duplex filters are incorporated in 
the fuel supply to the pumps; these are arranged so 
that either element can be changed for cleaning while 
the other is in use. A similar arrangement is provided 
in the lubricating oil system. The lubricating-oil filter 
is located between the pressure pump that delivers oil 
to the engine and the oil cooler. The engine sump is 
drained by a plunger-type scavenge pump which delivers 
the oil into a tank, whence it is drawn for re-circulation 
by the pressure pump ; this is also of the plunger type. 
Both oil pumps are fitted with relief valves, and 
change-over valves are supplied also, in order that the 
engine may be operated on the wet-sump system of 
lubrication, with one pump only, should the dry sump 
system become unworkable by reason of the failure of 
the other pump. The oil cooler extends for nearly the 
whole length of the engine and is attached to the bot- 
toms of the cylinders to which it serves as the water 
manifold. It is visible in Fig. 6. The single-ram 
bilge and cooling-water pumps are inter-connected, 
so that these also can be used interchangeably, to 
maintain the essential supply of cooling water to the 
engine. The bilge pump can be used alternatively for 
deck-washing or fire-fighting duties. Both pumps are 
fitted with large suction and delivery valves and with 
air vessels to eliminate hydraulic hammer. These 
vessels can be seen in Fig. 6, immediately below the 
Biichi blower. 

Taking its drive vertically from the same crank as 
that which operates the horizontally-opposed water 
pumps is a two-stage air-compressor with an inter- 
cooler coil. This compressor is of adequate capacity 
to charge the air bottles for any normal manceuvring 
demands; it has an automatic cut-out which operates 
when the bottles are charged to 350 lb. per square 
inch. The capacity of the bottles supplied with the 
engine is suficient to enable 24 starts to be made 
without recharging. An air distributor, driven by the 
camshaft and mounted on the forward end of the 
engine, admits compressed air to the several cylinders 
in turn, the timing being governed by this distributor, 
which is set by the reversing lever for the direction in 
which the engine is required to start. A small spring- 
loaded non-return valve in the cylinder head passes 
the starting air to the space above the piston, but 
prevents any blow-back of burnt gases. The action of 
this valve is automatic. Connection between the air 
bottles and the distributor is through a master valve, 
which is opened when the speed-control wheels is moved 
into the “start” position. 

The speed of the engine is under the control of a 
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centrifugal governor, which decreases the output of the 
fuel pumps if there should be a tendency to race. In 
Fig. 5, page 50, which shows the port side of the 
engine, the governor casing can be seen immediately in 
front of the nearest cylinder. The fuel-pump rack rod 
is actuated by the longer and lower of the two governor 
arms. The shorter and upper arm is for regulating the 
governor spring tension, and the control rod, which 
can be seen going away from it, is shown again at a in 
Fig. 2, which, with Figs. 1 and 3, on page 47, illus- 
trates some details at the forward end of the engine. 
The handwheel 6, coupled by a chain c and the 
screw gears d to the eccentric e, actuates the rod a 
through the arm f and the two levers g and h, the levers 
being keyed to the same shaft. The setting of the 
governor spring determines the mean speed of the 
engine, the lowest setting being that corresponding to 
the extreme right-hand position of the lever h ; in this 
position the fuel is entirely cut off and the engine comes 
to a standstill. The fuel-pump rack rod i is moved by 
the governor to the right to decrease the fuel delivery 
of the pumps, and with the control wheel in the “ sto 
position this rod is positively held in the extreme right- 
hand position by the pressure of lever h against the 
adjustable setscrewj in its left-hand end. For all 
positions of the lever A there is a limiting position of the 
rod i which is determined by the contact with lever h 
of the setscrew j. Thus, even in the event of governor- 
failure, the engine could be prevented from obtaining 
excess fuel by manipulating the control wheel b. 

The main camshaft of the engine is provided, as 
shown in Fig. 3, with two sets of cams, one set for 
running ahead and the other for running astern. A 
rocking shaft, shown at k in Figs. 1, 2 and 3, enables 
either set of cams to be brought into use as required. 
The means employed for giving the appropriate position 
to the shaft & is the long hand-lever /, which can be seen 
in Figs. 1 and 2. A toothed sector m on the end of the 
manceuvring shaft k gears with a member of the start- 
ing-air distributor, as shown in Fig. 1, and ensures that 
the starting impulse will be in the direction which 
corresponds to setting of the lever 1. Engaging a 
hole in a sleeve on the end of the maneuvring shaft Fis 
a locking plunger n, which prevents any movement of 
the lever / and the connected parts until the speed- 
control wheel has been moved into the “ stop ” position. 
This plunger, together with the means employed for 
raising it, can be seen in Fig. 1. A cam o, on the spindle 
of the control wheel, tilts the rocker p, and causes the 
plunger x to lift against the pressure of a spring, when- 
ever the control wheel is brought into the “ stop” 
position. Fig. 1 shows the right-angled drive taken 
from the main camshaft to the tachometer, revolution 
counter and direction indicator. The Michell thrust 
block is shown on the right in Fig. 5. 





BRITISH STANDARD 
SPECIFICATIONS. 


Tue following spec’ fications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Drawn Lead Traps.—A revision of Specification B.S. 
No. 504, covering drawn lead traps providing water- 
sealed waste outlets to sinks and other fittings in 
buildings, has just been issued. It deals with “S,” 
— (or } ye oe a and oc running ” and e bag ” 
traps, and has been amplifiedto provide for traps having 
a seal depth of 3 in. employed in the one-pipe plumbing 
system. The dimensions and characteristics of the 
serew caps for the traps have also been specified and 
the opportunity has been taken to bring the require- 
ments for chemical composition up to date and to make 
one or two minor editorial amendments. The utility 
of the information given in the standard has been 
increased by the inclusion of the overall heights and 
widths of the traps, so that the space required for their 
installation can be readily ascertained. [Price 2s., 
postage included. ] 

Colours for Ready-Mixed Paints.—Another revision 
which has just been issued deals with colours for ready- 
mixed paints. This takes the form of a colour card, 
designated B.S. No. 381 C-1944. The range of paints 
recommended for general purposes and for building 
decoration has been increased, there being now 27 
colours, in addition to black and white. The range 
selected has been based on proposals made by the 
Standards Committee of the Ministry of Works. Two 
further groups of colours are also given on the card, 
namely, special paints for identification purposes 
(8 colours) and paints for public-service vehicles (6 
colours). A table of the percentage values for the 
** shade,” that is, the luminosity values of the reflected 
light from the general-purpose paints, irrespective of 
their colour, is included, so that architects and others 
can assess the light requirements appropriate to the 
different colours. [Price 1s., postage included.] 


INSTITUTION ELECTIONS. 


INSTITUTION OF STRUCTURAL ENGINEERS. 


Member.—Paul Willial Abeles, London; Avner 
Badian, Palestine ; Frederick William Charles Barker, 
London ; George Mason Dingwall, Glasgow ; Richard 
Eisenstadt, Palestine ; John Gordon Hay, S. Africa ; 
Peter Burns Hogg, Edinburgh; Robert Howarth, 
Rochdale; Bernard Howard Knight, S. Africa; 
Edwin Alexander Mackay, Edinburgh; Felix James 
Samuely, London. 


Associate Member to Member.—John Emanuel Adams, 
London ; James Ferguson, Hamilton ; Charles Edmond 
Fonseka, Ceylon; Mikhael Shlomo Gilutz, London ; 
Otto Mueck-Tattersall, London ; John Gordon Sansom, 
Manchester ; Alfred George Sharpe, Calcutta ; Donald 
William Tull, London. 

Associate Member.—Kenneth Collinson, Timperiey ; 
Peter Matheson Gough, Wolverhampton; Maurice 
William Horne, Prisoner-of-War; Herbert Stringer, 
Prisoner-of-War ; Thomas David Thomas, Prisoner-of- 
War; Ganesh Sadashiv Thosar, India. 


Graduate to Associate Member.—Jack Victor Green, 
Prisoner-of-War ; Francis Jack Laws, Ipswich ; Philip 
Healy Wilson, Farnborough. 


InstTITUTE OF MARINE ENGINEERS. 


Member.—Henry Ashcroft, Newhaven ; Joseph Howe 
Beazley, Glasgow ; Peter John Bowie, Pahiatua, N.Z. ; 
Fletcher Canning, Highbury ; Cecil Bertram Chambers, 
Hull; Harold Thomas Belieu Dixcee, Romford ; 
George Wilfred Gurney, Bebington ; James Henderson, 
Grangemouth ; Eric Kelly, Cardiff ; John Sharp Logie, 
Parkgate, Cheshire; Commdr. (E.) Edward James 
Parish, D.S.0., R.N.; Alexander Nairn Reid, Glasgow ; 
Alexander Simmons, Glasgow; John Marsh Stewart, 
Whitehouse, Co. Antrim; Arnold Hunter Stobbs, 
South Shields; James Osborn Thomson, Worcester 
Park ; Harry Tomlinson, Blackpool; William Ronald 
MacKellar Wilson, Heft Kel, South Iran. 


Associate to Member.—David Clark Bowie, Greenock ; 
Lieut. (E.) Norman Cowley, R.I.N.R.; John Richard 
Dunne, London, N.1; Archibald Hamilton Laidlaw, 
Glasgow; John George Robinson, London, E.C.3; 
Lt.-Commdr. (E.) Bertie Stubbs, R.N.R. 

Associate Member.—Bruce Arundel Wilkinson, Syd- 
ney, Australia. 

Associate to Associate Member.—William Leslie Espin, 
Holl. 


INSTITUTE OF PHysICcs. 

Fellow.—H. Corteen, M.Sc., Manchester; J. M. 
Dodds, B.Sc., B.Sc. (Eng.), M.A., Manchester; R. W. 
Douglas, B.Sc., Middx.; E. B. Moss, B.Sc., London ; 
W. C. Potts, M.Sc., Bath ; E. W. Pratt, M.Sc., London ; 
B. B. Ray, M.Se., Orissa, India; S. W. Redfearn, 
B.A., Manchester; A. H. Sully, M.Se., Ph.D., Bir- 
mingham. 

Associate.—A. Ashmore, B.Sec., Worcs.; E. E. 
Barton, B.Sc., Birmingham; T. A. Blackett, B.Sc., 
Worcs.; K. G. Brummage, B.Sc., A.R.C.Sc., D.I.C., 
Ph.D., London; J. A. Burns, M.Sc., Staffs; E. G. 
Butcher, B.Se., Middx.; T. B. Davenport, B.Sc., 
Manchester ; V. A. Heathcote, B.Sc., Middx.; F. B. R. 
Hogg, B.Sc., York; J. A. Jenkins, M.A., Middx. ; 
W. A. Jennings, B.Sc., London; C. Jones, B.Sc., 
Southend; E. Kelk, M.Sc., Middx.; F. A. Kitchen, 
B.Sc., Surrey; G. L. Munday, B.Sc., Surrey; B. E. 
Noltingk, B.Sc., Ph.D., London; Fit.-Lieut. D. C. 
Nutting, B.Sc., A.R.C.Se., R.A.F.V.R.; W. G. Oakes, 
B.Sec., Cheshire; Lieut. A. C. Reid, B.Sc., R.N.V.R. ; 
A. M. Squire, B.Sc., Woolwich ; Major R. W. Stanford, 
M.A., R.E.M.E.; H. Steeple, B.Sc., Kent; H. P. 
Stout, B.A., Ph.D., Ayrshire; J. D. Tallantire, B.A., 
Stockton-on-Tees; T. P. Taylor, B.A., Bradford ; 
D. H. Tomlin, B.Sc., Worcs. ; J. J. Trott, B.Sc., Wilts ; 
P. A. Wells, M.Sc., M.A., Dumfries; J. D. Weston, 
B.Se. (Eng.), London; J. D. F. Williams, B.Sc., 
Coventry; N. N. Windgradoff, B.Sc., Edinburgh ; 
G. A. P. Wyllie, B.Sc., Glasgow. 





BOOKS RECEIVED. 


United States Bureau of Mines. Bulletin No. 458- 
Quarry Accidents in the United States During the 
Calendar Year 1942. By W. W. ADAMS and VIRGINIA 
E. WRENN. Washington: Superintendent of Docu- 
ments. [Price 15 cents.) 

What Is This Management? By WALTER PUCKEY. 
London: Chapman and Hall, Limited, 37/39, Essex- 
street, Strand, W.C.2. [Price 15s. net.) 

Report on Refrigeration in the Engineering Industry. 
London: O. W. Roskill and Company (Reports), 
Limited, 14, Great College-street, Westminster, S.W.1. 
[Price 42s. net.] 

The Design of Sheet Metal Air Ducts. By F. C. Smrru. 
London: Princes Press Limited, 7, Princes-street, 





Westminster, S.W.1. [Price 5s. net.] 


PERSONAL. 


Sir CLIVE BAILLIev, K.B.E., C.M.G., has been i) mi- 
nated for election, at the annual general meeting in 4 pri), * 
as President of the Federation of British Industric. fo, 
the ensuing year. SiR GkrEORGE NELSON, M.I.E.E,, 
M.I.Mech.E., will retire from the Presidency in April, 
having held office for two years. 

Sm W. Murray Morrison, M.Inst.C.E., M.1./.£., 
F.Inst.Met., is retiring from the position of managing 
director of the British Aluminium Company, Limited, on 
March 30, but will retain his seat on the board. Tur Hoy, 
FEOFFREY CUNLIFFE, now general manager, and Mr, 
GEORGE BoeEx, B.Sc., now technical manager, have been 
appointed joint managing directors. 


The Council of the Institution of Chemical Engincers 
have nominated Mr. H. Grirrirus, B.Sc., A.R.C.Sc., 
M.1.Chem.E., to be President of the Institution for 
1945-46, in succession to Mr. F. A. GREENE, M.I.Mech.£., 
M.I1.E.E., M.I.Chem.E. 

Dr. M. L. YATES, M.A., M.Sc.Tech., M.I.Mech.E., has 
been appointed Principal of the Harrogate Technical 
Institute. 

Mr. A. E. SYLVESTER, managing director of the Gas 
Light and Coke Company, has been elected chairman of a 
joint governing body formed by the merging of the 
Central Executive Board of the National Gas Council 
and the Executive Committee of the British Commercial 
Gas Association. 

Lt.-Co.. H. C. W. VENNING, B.Se. (Enxg.), 
A.M.1.Mech.E., R.E.M.E., has been released by the 
War Office, at the request of the Ministry of Education, 
to return to his civilian appointment as Principal of the 
Ashton-under-Lyne Technical College. 

Mr. R. I. KIRKLAND, O.B.E., A.M.I.Mech.E., is now 
assistant chief mechanical engineer and workshop superin- 
tendent, Kenya and Uganda Railways and Harbours. 

Mr. D. A. THompson, M.Inst.M.M., has been appointed 
a director of the African Manganese Company, Limited. 


Mr. A. J. Ornorry, B.Se. (Eng.), M.I.Mech.E., 
A.M.1.Chem.E., has joined the staff of British Industrial 
Solvents, Limited. 

Mr. E. J. Pryor, A.R.S.M., D.1L.C., A.Inst.M.M., has 
been appointed lecturer in the Mining Department of the 
Royal School of Mines. 

Mr. J. A. Brown, who was area office manager of 
Messrs. David Brown and Sons (Huddersfield) Limited. 
in Scotland and Northern Ireland, for 14 years, prior to 
the war, has now resumed this position at 29, St. Vincent- 
place, Glasgow, C.1. Mr. R. E. WARDLAW, who has 
been officiating in Mr. Brown’s absence, will continue in 
his capacity as sales engineer. 

Mr. H. A. Cocuran, B.Sc. (Min.), (Glas.), A.Tnst.M.M.. 
has now left England to take up his appointment as 
Deputy Chief Inspector of Mines, Nigeria. 

Mr. A. J. Bray has retired from the position of regis- 
trar of the Dunlop Rubber Company, Limited. He joined 
the company in May, 1906, and was made registrar in 
May, 1915. 

Mr. W. J. BANNISTER, B.Sc. (Glas.), A.Inst.M.M., has 
been appointed metallurgical engineer to British Copper 
Refiners, Limited. 

Messrs. EDWARD G. HERBERT, LIMITED, Atlas Works, 
Levenshulme, Manchester, 19, have now received per- 
mission from the Machine Tool Control to manufacture 
Olsen testing machines under licence. With the exception 
of Brinell hardness testing machines, the manufacture of 
Olsen testing machines had been temporarily suspended 
owing to rationalisation. 





CHART OF IRON AND STEEL PRICES. —Messrs. W. 
Richards and Sons, Limited, have sent us a copy of their 
wall chart of iron and steel prices, covering the period 
1914-44. The prices for bar iron (Crown quality), iron 
castings, iron and steel rivets, steel plates, steel angles. 
and No. 3 Cleveland pig iron are shown in graphical 
form, the curve8 being printed in contrasting colours. 
A square is left blank for 1945, so that prices for this 
year may be filled in subsequently. 





COMPETITION FOR DESIGNS FOR CONCRETE FENCES.— 
The Cement and Concrete Association have announced that 
they are offering premiums of 501., 251., and 101., for each 
of two types of open concrete fences, the one approxi- 
mately 1 ft. 9 in. high and the other 4 ft. 6in. high. It is 
expected that there will be considerable demand for 
permanent fencing on the conclusion of hostilities, and 
the object of the promoters is to make available to 
manufacturers designs which will be attractive, practical 
and fully expressive of the character of the material 
employed and the methods used in manufacture. The 
Royal Society of Arts have undertaken to conduct the 
competition and to appoint assessors, and the closing 
date for the receipt of designs is April 30. Further 
particulars regarding the competition may be obtained 
from the director, Publications and Informaticn Depart- 
ment, Cement and Concrete Association, 52, Grosyenor- 





gardens, London, S.W.1. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—The works are not very well supplied 
with orders, and the restart following the New Year 
holidays was most disappointing. The large-section and 
par mills have maintained the improvement noted during 
November and December, and have orders for rails and 
shell steel of impressive volume. Plates, however, are 
very quiet, and no early improvement is anticipated. 

Scottish Coal.—There is an acute shortage of fuel for 
all purposes, and the minimum needs of the public and 
other consumers are only being covered partially. With- 
drawal from the Government dumps have averted a 
famine, but this reserve is rapidly being exhausted. 
There is scarcely a pit in Scotland where the actual output 
is not many thousands of tons per annum below the full 
capacity. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—While the volume of business 
passing is not heavy, the market is more active than has 
been the case recently. Substantial orders have been, 
released for certain descriptions of material. The 
increasing demand for pig iron is likely to strain. the 
sources Of supply, but, so far, deliveries—except of 
hematite qualities—are adequate for current needs. 
Specifications for some finished commodities are being 
issued rather less freely, but the shrinkage is regarded 
as only of a temporary nature. 

Foundry and Basic Iron.—The make of ordinary 
foundry pig iron is small and facilities for the delivery of 
brands from other producing centres are unlikely to 
improve materially. 

Hematite, Low-Phosphorus and Refined Iron.—The 
strict rationing of authorised users of hematite is still 
unavoidable. The scarcity is possibly somewhat less 
acutely felt than it was a short time ago, but the supply 
still falls short of the demand. Makers, however, are 
able to supply consumers with sufficient tonnage to deal 
with urgent requirements. Supplies of low- and medium- 
phosphorus grades of iron are steadily taken up and 
there are ready outlets for all available parcels of the 
refined qualities. 

Manufactured Iron and Steel.—Supplies of semi- 
finished iron are adequate for present requirements and 
the pressure for steel semies has eased. Re-rollers, 
however, are taking norma! deliveries of the latter. The 
output of special steels is adequate for users’ require- 
ments and plate makers can give reasonably early 
attention to orders for heavy descriptions, but are busily 
employed in the production of the lighter categories. 
Makers of heavy joists can still give early deliveries of 
hew orders, but manufacturers of light sections have 
extensive bookings and the rail mills are kept fully 
occupied. Plants turning out colliery requisites have 
substantial contracts to execute. 

Scrap.—Good heavy grades of iron and steel scrap 
are in brisk demand, but the lighter and inferior qualities 
attract little attention. 





EXPORT CREDITS GUARANTEE DEPARTMENT.—During 
the quarter ended December 31, 1944, the Export Credits 
Guarantee Department assumed liability under Section 1 
of the Export Guarantees Act, 1939, up to a maximum of 
5,790,2261., in respect of contracts, policies and guarantees 
amounting to 12,378,5861. 





DEVELOPMENT IN FLUORESCENT-LAMP LIGHTING.— 
The original Osram fluorescent tubular lamp was intro- 
duced primarily for industrial purposes to assist the 
war effort and it was felt that light of a colour very 
closely approximating to that of daylight would be ideal 
for this purpose. Experience has proved that this 
decision was a good one, but for the benefit of those 
who have missed the “warmth” of colour which has 
been associated for many years with tungsten-filament 
lamps, The General Electric Company, Limited, have 
introduced a@ fluorescent lamp of a new colour, known as 
“ warm white.” This decision is of interest in view of 
the fact that it is no longer necessary to obtain a licence 
for the installation and use of discharge-lamp or fluores- 
cent lighting, an improvement in the supply position 
having enabled the Minister of Works to revoke the 
Discharge Lamp Lighting (Control) (No. 1) Order, 1943. 
A licence under Defence Regulation 56A will still be 
required, however, for any wiring or other building work 
carried out in connection with such installation if the 
cost of the work, together with the cost of any other 
work carried out on the property in the preceding twelve 
months, exceeds 1001. (101. in the London Civil Defence 
Region). The control of condensers used in this form of 
lighting, which control is exercised by the Ministry of 
Supply, will continue, and applications for licences for 
condensers should be made to the Director of Industrial 
Equipment, 27, Old Queen-street, London, S.W.1. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Tron and Steel._—The re-building of some open-hearth 
steel furnaces has been completed ; more furnaces are 
in production sgein, and others are ready for operation. 
The demand for steel is increasing in some directions, as 
the lighter industries, having permission to export, are 
engaged on numerous orders for steel products and are 
taking advantage of the permission to acquire increased 
supplies of carbon and stainless steels. The reservation 
of the entire production of stainless steel for war purposes 
during the greater part of the war years has hampered 
development in many industries, but there has been a 
welcome stimulation owing to the easing of controls, first 
for steel products for the home market and now for the 
export market. Steel production for the manufacture of 
munitions, however, is quieter, as stocks of semi-finished 
materials are heavy; quieter times are expected in the 
heavy departments, which for some few months have been 
completing orders more rapidly than they have obtained 
replacement business. There is continued activity in the 
agricultural steel and engineering sections which are 
considered likely to be busily engaged for a long period. 
There is more activity in the railway-material depart- 
ments, and wagon builders would welcome larger supplies 
of timber to permit the construction of many more 
wagons that are on order. 


South Yorkshire Coal Trades.—Coal supplies are still 
short, as it has been impossible to offset the loss of produc- 
tion arising from absenteeism at Christmas and the New 
Year. Electricity-supply undertakings are urging the 
need for better quality coal. It is said that the relatively 
high proportion of outcrop coal of inferior quality which 
is directed to the power stations is partly responsible for 
the shortage of electricity supplies. The demand for 
house coal is in excess of the supply, and while weather 
conditions necessitate the use of more coal, actually 
reduced supplies are available, so that the full sanctioned 
deliveries cannot be maintained. Coking coal is in strong 
demand, but there are adequate supplies of domestic 
qualities of coke. Blast-furnace coke is readily taken 
up. 


NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—The scarcity of supplies has 
put a severe brake upon new business on the Welsh steam- 
coal market during the past week. No falling off has 
been apparent in the interest displayed by home con- 
sumers but as the outputs at the mine: generally still fail 
to show any material improvement, producers have been 
obliged to concentrate upon maintaining supplies for the 
highest priority inland users. As a consequence, sales- 
men have had to scrutinise all new business very closely 
and only the most pressing orders could be accepted. In 
spite of this no grave hardship has yet been imposed upon 
consumers by inability to obtain fuel. Exports remain 
on a limited seale and practically the only shipments 
made were those under official direction for the use of the 
Forces and other vital services in France, Italy and other 
Mediterranean countries ; there is no sign of a resumption 
of trade for France through normal channels. The 
demand was slow for Portugal for which salesmen had 
only the very lowest grades to offer or some South African 
coals. The Spanish demand has remained in abeyance 
and these buyers are continuing to take United States 
fuel. Order books for all the large descriptions are 
well filled for some months ahead and with demand 
still very pressing the tone remained firm. All the 
sized descriptions were well booked forward and outputs 
of the bituminous smalls were also almost completely 
disposed of. Some of the best dry steam smalls were in 
strong demand but, on the other hand, some of the lowest 
classes were quiet. The demand for cokes was steady 
and supplies were scarce ; patent fuel was active. 

Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, business in tin-plate continued to display some 
activity and that makers were rapidly disposing of their 
output for delivery during the first quarter of the present 
year. The export market continued very quiet, but 
more business was transacted for delivery later on this 
year. The steel-sheet market was unchanged and there 
was no relaxation in the demand for ‘black sheets for 
essential purposes. Business in iron and steel scrap was 
quieter chiefly owing to restrictions on transport facilities. 
The prices of tin-plates, uncoated plates, galvanised 
corrugated steel sheets and other iron and steel products 
and non-ferrous metals remained unchanged. 








“*‘ HIGHER APPOINTMENTS’ AFTER THE WAR”: ADDEN- 
puM.—The title of the report, which was the subject of 
the article on page 31, ante, is Higher Appoiniments: 
Report of the Committee Appointed by the Minister of 
Labour and National Service in July, 1943. Cmd. 6576. 
It ‘s published by H.M. Stationery Office at the price of 
ls. net. This information should have been given ina 
footnote which was inadvertently omitted. 





NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF CIVIL ENGINEERS.— Yorkshire Associa- 
tion: Saturday, January 20, 2.30 p.m., Great Northern 
Hotel, Leeds. Report on “ Organisation of Civil Engin- 
eering Work.’ Institution: Tuesday, January 23, 5.30 
p.m., Great George-street, S.W.1. “ Rural Water Sup- 
plies,” by Mr. S. R. Raffety. Birmingham Association : 
Friday, January 26, 6 p.m., University, Edmund-street, 
Birmingham. “ Basis of Town and Country Planning,” 
by Mr. H. J. B. Manzoni. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Western 
Centre: Saturday, January 20, 2.30 p.m., Merchant 
Venturers’ College, Bristol. “Petrol or Diesel?” by 
Eng.-Com. C. W. Chapman. Birmingham Centre: Tues- 
day, January 23, 6.15 p.m., James Watt Memorial 
Institute, Birmingham. “Progress in Motor-Cycle 
Engines,” by Mr. Joe Craig. 

INSTITUTE OF EcoNoMIC ENGINEERING.—Saturday, 
January 20, 3 p.m., Grand Hotel, Birmingham. Informal 
discussion opened by Mr. F. H. Tyler. 

INSTITUTION OF CHEMICAL ENGINEERS.—North-W estern 
Branch: Saturday, January 20, 3 p.m., College of Tech- 
nology, Manchester. ‘“ Unit Process of Mixing,” by Mr. 
J. P. Asquith. 

INSTITUTION OF MECHANICAL ENGINEERS.—East Mid- 
lands Branch: Saturday, January 20, 3.30 p.m., Univer- 
sity College, Nottingham. Jointly with INSTITUTION OF 
PropucTiON ENGINEERS, Nottingham Section. “‘ Mech- 
anical Mishaps,”’ by Mr. G. E. Windeler. General Meeting: 
Friday, January 26, 5.30 p.m., Storey’s-gate, Westmin- 
ster, S.W.1. Seventeenth Thomas Lowe Gray Lecture : 
“Mechanical Engineering in the Shipyard,” by Mr. J. 
Foster Petree. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Monday, 
January 22, 5.30 p.m., Victoria bankment, W.C.2. 
Discussion on “ Applications of Electricity to Water 
Supply,” opened by Mr. J. F. Shipley. Mersey and North 
Wales Centre: Monday, January 22, 5.30 p.m., Royal 
Institution, Colquitt-street, Liverpool. ‘“‘ Thermoplastic 
Cables,” by Dr. H. Barron, Mr. J. N. Dean and Mr. T. R. 
Scott. North-Eastern Centre: Monday, January 22, 
6.15 p.m., Neville Hall, Newcastle-upon-Tyne. ‘“‘ Farm 
Mechanisation,” by Mr. C. A. Cameron Brown. North- 
Western Students’ Section: Monday, January 22, 6.30 
p.m., Engineers’ Club, Manchester. “‘ The Stroboscope,” 
by Mr. D. T. Broadbent. Radio Section: Wednesday, 
January 24, 5.30 p.m., Victoria-embankment, W.C.2. 
“Television Broadcasting in America,” by Mr. D. G. 
Fink. Scottish Centre: Wednesday, January 24, 6 p.m., 
Heriot-Watt College, Edinburgh. “ Electricity Meter,” 
by Mr. G. E. Moore. South Midland Students’ Section : 
Wednesday, January 24,7 p.m., James Watt Institute, 
Birmingham. ‘“‘ Apprenticeship,” by Mr. J. P. Quayle. 

GLasGow UNIVERSITY ENGINEERING SocreTy.—Mon- 
day, January 22, 6.30 p.m., Watt Engineering Labora- 
tories, University, Glasgow. ‘‘ Railway Electrification,” 
by Mr. F. Lydall. 

BRADFORD ENGINEERING SocreTty.—Monday, 
ary 22, 6.45 p.m., Technical College, Bradford. 
Rupturing-Capacity Fuse,” by Mr. J. Collins. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Sheffield 
Branch: Monday, January 22, 7 p.m., Royal Victoria 
Hotel, Sheffield. Jointly with IRoN aND STEEL IN- 
STITUTE. “Grain Shape and Moulding Properties of 
Synthetic Sands,” by Mr. W. Davies and Dr. W. J. Rees, 

IRON AND STEEL INSTITUTE.—Tuesday and Wednes- 
day, January 23 and 24, 7.30 p.m., Technical School, 
Cole-street, Scunthorpe. “ Ironmaking at the Appleby- 
Frodingham Works,” by Mr. G. D. Elliot. 

INSTITUTE OF FUEL.—North-Western Section: Wed- 
nesday, January 24, 2.30 p.m., Engineers’ Club, Man- 
chester. Melchett Address on “ Pattern of Fuel Re- 
search,” by Dr. J. G. King. Scottish Section: Friday, 
January 26, 5,45 p.m., Royal Technical College, Glasgow. 
“Insulation of Blast Furnaces and Open-Hearth Fur- 
naces,” by Dr. J. M. Ferguson. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Thursday, 
January 25, 5.30 p.m., Institution of Mechanical Engin- 
eers, Storey’s-gate, S.W.1. “ Class F Electric Locomotives 
of the Swedish State Railways,” by Mr. H. G. McClean. 

INSTITUTION OF SANITARY ENGINEERS.—Friday, Janu- 
ary 26, 2.30 p.m., Caxton Hall, Victoria-street, S.W.1. 
“‘ Pumps for Drainage Purposes,”’ by Mr. A. V. Price. 

NortTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, January 26, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. “ Launching Triggers.” 
by Mr. H. B. Robin Rowell. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
January 26, 6.30 p.m., Engineers’ Club, Manchester. 
“ Standardisation Testing and Research,” by Dr. H W. 
Baker. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Jani 
ary 26, 6.30 p.m., 39, Victoria-street, S.W.1. Discussioa. 
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DIRECT-REVERSING SUPERCHARGED MARINE DIESEL ENGINE. 


MESSRS. MIRRLEES, BICKERTON AND DAY, LIMITED, STOCKPORT. 
(For Description, see Page 47.) 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPE Bar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to ‘‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ................ £3 5 0 
For Canada— 

ne oe = ana te Ee 
For all other places abroad— 

Thin paper copies ............... £3 3 0 

Thick paper copies................ £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white 
and in the buff art pope two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
headings “ Appointments Open,” ‘“‘ Situations 
Wanted,” ‘‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra pal is 
ls. per insertion, with the exception of advertisements 
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SHIPBUILDING IN CANADA. 


In the White Paper of Statistics Relating to the 
War Effort of the United Kingdom (Cmd. 6564), the 
subject of shipping is combined with that of foreign 
trade and, even so, the section in which it appears 
is one of the shortest in the pamphlet. The space 
devoted to shipbuilding is small out of all propor- 
tion to the importance of this most significant 
branch of munitions, and there is no more than a 
mention that “the production in Canadian ship- 
yards ” contributed materially to the total of new 
tonnage, without which the size of the ocean-going 
merchant fleet under the British flag would have 
fallen much below the 154 million gross tons on the 
register at the end of 1943. This relative neglect of 
the Canadian shipbuilding output during the war is 
no matter for complaint or recrimination, of course, 
since the survey in question was restricted specific- 
ally to the war effort of the United Kingdom ; but 
the expansion for which the Canadian yards have 
been responsible is so noteworthy that we are glad 
of the opportunity to devote some attention to it, 
afforded by a brochure prepared recently by the 
Canadian Shipbuilding and Ship Repairing Associa- 
tion for presentation to the Canadian Government in 
support of a request that some consideration should 
be given to the future of the industry in the 
Dominion. 

Canada now ranks third among the shipbuilding 
nations of the world. Although, apart from the 
periods of the two world wars, shipbuilding has not 
been one of the Dominion’s industries. It is 
certainly one of the oldest, having a history which 
dates back more than 200 years. The effective 
beginning of Canadian shipbuilding really came 
about in 1731, when the French Minister of Marine, 
desirous of establishing it on a firm footing, offered 
a premium of 500 francs for every merchant ship of 
200 tons or more, built in Canada and sold either 
in France or in the French West Indies. The offer 
produced results almost at once, ten ships being 
built in the following year on the banks of the St 
Charles River, Quebec. Orders followed for war 
ships for the French Navy, one of them being a 
70-gun ship of the line, built in 1750. Still more 
notable, as an example of ship construction, was 
H.M.S. St. Lawrence, a 102-gun three-decker of 
2,300 tons, built for the British Navy at Kingston, 
Ontario, in 1814. The boom in wooden ship build- 
ing in the United States, in the middle years of the 
Nineteenth Century, had its counterpart in Canada, 
so that, in 1878, the Canadian merchant fleet num- 





bered more than 7,000 ships, and the Dominion 


stood fourth, in point of aggregate tonnage, among 
the shipowning nations. 

The decline of the industry resulted from the 
supersession of wood by iron and steel. Building con- 
tinued on the Great Lakes, where it was protected 
from overseas competition until the dimensions of 
the Welland Canal were increased sufficiently to 
permit the transit of ships capable of making an 
ocean passage ; but on the eastern rivers and sea- 
board it shrank to negligible proportions by com- 
parison with the boom years of the the wooden-ship 
era. The number of ships built on the Great Lakes 
was never large, but some of them were of notable 
size; for example, the bulk freighter W. Grant 
Morden, launched in 1914, which was 604 ft. long, 
and the Lemoyne, also a bulk freighter, built in 
1926, and 621 ft. in length. The latter vessel is 
still the biggest on the Great Lakes. 

The shipbuilding and repair yard of Messrs. 
Canadian Vickers, Limited, at Montreal, was estab- 
lished in 1912 and turned out a considerable volume 
of tonnage during the 1914-18 war. Various war- 
time yards were laid out during the same period, 
between 50 and 60 ocean-going cargo steamers being 
built in 1917 and 1918 to the order of the British 
Government alone. The yards on the Pacific coast, 
though not numerous, contributed a serviceable 
quota ; and a number of ships were fabricated on the 
Atlantic coast. Many of the ships were units of 
the Canadian Government Merchant Marine, one of 
the several examples of nationally owned fleets 
which, it was found, could not be operated econo- 
mically enough to compete in the world’s shipping 
markets under peace-time conditions. Gradually the 
fleet was reduced in size by the disposal of obviously 
redundant vessels, though it was not until 1936 
that the last of the trading ships was sold. Some 
83 ships, aggregating rather more’ than 43,000 tons 
gross, are still maintained by the Government for de- 
partmental services, and it is hoped that the replace- 
ment of these vessels—55 of which are more than 
25 years old—will provide some useful orders for 
Canadian yards. 

According to official statistics quoted in the 
brochure, the number of yards in being in 1942 
was 79, including the ship-repairing establishments. 
This is less than the peak figure (90) reached in 
1918, but comparison on this simple basis is really 
of little value ; what matters is the output. The 
Government statistics quoted do not refer to the 
number of ships or the total tonnage, but give 
merely the gross value of the production and the 
numbers of persons employed in the industry. The 
gross-value basis, of course, is useless unless corrected 
for variations in the purchasing power of the Canadian 
dollar, but the numbers of employees present a much 
more satisfactory picture. Ir 1918, when there 
were 90 establishments, the number of wage earners 
was 20,348, and of salaried staff, 1,357, a total of 
21,705. In the following year, though the number 
of yards had been reduced to 78, there were 22,318 
employees on wages and 1,384 in staff appointments ; 
a total of 23,702. In 1942—the last year for which 
the official statistics are given—there were, as 
stated above, 79 yards, but the numbers employed 
were 47,264 wage earners and 2,868 staff, totalling 
50,132 ; and in 1944, according to Mr. J. Edouard 
Simard, the president of the Canadian Shipbuilding 
and Ship Repairing Association, 66,000 men were 
employed on new construction alone. 

It is understandable that those responsible for 
building up such an important industry should view 
with great misgiving the possibility of its decline, 
after the war, to the very modest proportions to 
which it was reduced between the wars; in 1933, 
there were only 2,254 persons employed in the whole 
industry, and, in the 18 years from 1922 to 1939, 
inclusive, the number of wage earners never 
amounted to 5,000. Itis argued, with some ap- 
pearance of truth, that to have maintained the 
industry on “‘a reasonably self-sustaining basis ” 
with Government assistance could hardly have cost 
more than was expended, of necessity, in reviving 
it to meet the needs of the present war; and the 
contention of the Association is that, since there is 
no guarantee that there will not be a third world 
war, and as the introduction of pilotless aircraft 
(and now, of rockets) exposes the yards in the 
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British Isles to even greater danger of damage from 
the air than has existed hitherto, there is a strong 
case on grounds of Empire security for ensuring 
a reserve of shipbuilding potential. 

The recommendations submitted by the Associa- 
tion may be summarised briefly as follows. It is 
suggested that the Canadian Government should 
restrict the coasting trade of the Dominion to vessels 
now registered in Canada or hereafter built in 
Canadian yards; that a national shipping policy 
should be adopted of encouraging Canadian ship- 
owners, engaged in foreign trade in or out of 
Canadian ports, to build and register their ships in 
Canada—the encouragement to include “ subsidies 
if necessary” ; and that new vessels for the Govern- 
ment service and for the Royal Canadian Navy, 
and all vessels engaged in the Canadian fishing, 
should be built in Canada. It is recognised, evi- 
dently, that the replacement needs of the Dominion 
for naval vessels in peace time is unlikely to provide 
sufficient work of this highly specialised kind to 
maintain a reserve of craftsmen and technicians 
capable of undertaking the construction of warships, 
and the further suggestion is made, therefore, that 
the Canadian Government should endeavour to 
arrange with the British Government that “‘ educa- 
tional orders for British naval vessels’ should be 
placed in Canada from time to time. It is recom- 
mended that orders for ships for the Government’s 
departmental services, placed with shipyards now 
in Government ownership or control, should be 
progressively reduced with a view to the liquidation 
of these establishments as soon as the progress of 
the war permits; and the very next recommenda- 
tion suggests—rather optimistically, it would seem 
—that, while shutting down their own yards, the 
Government should “ promote a policy of aid to 
Canadian shipbuilders to enable them to build 
ships for foreign ownership, through the medium of 
loans secured by mortgages ”’ or other means. 

The foregoing are the main recommendations of 
specific action, but it is also suggested that 
Canada’s shipbuilding and shipping policies should 
be controlled through one Government authority, 
and that Canadian shipbuilders should be invited to 
nominate representatives to serve on all committees 
dealing with questions of marine transportation. 
Finally, the Government are asked to consider the 
establishment, in the principal shipbuilding dis- 
tricts, of “ special facilities for technical education 
in shipbuilding and marine engineering.” This 
suggestion is amplified to include the foundation of 
a Chair of Naval Architecture and Marine Engi- 
neering at a Canadian university situated in a ship- 
building district, working to a curriculum in line 
with those applying in Great Britain or the United 


States so that the diplomas and degrees awarded | *igh 


may be accepted elsewhere. The proposal is that 
the faculty should be responsible for elementary 
education in the subjects covered—probably in 
evening classes—of the personnel of local ship- 
yards, and for the more advanced education in the 
whole of Canada. Elementary technical instruction 
would have to be provided also in the other ship- 
building districts, with facilities to enable suitable 
students to proceed to the university. 

It is admitted quite candidly that, without some 
measure of protection and assistance, ‘“ Canada 
cannot hope to compete with British or foreign 
shipyards.” Foreign-built ships for Canadian owner- 
ship are subject to a 25 per cent. import duty, but 
British-built ships are exempt from this tax; a 
concession which, it is pointed out, constitutes pro- 
tection to the British shipbuilder but leaves the 
Canadian builder unprotected, “since the British 
market is invariably cheaper than the Canadian.” 
Government financial assistanee is regarded as the 
only solution, as “the industry has never been 
sufficiently stable in peace time, with profits or even 
costs well enough secured ” to attract the support 
of Canadian banks. “ It is not surprising, therefore,” 
the Association observe, “ that the Canadian banks 
have not been very helpful and have frequently lost 
money ” when they have been persuaded to lend it. 
Reading between the lines, it would appear that the 
industry is handicapped by fundamental domestic 
problems which, difficult as they may be to redress, 
must be tackled if peace-time prosperity is to be 
assured, even with the Government aid that is sought, 





PART-TIME TECHNICAL 
EDUCATION. 


THE new Education Act provides for raising the 
school-leaving age to 15, and ultimately to 16, 
and for part-time education up to 18. For this 
latter purpose, employers will be required to release 
youths up to that age for one whole-day each week. 
The desirability of these provisions was pointed out 
in a report on Education and Training for Engineers,* 
published by the Institution of Electrical Engineers, 
in April, 1943. The Post-War Planning Committee 
of that Institution, who prepared the report, were 
not the originators of the idea that the number of 
years devoted to education should be increased, 
but they had the merit of indicating how the extra 
time made available might profitably be used. 
Much of the discussion of this matter is con- 
ducted in general terms based on the idea that 
education is, in itself, a good thing, but with little 
attempt to specify how the heavy additional expen- 
diture involved can be utilised for the good of the 
country. 

The first report of the committee has now been 
followed by a second, in which certain aspects of 
the general subject are treated in greater detail and 
additional proposals are made. It is pointed out in 
the new report, which is entitled Part-Time Further 
Education at Technical Colleges, that if the electrical- 
engineering industry of this country is to recover 
and expand the substantial export business which it 
had before the war, it will be n “ to produce 
improved apparatus ’’ and to raise “the industrial 
standard in electrical engineering.” To achieve 
these ends, “the general standard of craftsmen, 
technicians and of professional engineers must be 
raised.” It is not suggested that existing methods 
have failed to produce many excellent men, but 
that “it is imperative to raise the standard of the 
average man to as high a level as possible. In 
addition to widening the knowledge of the profes- 
sional engineer and increasing the skill and dexterity 
of the craftsman, it is essential that the general 
standard of design staffs and the knowledge and 
technique of those supervising factory production 
should be raised.” Although, in view of its source, 
the report is naturally concerned with electrical 
matters, its general proposals apply without modifi- 
cation to the whole engineering industry. 

It is pointed out that the personnel of the engi- 
neering industry may be divided into three main 
groups. These are termed craftsmen, technicians 
and professional engineers. The meaning of the 
first of these terms requires no explanation, but the 
distinction between the other two may not at first 
ight be clear. The second is defined as those 
“‘ whose skill lies in the practical application of a 
knowledge of engineering technique.” It includes 
draughtsmen, erection engineers, technical assistants 
and senior testers. The third term, professional 
engineers covers those “ with ability to direct pro- 
gress and to devise methods for the solution of the 
problems which arise in connection with every new 
development.” This third group, under modern 
conditions, is to a large extent recruited through 
the universities, although it contains others of 
special ability who have established their position 
in less direct ways. University engineering training 
was discussed in the first report and is dealt with 
only incidentally in the one under review, which is 
mainly concerned with the training of craftsmen 
and technicians. 

It is realised that at the margins the three groups 
intermingle, and that men of ability pass from a 
lower to a higher, but for the mass of engineers 
the division may be accepted as a convenient 
segregation of the main classes of workers. The 
report, as its title indicates, is concerned with the 
part-time education which under the new Bill will 
become universal and it is suggested at the outset 
that each of the groups, for the best results, requires 
an independent course of training. The overlapping 
of courses “would diminish the advantages to be 
derived from our national part-time educational 
system.” This point of view is illustrated by refer- 
ence to the present senior course leading to the 
Ordinary National Certificate. This now serves 
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both “‘ young men desiring a part-time education in 
technical work” and also ‘ those following a pre- 
liminary education before proceeding to a profes. 
sional course.” What for brevity may be termed the 
somewhat “ abstract ” nature of the course, designe: 
to serve those who are later to pass on to a college 
training, is unsuited and discouraging to many of 
those whose aim is to become technicians. This 
may be an important factor in the high mortalit\ 
found in many National Certificate courses. In one 
Lancashire technical college, in three succeeding 
sessions, the number of students in the Ordinary, 
National Certificate course fell from 48 to 12, from 
53 to 20, and from 52 to 25. 

A proportion of those who obtain Ordinary 
National Certificates proceed to the advanced course 
and read for Higher National Certificates which. 
within the limits of the subjects covered, represent a 
university standard, but many, described in the 
report as technicians, pass directly into industry. 
These are the youths for whom a more “ practical ” 
type of course is desirable. To meet their require- 
ments, and they probably represent the majority, 
it is proposed that a new Intermediate National 
Certificate should be introduced. This would be 
based on a course suitable for youths who propose 
to proceed to a higher education and its introduction 
would permit of revision of the senior course leading 
to the Ordinary Certificate. This, especially in the 
third year, could “be closely associated with the 
problems which the pupils would meet in the course 
of their normal employment.” Youths of special 
ability who had obtained an Ordinary Certificate 
under the revised syllabus could proceed to study 
for the Intermediate Certificate, but for the majority 
courses in advanced technology “on the lines of 
certain of the City and Guilds of London Institute 
syllabuses ’’ would be provided. Interchange for 
special cases could be arranged and, for instance, 
those who had taken an Intermediate Certificate 
who, for personal or other reasons, found themselves 
unable to take the Higher Certificate course, could 
transfer to the course in advanced technology. 

It is realised that these proposals may involve 
revision in the courses provided by many technical 
colleges, although it is considered that the larger 
colleges could introduce the Intermediate National 
Certificate course ‘‘ without any serious addition to 
staff or equipment.” The proposals so far reviewed, 
however, do not represent the whole of the new 
services which would be demanded from the tech- 
nical colleges and institutes. It is suggested that, in 
addition to catering specifically for technicians, the 
colleges should provide courses for Craftsmen’s 
Certificates leading, for the more promising pupils, 
to courses in workshop administration. These 
would be suitable for those destined to become fore- 
men or to occupy other of the lower administrative 
posts in the shops. 

When the whole programme was in operation, 
the part taken by any particular college would 
depend on its size and location. Regional Technical 
Colleges would provide courses for the Intermediate 
and Higher National Certificates and courses for 
Certificates in Advanced Technology and Workshop 
Administration. Provision would also be made for 
post-advanced and post-graduate work. It would 
“be desirable for those universities which are 
situated in important centres of the engineering 
industry to assist Regional Technical Colleges to 
provide post-graduate courses dealing with the more 
scientific aspects of engineering development.” The 
next grade of institution, Local Technical Colleges, 
would provide instruction leading to Ordinary and 
Intermediate National Certificates and courses in 
Engineering Technology of the City and Guilds type. 
Craft courses would also be provided. They would 
act in co-operation with the Regional Colleges as 
local centres of adult education, their particular duty 
being the training of technicians and craftsmen for 
Ordinary National Certificates and Certificates in 
Craftsmanship. Finally, Technical Institutes in 
large urban areas would specialise in the training of 
craftsmen and providing for Craftsmen’s Certificates. 
It is estimated that when settled conditions return 
the number of engineers, technicians and trained 
craftsmen required by the electrical industry, will 
be of the order of 6,000 per annum so that exten- 
sive training arrangements will be necessary. 
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NOTES. 


THE PROFESSIONAL ENGINEERS APPOINTMENTS 
BUREAU. 


On page 31 of last week’s issue of ENGINEERING, 
in discussing the report of Lord Hankey’s Com- 
mittee on Higher Appointments, we referred briefly 
to the proposal to establish a Professional Engineers 
Appointments Bureau, sponsored jointly by the 
Institutions of Civil, Mechanical and Electrical 
Engineers. Particulars of the scheme now having 
been circulated to the members of the three institu- 
tions and to others interested, some further details 
may be put on record. A Civil Engineers Appoint- 
ments Board has been in active existence, of course, 
for some 20 years, and the address of that Board, at 
8, Princes-street, Westminster, S.W.1, is being used 
provisionally as that of the new Bureau. Recent 
discussions between representatives of the Board 
and of the Institutions of Mechanical and Electrical 
Engineers showed agreement that such a Bureau 
should be established as soon as possible to deal 
with questions of employment after the cessation of 
hostilities ; but, as there are legal objections to the 
use of the institutions’ respective funds for such a 
purpose, it was decided to appeal to the profession 
as a whole to provide the necessary money to meet 
initial expenses. A target figure of 10,0001. has 
been adopted, as it is considered that this amount 
would meet the immediate needs with a margin to 
cover possible difficult periods in the first ten years. 
Eventually, it is expected, the Bureau will become 
self-supporting by means of registration and engage- 
ment fees. Accordingly, donations are invited from 
employers of professionally-qualified engineers, and 
from individual engineers, 5s. being suggested as a 
minimum, in the hope that all members of the three 
institutions will contribute ; especially the younger 
members, who, in the ordinary course, are likely 
to find the Bureau of value to them. The services 
of the Bureau will be available to employers seeking 
to engage professional engineers, and to all persons 
who either are members of one or another of the 
three institutions or whose qualifications for election 
or admission to membership have been approved 
by the respective Councils. A register will also be 
kept of firms willing to receive pupils, apprentices, or 
assistants under agreement. The rules provide 
that the Bureau shall not be operated for profit ; 
that it shall be administered by a Board of 15 
members, consisting of the Presidents and secre- 
taries of the three institutions, and three members 
from each of the three Councils, the former being 
ex officio members and the latter appointed for not 
more than three years consecutively; and that 
the chairman shall be elected by, and from among, 
the members of the Board, to hold office for not 
more than two years. The report of Lord Hankey’s 
Committee mentioned that the Ministry of Labour, 
far from desiring to invest their own Appointments 
Department with any monopolistic powers, would 
welcome any assistance that could be given by 
properly constituted private agencies representing 
specialised professions and occupations ; and there 
can be no doubt that, with the expert knowledge at 
its disposal, the Bureau will be able to assist mate- 
rially in promoting the harmonious solution of the 
problems of professional employment after the war. 


Sauipe SALvaGe. 


Juvenile literature has not been wanting in stories 
of shipwreck and castaways, while the work of the 
lifeboat in saving life has also been popularly dealt 
with, but there is no comparable account of how a 
wrecked or sunken ship may be recovered. Yet 
to many juveniles the subject must be of interest, 
an assumption warranted, indeed, by the number of 
young people who assembled at the Royal Society 
of Arts, Adelphi, London, on Wednesday, Janu- 
ary 10, to hear the Dr. Mann Juvenile Lecture for 
1945, entitled ““How Wrecked and Sunken Ships 
are Salved.” The lecture was delivered by Mr. G. R. 
Critchley, M.A., general manager of the Liverpool 
and Glasgow Salvage Association. Illustrated by a 
large number of lantern slides showing actual opera- 
tions, the lecture was presented in a manner admir- 
ably suited to a non-technical audience, though this 





simplification by no means entailed the sacrifice of 
essential facts. Mr. Critchley commenced by a lucid 
exposition of the principles of buoyancy and de- 
scribed, by means of a dissected model of a cargo 
vessel, how a ship was enabled to float, and the 
utility of the transverse bulkheads and double 
bottom. Then, after a short account of how a ship, 
disabled by fire or other cause, but still afloat, 
could be picked up and towed to port even in heavy 
seas, he dealt with the recovery of a vessel, beached 
bows on or broadside. If the skin were holed, he 
showed how patches could be applied and the 
flooded parts pumped out, and described the func- 
tions of the diver in such recovery. More extensive 
damage, beyond patching, was next dealt with, a 
case of a ship having lost a large portion of both 
the outer skin and double bottom being used to 
illustrate the use of compressed air under a sealed 
main deck to drive out the water and give enough 
buoyancy to enable the vesssel to be towed in. The 
methods of lifting ships from the sea bottom were 
then described, including the use of camels employ- 
ing the rise and fall of the tide. The recovery of 
H.M.S. Thetis was next dealt with, an operation 
which, it may be remembered, was described in 
detail in a paper by Mr. Critchley before the Insti- 
tution of Naval Architects ; an abridgement of the 
paper will be found in the issue of ENGINEERING 
for July 19, 1940, on page 56. An interesting appli- 
cation of a repair to an extensive skin fracture by 
means of a rubber and canvas strap concluded the 
examples. A number of models of such salvage 
appliances as the Davis submarine observation and 
directive chamber, and the Davis submersible de- 
compression chamber, together with actual diving 
suits, lent by Messrs. Siebe, Gorman and Company, 
Limited, were displayed and proved attractive to 
the audience. The lecture was founded as a me- 
morial to Dr. Robert James Mann, a former 
secretary of the African Section of the Society. 


Tue INSTITUTION OF MECHANICAL ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers, arranged in conjunction with 
the Applied Mechanics Group of the Institution, 
was held in London on Friday, January 12, the 
chair being taken by Dr. H. J. Gough, F.R.S. (viee- 
president). Two papers were presented and dis- 
cussed; namely, “An Exploratory Study of Oil 
Grooves in Plain Bearings,” by Dr. D. Clayton, and 
“Fluid Film Lubrication of Parallel Thrust Sur- 
faces,” by Mr. A. Fogg, M.Sc. Before proceeding 
to the business of the meeting, the chairman referred 
to the sudden death, on January 5, of Engineer Vice- 
Admiral Sir George Preece, K.C.B. (vice-president 
since 1941), the members standing in silence. Dr. 
Gough, in introducing the authors of the two papers, 
said that the Institution had devoted a great deal 
of attention to research, and probably as much to 
the subjects of lubrication, friction and bearings 
as to any other. The Proceedings contained a 
wonderful record of original experimental and 
analytical work, two highlights being the famous 
experiments of Beauchamp Tower, between 1883 
and 1891, and the symposium arranged by the 
Institution in 1937. The committee of the Applied 
Mechanics Group, desiring to give lubrication an 
important place in their proceedings, had invited 
Dr. Clayton and Mr. Fogg to prepare papers on the 
two main subjects of journal bearings and thrust 
bearings. Dr. Clayton then presented his paper, 
which summarised a preliminary investigation of 
the influence of oil holes and grooves on journal 
bearing performance. The first part of the paper 
dealt with the effect of supplying oil to oil holes and 
grooves in the unloaded part of the bearing, records 
being made of the quantity of oil flowing through 
the bearing, the running temperature, and the 
coefficient of friction. In the second part, the 
effect of holes and grooves on the pressure film, was 
explored, measurements being made of the pressure 
at the crown of the bush when the hole there was 
closed, and of the flow when it was open, in addition 
to the previous observations. It was found, inter 
alia, that safety was decreased as grooves were cut 
in the loaded part of the bearing. Mr. Fogg’s paper 
reported an investigation into the general cha- 
racteristics of various types of thrust bearing, in the 
course of which it was found that opposed parallel 





surfaces, under certain operating conditions, had 
a load-carrying capacity approaching that of tilting- 
pad bearings of the Michell type and of the same 
area. Evidence was adduced, indicating that such 
parallel surfaces were then operating under fluid- 
film conditions; but their performance did not 
seem to depend on a rounded inlet edge, and the 
apparent establishment of fluid-film conditions with- 
out the usually accepted requirement of convergence 
of the bearing surfaces, Mr. Fogg suggested, appeared 
to be a new phenomenon in lubrication. The con- 
cluding part of his paper put forward, in explanation, 
a tentative theory that a pressure film was generated 
as a result of thermal expansion of the lubricant 
in its passage through the loaded regions, thus 
causing a distortion of the curves of velocity dis- 
tribution in the film similar to that produced by a 
convergence of the bearing surfaces with constant- 
volume flow. If this suggested explanation were 
correct, he pointed out, it would seem to be necessary, 
in order to arrive at an accurate figure for load- 
carrying capacity, to’ take this expansion effect into 
account in all cases of bearings subject to a con- 
siderable generation of heat in the lubricating film. 
A report of the discussion, in which the two papers 
were taken together, appears on page 54. 


Om Suppty Grip rN Great BRITAIN. 


The recent disclosure of the existence of an oil- 
carrying pipe line in Great Britain has aroused 
much public interest and there seems to be a 
tendency to assume, by analogy with the pipe lines 
in other parts of the world, that its function is to 
convey oil from wells or other producing centres. 
The real function of the British pipe grid, which 
is stated to have a total length of 1,000 miles, 
is to distribute imported oil, in safety, in secrecy 
and without employing rail or road transport, 
from the unloading docks and reserve storage 
tanks to ports and other centres needing it. 
This distribution has been provided expeditiously 
and effectively. Obviously, it is impolitic at 
present to give details of the scheme so that 
some general particulars only are available. 
The first pipe line, started in 1941, was run from 
the south-west oil-importing ports to the London 
area, these ports replacing the southern and eastern 
ports which were in use prior to 1940, The line 
was functioning in early December, 1941. The 
second line, which went into service in May, 1942, 
ran in a southerly direction from the north-western 
importing centres to the first line. In both lines the 
existing storage depots, mostly underground, were 
enlarged as required and linked up with the mains, 
while pumping facilities enabled transfer to be made 
in either direction, or one area, in case of disable- 
ment, to be supplied from the other. Next the 
original line was extended in an easterly direction 
and then another branch from it to the southern 
ports provided a grid system which, as the invasion 
of Normandy proved, served a most useful purpose. 
This system was completed by March, 1944. Natur- 
ally, also, the numerous and great airfields that have 
been constructed are catered for, a fact that will 
indicate that the term oil, used above, includes 
also high-octane aviation spirit. This spirit can now 
be received direct from west coast ports without 
mechanical transport, the same applying to petrol, 
paraffin and fuel oil for internal-combustion engines. 
Altogether, a total of over 2,400,000,000 gallons of 
such liquids has been pumped through the pipe 
systems. Apart from the saving of rail transport 
and the safety conferred by underground storage 
and pipe lines, the pipe network should prove 
economical in shipping, the tankers having not so far 
to go and a quicker turn round being possible. It is 
stated that the grid so far has involved the use of 
some 80,000 tons of steel, but has not necessitated 
heavy demands on labour. The scheme has been 
carried out under an organisation set up by the 
Oil Control Board, the chairman of which is Mr. 
Geoffrey Lloyd, M.P., the organisation having Sir 
Andrew Agnew as its chairman and including Mr. 
F. C. Starling, Director of Petroleum Supplies, and 
Mr. E. R. Cartwright, chief engineer of the Petroleum 
Board. It may be noted here that a new oil pipe 
line is under construction to run from Calcutta, 
through the Brahmaputra Valley to Assam, thence 
through Burma to terminate at Yunnan, China. 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


WE give below a summarised report of the dis- 
cussion on the associated papers on “ An Explora- 
tory Study of Oil Grooves in Plain Bearings,” by 
Dr. D. Clayton, A.M.I.Mech.E., and “ Fluid Film 
Lubrication of Parallel Thrust Surfaces,” by Mr. 
A. Fogg, M.Sc., A.M.I.Mech.E., which were 
sented at an extra general meeting of the Institution 
of Mechanical Engineers on Friday, January 12, as 
recorded on page 53, of this issue. 

Dr. H. C. Plumb thought that Mr. Fogg’s explana- 
tion of the successful operation of the plain thrust 
bearing justified a great deal of confidence in that 

. He had had a certain amount of experi- 
ence with a Michell bearing of similar size to the 
one operated by Mr. Fogg, and, while it usually 
operated very well indeed, it did occasionally fail, 
suddenly and completely. A possible explanation 
of its failure was that, with the oil being fed at the 
inner diameter of the thrust space and led out at 
the outside diameter, any air in the oil was centri- 
fuged out and collected at the minimum diameter of 
the thrust space. 

Dr. H. S. Rowell said he had found the two papers 
the most stimulating and thought-provoking that he 
had read for many years. He was reminded of the 
developments that took place in motor-car bearings 
about 1920 to 1924. After the last war, speeds went 
up and big-ends failed very rapidly, and it became 
a sovereign remedy to remove all the oil grooves and 
to use plain big-end bearings. That had been con- 
firmed in Germany, in practice and by experiments 
on big-end bearings and on main ings. Some 
of the trouble in all the bearings, he thought, was 
due to the very sensitive effect of the clearance. 
The clearance space had an effect of the third or 
fourth power, and the slightest error in the diameters 
of the journal or the bush produced abnormally big 
effects in the behaviour of the complete bearing ; 
therefore, if a bearing was tightly fitted, especially 
with grooves, the risk of heating up was very high. 
With plain bearings, there was difficulty in getting 
oil to the bearing surface at all if they were tightly 
fitted. The problem was not quite so simple as 
that, and he thought it was necessary to consider 
why so many engineers for a long period had used 
oil grooves. In general experience, he would say 
that grooves were usually employed as a palliative 
when a bearing showed signs of heat; that had 
applied during the. war in the case of tank gear- 
boxes. The practical remedy was to give the bearing 
more clearance and, when it showed signs of distress, 
to put in a slight groove or even a larger groove. 
There were other practical applications which 
governed the use of grooves, especially in machinery 
starting up from standing at rest, where the contact 
space would be dry, or where the bearings oscillated. 
In the case of the high-speed running of a big-end 
of an aero engine or a motor-car engine, there were 
very high-speed viscous fractions which gave high 
pressures and probably were hardly affected by 
grooves. In the case of slow-speed bearings or 
bearings started from rest, where the speed was 
slow or where the bearings oscillated, there was not 
the same opportunity of developing the viscous 
wedge which carried the high-speed bearing. That, 
he thought, was a very elementary sketch of the 
complexity of the problem. 

The palliative use of grooves in ordinary bearings 
had a little confirmation in Mr. Fogg’s paper. He 
found that he could not get the thrust rings to work, 
so he put in grooves, just as the old millwrights put 
grooves into ordi ings. The new bearing 
was so novel and sensational that most of his com- 
ments upon it must be in the form of questions. It 
would be interesting to know what was the effect 
at slow speeds. Was the bearing more sensitive at 
slow speeds? If there was the thermal wedge 
described (and he did not deny it), did the slow 
speed produce a very gentle thermal wedge, just as 
the high speed did, or was the bearing like a cyclist 
who must ride fast or tumble off? By taking the 
coefficient of friction and assuming ordinary vis- 
cosity, it should not be very difficult to work out 
the running speed to give a 10 per cent. thermal 


wedge. From that a fair idea of the angular speeds 


of the bearing would be obtained, and, if the figures 
were reliable, it appeared that there was a centri- 
fugal head across the bearing of about 300 lb. per 
square inch for oil of ordinary density. That led 
to the question whether it was worth while to use 
mercury. With mercury, a transverse pressure 
head of 4,000 lb. per square inch was obtained. 

On the thermal wedge question, and again, he 
thought, in the general problem of the oil groove, 


pre- | there was one factor which was very often ignored, 


namely, the conductivity. Heat could not be 
picked up in oil without some little conductivity. 
How far was conductivity wanted in the thermal 
wedge material? What was the parallel with the 
ordinary piston? In a piston, running at, perhaps, 
3,000 ft. per minute, there was a parallel bearing. 
Was there a thermal wedge in the ordinary cylinder 
barrel? It was a very elementary problem to 
work out the pressure in a piston film. That due to 
the scraper rings or the other rings could give an 
extremely high pressure, but if the rings were 
removed it should be possible to get some sort of 
approximation to the thermal wedge and perhaps 
obtain some sort of confirmatory results. A further 
point arose from the test on the thrust collar. 
Was it not feasible to look up some of the old 
evidence of the marine thrust collars? Did no one 
put a groove across the faces? Reverting to the 
question of the transverse heads as compared with 
the circumferential drag, was it worth while to 
consider the use of spiral grooves? There was a 
further point of difficulty in trying to visualise the 
thermal wedge. In the oil film, the shear was not 
uniform; at some parts of the film, it was zero. 
At one boundary there was an excellent shear, and 
that must be where the heat was generated. Was it 
possible to make any attempt, experimentally or 
mathematically, to see how far the thermal-wedge 
principle could be taken ? 

Mr. H. B. Scott (Michell Bearings, Limited) com- 
plimented Mr. Fogg on the results, both qualitative 
and quantitative, he had obtained with the plain 
thrust faces. He appreciated that the dictates of 
security imposed severe limitations, in that neither 
the required operating conditions nor the dimensions 
could be divulged. It was mentioned that the bear- 
ings tested were for an application where the angular 
velocity was in excess of existing practice. As, 
prior to the war, his firm had had many thrust 
bearings operating successfully at speeds ranging 
from 18,000 r.p.m. to 25,000 r.p.m., he would like 
to ask (if it was not indiscreet) whether the bearings 
under discussion came within or beyond that range. 
From the illustrations given in the paper, there would 
appear to be no provision for internal circulation of 
the lubricating oil about the thrust pads; and the 
arrangement for lubricating the pads, in his opinion, 
was not adequate. It was not surprising that the 
preliminary runs with Michell pads were unsatis- 
factory when the lubricating oil had an unrestricted 
flow from inlet to outlet. That method had been 
tried and abandoned in the early years of the intro- 
duction of the Michell thrust. The method of 
straight pass with a restricted outlet, as used by 
Mr. Fogg, had also been found unsatisfactory at 
high speeds and in turn was superseded by a method 
embodying an arrangement of circulating oil chan- 
nels behind the pads. These, by permitting an 
internal circulation of the oil, gave a better cooling 
effect and a lower operating temperature, and 
eliminated the danger resulting from intermittent 
and/or inadequate oil supply to the pads. Incident- 
ally, he thought that would meet the question of 
centrifuging out entrained air, raised by Dr. Plumb. 
In his opinion, the foregoing were the principal 
reasons why the Michell pads, as arranged for Mr. 
Fogg’s tests, carried the comparatively low maxi- 
mum load of 1,560 lb. per square inch; probably 
only the fact that the pads were widely spaced 
enabled the bearing to operate at all. The high 
operating temperature with consequent low viscosity 
would be a further contributory factor towards 
failure. Was any attempt made to measure the 
mean thickness of the oil film between the thrust 
faces and the moving collar face under the various 
operating conditions ? 

The results of the tests with plain thrust faces 





having radial grooves were particularly interesting, 


that the results were entirely unexpected. The 
usual practice in thrust i was to round all 
leading edges, whether for pivoted or plain faces, 
and it had been realised that the actual amount of 
rounding required was extremely small; in fact, 
almost microscopic. Only for practical reasons had 
a larger radius been adopted. The fact that, during 
the tests, there had been no difference in the results 
with the apparently sharp edge as compared with 
radii of ¥ in. and } in. suggested that the appar 

ently sharp edge really had a minute degree of 
rounding. The theory that the plain thrust face 
was probably operating under fluid-film conditions, 
due to the expansion in the lubricating oil film 
caused by the rise in temperature owing to viscous 
shear, was, he thought, probably correct. The 
change in the oil film in its passage through a 
bearing, due to the rapid increase in temperature, 
had long been recognised and, with the consequent 
expansion of the oil, change in viscosity and amount 
of side leakage, presented a most complex question. 
It would be very interesting to have additional 
details of the further experiments which Mr. Fogg 
had carried out on plain faces with varying circum- 
ferential lengths and radial widths. 

Michell demonstrated that the variation in vis- 
cosity occasioned by rise of temperature was one 
of the prime factors in enabling a thrust pad, with 
its pivot line offset from its radial axis of symmetry, 
to function in the reverse direction, the effect of 
side leakagé and reduction in viscosity in the lubri- 
cating film across the face of the pad moving the 
centre of pressure from the normal offset position 
towards the leading edge. He would suggest that 
there were other factors operating besides the 
expansion caused by heating, since, as was stated 
by the author, a volumetric increase in the film 
across the face was of the order of 10 per cent., 
whereas the normal side leakage would probably be 
greater than 10 per cent. of the entering oil. A 
statement of the variation in oil pressure across the 
face of the pads of the plain bearings in Mr. Fogg’s 
further experiments would be of service. Another 
feature of particular importance was the reliability 
of bearings. Did the plain-face i give 
consistent results; that is, were the results obtained 
during one run capable of repetition during any 
subsequent run under similar conditions ? 

An interesting comparison could be made between 
the results of Mr. Fogg’s experiments and tests 
carried out by Messrs. Michell Bearings, Limited, 
during the past year. The object was to ascertain 
the efficiency and reliability of thrust bearings at 
moderate speeds and loads when running as self- 
contained units without forced lubrication or exter- 
nal oil cooling. The bearings were of the combined 
thrust and journal type, on a shaft 50 mm. in 
diameter. The operating conditions were 2,950 
r.p.m., with a thrust load of 12,350 lb. The bearings 
each had a thrust surface of 26-8 sq. in., giving a 
pressure, under service conditions, of 461 Ib. per 
square inch. A series of runs was made at different 
speeds and loads. In each case, after stable tem- 
peratures were reached, the run was continued for 
several hours. After the fourth run, with a total 
load of 18,000 Ib., the thrust surface was reduced, 
to obtain higher specific pressures. The final test 
was made with three pads of reduced area, which 
were run first at 500 lb. per square inch, increased 
by stages over a period of about four hours until a 
pressure of 4,000 Ib. per square inch was reached. 
That pressure was maintained for a further five 
hours at stabilised temperature, and the condition 
of the pads at the conclusion was found to be very 
satisfactory. The tests with the highest pressures 
were run at 1,410 r.p.m., that being to make the 
conditions more onerous than at 2,950 r.p.m. 
During the tests an attempt was made to 
measure the film thickness between the pad and 
collar face, and the results of the measurements 
agreed fairly closely with the calculated figures. 


ZN , 
Presumably the high values of > obtained by 


Mr. Fogg were due to corresponding low values of P. 
In practical applications, however, low pressures 
were to be avoided for many reasons, and, therefore, 


a usually tended to have much lower values than 





but he could not altogether share Mr. Fogg’s view 





those indicated. 
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In marine thrust blocks, with reciprocating 
engines, the values of +. were from 5 to 25, and 


with geared turbines for marine propulsion they 
were from 10 to 50. Steam-turbine thrust bearings, 
to balance the steam thrust, had values ranging 
from 60 to 600, and only in extreme cases of thrusts 
for small high-speed turbines, compressors, etc., did 
the values reach 2,000. It was no unusual thing to 


have pivoted thrust bearings with = as low as 


0-35, with a corresponding pressure of 1,500 lb. 
per square inch on the pads. 

Professor H. W. Swift, in a written communica- 
tion on Dr. Clayton’s paper, said that the author’s 
experimental methods inspired confidence in his 
results. By maintaining a constant and moderate 
load on the bearing he had minimised any effects 
of elastic distortion, and by applying his thermo- 
couple close to the bearing surface in the loading 
plane he had done all that was humanly possible to 
obtain a representative film temperature. Measure- 
ments of film thickness would have added to the 
value of his work. The influence of clearance on 
oil supply was consistent with Poiseuille’s law as 
demonstrated by Spiers, but the influence of inlet 
pressure was apparently not. Spiers’s tests were 
made on narrower bearings and under different oil- 
flow conditions from those reported in the paper, 
but his results were numerous and systematic, and 
more detailed evidence than that given by Dr. 
Clayton would be necessary to disprove them. The 
observation that the pressure in the plane of loading 
fell as the temperature rose was unexpected, but 
was not necessarily ‘“‘ contrary to accepted ideas.” 
It was true that, as the eccentricity increased, the 
point of nearest approach tended towards the load 
line, but the point of maximum pressure first receded 
and then approached that line. At higher eccen- 
tricities the load line lay on the slope of the pressure 
curve, which became progressively steeper and more 
local, and the net changes in the pressure on that 
line depended on opposing effects. If the author 
had been able to show that the pressure curve in the 
loaded region was less steep at higher temperatures 
or that the film became thicker, some adjustment of 
‘* accepted ideas ’’ would certainly be called for. 

Mr. Fogg’s paper was not easy to analyse in detail, 
because it did not disclose certain essential informa- 
tion. Nevertheless, the author had shown that a 
collar machined with a flat surface and provided 
with suitable grooves for oil supply was capable of 
maintaining an effective pressure film which had 
similar characteristics to those of a tapered film. 
The theory which the author put forward to explain 
this phenomenon was ingenious but not very con- 
vincing. Surely the explanation of the results lay 
in the effect of heat not on the oil but on the metal 

. There would be a temperature gradient from 
front to back of the pad, which would tend by 
differential expansion to produce a cambered 
surface. That camber could not develop in the 
peripheral direction if the ring was entire but could 
do so when radial grooves were cut. A pad of steel, 
2 in. square and } in. thick, with a temperature 
difference of 25 deg. C., would provide a hump of 
0-0005 in.—ample for film development. 

Dr. H. L. Guy said that just after the last war 
Messrs. Vickers succeeded in carrying loads of 
1,000 Ib. per square inch with plain thrust rings 
of quite large size. Messrs. Vickers thought that 
the conditions were very much better than the 
normal operating conditions in a plant so they put 
some dust in the oil and they then found that, while 
a Michell thrust bearing stood up to the 1,000 Ib. 
per square inch, the plain face failed almost imme- 
diately. Moreover, with the oil fairly fully aerated, 
as it was in a normal turbine plant, the Michell 
thrust bearing took its load satisfactorily and the 
plain face failed. He wondered whether Mr. Fogg 
had compared his results with the results of Lasche. 
He had been extremely interested in Professor 
Swift’s communication because he felt that the 
explanation probably did lie more in the thermal 
distortion of the collar than in the effect of thermal 
changes in the oil grooves. 

Mr. G. J. C. Davies, referring to Mr. Fogg’s paper, 
asked whether there was any optimum number of 
grooves, and whether there was any optimum size 





of grooves for any given application. Would it be 
possible to allow the oil to travel in a circumferential 
direction rather than in a radial one, to provide a 
greater travel through the bearing and thereby 
increase the oil temperature? He was not quite 
sure whether the radius effect provided the explana- 
tion of pressure-film generation. Would a radius 
on the edge of the grooves provide any help ? 

Dr. D. Clayton, in replying to Professor Swift’s 
contribution, agreed that the comparison with 
Spiers’s results would benefit by further experi- 
mental work. Spiers inclined to the view that a 
bearing did not act as a pump and, in that respect, 
he differed from two or three previous authors. 
The results reported in the present paper were 
inclined to restore the idea of the pump, in that 
the high pressures in the film could be generated 
with no supply pressure. 

With regard to Mr. Fogg’s paper: when radial 
grooves were cut in thrust collars he believed that 
they were cut right through the thrust collars, so 
the lack of the essential condition of throttling the 
outflowing oil, in order to make sure that there was 
an adequate supply, might be the reason why so 
many thrust collars with radial grooves failed. He 
believed that the Compagnie Générale Trans- 
atlantique had run continuously with flat thrust 
collars, with depressions at intervals round the 
collar. He understood that Michell himself said 
that the limitation in load when his bearing was 
used was due to the failure of the pivots at the back 
and the heat conduction to those points. 

Mr. Fogg, in replying to the discussion, said, with 
regard to Professor Swift’s suggestion that the 
inevitable heating up of the ring would cause the 
tapered film, that it might do so to a certain extent, 
but there was definite evidence tending to prove 
that this was not the explanation. When the 
machine was ing at that temperature the 
thrust load could be taken off and the temperature 
would then drop immediately, and very consider- 
ably ; then the thrust load could be put on instan- 
taneously and the machine would run perfectly 
satisfactorily. He thought there would be some 
time lag before a tapered effect due to the heating 
of the ring would be obtained, and the bearing would 
fail if Professor Swift’s explanation were correct. 
In running the bearings to incipient failure he had 
been able to stop them before actual failure took 
place, and, on examining the surface, found that 
they were marked all the way round. He had tried 
a bearing with chamfered edges, and the perform- 
ance was worse than without them. 

He would like time to consider Mr. Scott’s re- 
marks, but there was one point he would make at 
once. The Michell bearing that he used had been 
obtained from the Michell Company and was of 
the type supplied to one user for a load of 500 lb. 
He had failed it at 2,000 Ib. He had not yet made 
any attempt to measure the thickness of the oil 
film in the experiments in question. Attempts had 
been made to measure it in other cases and it had 
been found to be extremely difficult. On the ques- 
tion of reliability, he had actually run bearings for 
several hundred hours. He inclined to agree with 
Dr. Plumb on the question of air being trapped on 
various edges. The throttling of the oil on the 
outlets was an extremely important feature of the 
design. With regard to the sideways leakage, he 
thought it rather unfair to say that the side leakage 
was as much as 30 per cent. while the expan- 
sion might be of the order of only 10 per cent. 
The question was: Why did side leakage occur ? 
It occurred only because there was a pressure in 
the middle of the film; if there were no such 
pressure, there would be no side leakage. 

Some of the points raised by Dr. Rowell were 
very interesting. He might try to rig up an arrange- 
ment to lubricate with mercury, though he thought 
the figure quoted of a centrifugal head of 300 lb. 
per square inch on the oil was not really material 
in the case in question. Regarding the conductivity 
of the lubricating medium, apparently Dr. Rowell 
imagined that the heat went to the oil from the 
surfaces ; in fact, the heat was generated by viscous 
shear in the oil itself. The question of spiral grooves 
was an interesting development, and it was proposed 
to investigate it at the National Physical Laboratory 
in the future. 





THE ENGINEERING 
OUTLOOK. 


II. ManrowrER AND WAGEs. 
(Concluded from page 36.) 


THE issue of equal pay for men and women em- 
ployed on the same work is not confined, of course, 
to the engineering industry, and a Royal Com- 
mission was set up in October to investigate it. 
As stated previously, the principle has been accepted 
by the engineering unions, but the post-war implica - 
tions require very careful consideration, and the 
question is closely bound up with that of family 
allowances. Actual earnings in the engineering 
industries both for men and women have averaged 
considerably higher than the minimum rates. In 
August, 1944, the Ministry of Labour published 
detailed figures of average earnings and working 
hours in the principal industries in January, 1944, 
which afford a basis of comparison between different 
branches of the engineering industry and between 
the engineering and other industries. 

The figures given for the engineering industries 
were based partly on returns from firms who were 
members of the Engineering and Allied Employers’ 
National Federation and partly on returns from 
non-federated firms. The average earnings shown 
by the federated firms were considerably higher 
than those shown by the non-federated firms; for 
example, the average weekly earnings of all workers 
in January, 1944 (including men, boys, women and 
girls, and counting two part-time women workers 
as one full-time worker) were 5/1. 18s. 10d. for the 
federated firms, as compared with 51. 4s. 1d. for the 
non-federated firms. Table V, on page 56, shows 
the average weekly earnings in five branches of engi- 
neering in the last pay-week of January, 1944, with 
percentage increases since the last pay-week of 
October, 1938, and also the number of hours worked 
and the average hourly earnings in January, 1944. 
The average hours worked by men in the last 
pay-week of January, 1944, in the metal, engi- 
neering and shipbuilding group exceed those in 
any other industries except the chemical, paint, oil, 
etc., group, which are approximately the same, and 
Government industrial establishments. The earnings 
of men aged 21 and over given in Table V may be 
compared with earnings in some other industries 
given in Table V (a), on page 56. 

The Ministry figures, of course, do not show the 
changes brought about by the National Arbitration 
Tribunal’s awards to men and women which took 
place during the year. A further subject of negotia- 
tion between the unions and employers was that of 
wage rates for apprentices, youths and boys in the 
engineering industry. The National Engineering 
Joint Trades Movement put forward a claim for 
the existing percentage of the adult wage to be 
increased to 334 per cent. at the age of 14, rising to 
90 per cent. at the age of 20, and this was discussed 
at a meeting with the Engineering and Allied 
Employers’ National Federation in September, 
1944. Mr. J. E. Scott, a member of the A.E.U. 
executive, referred to the union’s intention of asking 
for higher rates for young workers at a conference 
of London engineers in April, 1944, in the course of 
explaining various points of union policy. He 
dealt with the important problem of post-war 
recruitment and training for engineering, and said 
that the A.E.U. were suggesting that all engineering 
apprentices should attend on at least one. day a 
week at a technical school in their employers’ time. 

During the past year, increasing attention has 
been given to the training of personnel for industry. 
The passing of the Education Act in August, 1944, 
has drawn attention to future provision by the State 
of technical as well as other educational facilities. 
The principal changes effected by the Act as regards 
technical education may be briefly summarised as 
follows. Instead of being merely empowered to do 
so, local authorities will be obliged to provide 
facilities for technical and other further education. 
There will be co-operation between neighbouring 
education authorities. County colleges will be 
established for the compulsory part-time education 
of young people up to the age of 18, enabling young 
industrial workers to continue their general educa- 
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tion and pursue technical studies on one day or 
more a week. The raising of the school-leaving age 
in due course to 16 will mean that there will be no 
entrants into industry below that age, which is 
accepted at present as the usual age for starting 
apprentice training courses. The status of junior 
technical schools will be raised to complete parity 
with grammar and other secondary schools. 

Mr. Frank Parfett, in his presidential address to 
the Society of Engineers in February, 1944, empha- 
sised the need for better training facilities, and, in 
particular, for joint action by professional engineer- 
ing institutions as a basis for future organisation of 
the industry as well as the training of personnel. 
He urged the setting up of a.representative council 
by the institutions concerned to consider, among 
other matters, the establishment of a consultant 
council to deal with the Government on matters 
affecting engineers in general; agreement between 
the employers and the Government on the training 
of apprentices ; and co-operation in an accelerated 
training scheme for ex-Service men after the war. 

Fortunately, there appears to be complete una- 
nimity of opinion between Government, industrialists, 
trade unionists and educationists that blind-alley 
work in any industry must be eliminated and oppor- 
tunities for training and advancement provided 





for the Ordinary National Certificate Course a 
standard three-year course to be undertaken by all 
engineering craftsmen. 

With an eye on post-war recruitment of personnel, 
a number of individual engineering firms in 1944 
directed attention to their own schemes of training, 
either by bringing an existing scheme into line with 
modern demands (for example, the Austin Motor 
Company), by reviving and reorganising a scheme 
interrupted by the war (such as that of Ericsson 
Telephones, Limited), or by introducing a new 
scheme in cases where no organised training facilities 
previously existed, apart from ordinary apprentice- 
ship in conjunction with which apprentices attended 
evening classes on their own account (e.g., the com- 
panies comprising Birmid Industries, Limited). The 
electrical and aircraft branches of engineering 
operate a high proportion of the best personnel 
training schemes. A standardised scheme of train- 
ing for aeronautical engineers throughout the British 
aircraft industry, evolved by the Society of British 
Aircraft Constructors, was approved by the Board 
of Education during the year. Keynotes of both 
new and revised schemes are that able apprentices 
of whatever grade should be able to qualify for 
upgrading in order to attain executive rank (day- 
time release for technical and other studies being an 


TABLE V.—EARNINGS IN THE ENGINEERING INDUSTRY, JANUARY, 1944. 














Men Youths Women All 
—. (21 and Over). and Boys. (18 and Over).* Girls. Workers. 
{ 
General Engineering and Engineers’ Iron and 

Steel Founding :— 

Average weekly earnings, January, 1944 131s. 10d. 48s. 6d. 70s. 10d. 41s. 1d. 1058. 9d. 

Percentage increase since October, 1938 pea 79 99 121 111 75 

Average hours worked .. ae 53-8 48-1 46-4 45-6 51-2 

Average hourly earnings Se os 2s. 5-4d. ls. 1d. ls. 6-3d. 10-8d. 2s. 4-8d. 
Electrical Engineering :— 

Average weekly earnings, January, 1944 1338. 4d. 43s. 10d. 658. 7d. 358. Od. O48. Od. 

Percentage increase since October, 1938 aa 79 77 102 85 

Average hours worked .. on ee on 54-2 48-1 45-9 45-5 50-1 

‘Avuuae hourly earnings io ny 2s. 5-5d. 10-9d. ls. 5-1d 9-4d. ls. 10-5d. 
Marine Engineering :— 

Average weekly earnings, January, 1944 128s. 1d. 44s. 10d. 71s. 1ld 108s. 10d. 

Percentage ioueaien since eae mg 1938 oa 71 04 —_ — 76 

Average hours worked .. st 55-4 48-1 46-5 -- 53-4 

Average hourly earnings oa a oi 2s. 3-7d. 11-2. ls. 6-64. — 2s. 0-5. 
Constructional Engineering :— 

Average weekly earnings, January, 1944 1248. 11d. 47s. 6d 68s. 5d. —_ 106s. la. 
Perce: increase since October, 1938 73 95 — 70 
Average hours worked .. . a" 52-4 48-1 44-9 — 50-7 
Average hourly earnings 2s. 4-6d. 11-9. ls. 6-3d. —_ 2s. 1- Ad. 

Motor Vehicle, Cycle and Aircraft (including 
pa ge Manufacture and Repair :— 
Average weekly earnings, January, 1944 am 166s. 1d. 568. 6d. 828. 3d. 458. 5d. 1308. 7d 
Percentage increase since October, 1938 a 100 100 105 71 85 
Average hours worked .. nd 52-8 47-4 47-4 45-9 50-7 
Average hourly earnings os s 3s. 1-7d. 1s. 2-3d ls. 8-8d. 11-9d. 2s. 6-9d 











* Counting two part-time wo: 


for young workers. The importance of vocational 
guidance is widely recognised, and the need for a 
careful scheme of recruitment for both the engineer- 
ing and other industries is emphasised by the fact 
that the number of adolescents between 14 and 18 
had declined by 1944 from the 1937 figure of 3} 
millions to 2} millions and will decline still 
further. 

With regard to apprenticeship in the engineering | P 
industry, the following proposals, designed to place | P& 
conditions of apprenticeship on a common basis 
throughout the industry instead of the present wide 
variation according to facilities offered by different 
firms, were under consideration in mid-1944 by 
both employers and trade unions. It was proposed 
that the apprenticeship period of five years (from 
16 to 21) should be continued, but that instead of 
indenture to a particular employer, the placing of 
apprentices should be controlled by local joint 
industrial juvenile advisory panels, which would 
supervise standards of employment and training. 
It was further suggested that apprentices should 
learn a wider range of processes; for example, 
patternmaker apprentices would learn about foundry 
work, and vice versa. These proposals were dis- 
cussed at an A.E.U. conference of young workers at 
Southport in July—the first conference of its kind. 
An all-round scheme of training, it is thought, 
would promote flexibility, which would help to 
maintain a high general level of employment. Mr. 
George Wansbrough, in a letter to The Times on 
May 15, 1944, also recommended a more simplified 
and general grounding in engineering, by substituting 





rkers as one full-time worker. 


TABLE V (a).— Average Earnings in Other than Engineering 





Industries. 

a 
Coke-ovens and by-products works ie od 115 3 
Brick, tile, pipe, etc., industry .. die ee 100 9 
Chemicals ai explosives Ke i da 123 3 
Tinplate and sheet-steel manufacture |. od 125 6 
Heating and ventilating onan én <a 133 6 
Cotton industry . pie ast 7 2 
| ee io and machine joinery ; ak “ 98 1 
r and paper board manufacture .. <“s 116 8 
lic works aoaion 106 5 

Scientific and photographic instruments and_ 
apparatus 137 4 
Dock, harbour, canal, etec., ; service. mys 121 7 








important contributory factor), and that provision 
should be made to absorb men from the Services. 
Men who have received training in the Army or 
Air Force in, for instance, engineering maintenance 
work, should be a valuable asset to the engineering 
industry after the war. 

The question of reallocation of engineering labour 
towards the end of the war and in the immediate 
post-war period was discussed in Parliament and 
elsewhere in the second half of 1944. In June, the 
A.E.U. had raised an objection to the further entry 
of “‘ dilutees ” into the engineering industry, main- 
taining that, if the existing labour force was effi- 
ciently organised, there should be no necessity, 
except perhaps in the case of repair work, to take 
on more dilutees. Later, the A.E.U. expressed 
dissatisfaction about the suspension and temporary 
employment of skilled workers while dilutees were 
being retained, and, at a conference in London at 
the end of August, representatives of the Engineer- 





ing and Allied Employers’ Federation and delegates 
of the A.E.U. agreed on the principle that where it 
was necessary to reduce works personnel the names 
of dilutees should first be submitted to the national 
service officer for dismissal. A joint statement 
issued after the conference said that both parties 
desired to ensure that all available labour should be 
utilised for the war effort, and that “ the intention 
and purpose of the temporary relaxation agreements 
providing for the introduction of temporary labour 
should be fully implemented.” It was recognised 
by the union, however, that the problem of re- 
dundancy could not be solved by simply dispensing 
first with dilutees—indeed, the needs of recon- 
version might require the early release of skilled 
rather than unskilled men—and that the prevention 
of unemployment in engineering was bound up with 
general reconstruction policy and smooth transition 
from war to peace economy. The executive council 
of the A.E.U. therefore asked Mr. Ernest Bevin, 
Minister of Labour and National Service, to enter 
into a discussion of the redundancy problem. 

One of the points made by the A.E.U. was that 
workers temporarily displaced in the course of 
reorganisation should not be treated as unemployed 
(to be paid 24s. a week) but, so long as they were 
restricted from seeking work on their own account, 
should receive the guaranteed normal weekly wage 
as provided under the Essential Work Order. In 
September, many people thought the war would 
soon be over, and reports of actual and impending 
redundancy of labour in war factories were wide- 
spread, while the absence of any comprehensive 
announcement by the Government had an unsettling 
effect. Early in October, Mr. Bevin interviewed 
the union leaders and assured them that there was 
no danger of unemployment for a long time. On 
October 11, he made a more specific statement in 
the House of Commons, when moving the second 
reading of the Unemployment Insurance (Increase 
of Benefits) Bill, under which it was proposed to 
increase unemployment benefit for those displaced 
during the change over from war to peace. 

Early in November, it was reported that serious 
disagreement had arisen between the A.E.U. and 
the Minister of Labour with regard to this statement, 
the union insisting that voluntary industrial agree- 
ments should be honoured. It seems obvious, 
however, that, while the union’s desire to protect its 
members is understandable in view of the last post- 
war slump, it is in the interest of skilled engineers 
that they should be placed in key reconstruction 
jobs rather than kept in war jobs of diminishing 
importance, as soon as this becomes possible. The 
opening up of branches of the engineering industry 
which have been greatly curtailed during the war, 
such as textile machinery, locomotives, building 
contractors’ plant and motor vehicles, and the equip- 
ment of factories producing consumer goods will 
provide a very considerable field of employment 
for skilled engineers. 

In September, 1944, the unions put before the 
employers a claim for the adoption of a 40-hour 
working week as soon as the war is over, the weekly 
wage rates to remain the same. The engineering 
unions were the first to raise the matter in negotia- 
tions with the object of revising their current 
agreement, which, in January, 1919, established a 
47-hour week in the industry, but the principle of 
the 40-hour week affects all industries and is likely 
to be a prominent feature in the post-war pro- 
gramme. The Trades Union Congress considered 
the matter at their conference in October. The 
engineering unions also asked for a fortnight’s, 
instead of a week’s, annual holiday with pay, and in 
addition for payment on the six statutory holidays 
in the year, making altogether 18 days of holiday 
with pay. Even apart from the issues affecting 
general industrial policy, however, it is doubtful 
whether the immediate post-war period would be a 
suitable time to introduce a shorter working week 
in the engineering industry, since, as has already 
been pointed out, the end of the war may well bring 
increased rather than diminished activity in the 
industry as a whole. A reduction in the working 
week to 40 hours would almost certainly result in a 
reduction in output per man employed at a time 
when the urgent need will be to increase the output. 
per man to the maximum possible extent. 
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NOTES FROM SOUTH AMERICA. 


ARGENTINA’s monthly statistics of foreign trade hay - 
recently shown a reversal of the previous trend ; that 
is to say, imports are increasing and exports decreasing. 
Nevertheless, over the first nine months of 1944, 
Argentina recorded the enormous favourable trade 
balance of 1,013 million pesos (equal to 60,000,000I. 
sterling), which correspondingly increases the foreign 
balances in dollars and sterling available to pay for 
urgently-needed engineering and other import items 
as soon as conditions permit. Imports of engineering 
and transport lines are still in short supply, as will be 
seen from the following details of imports during the 
nine months of 1944, with the comparative figures for 
1943 given in brackets :—fuel and lubricants, 770,000 
tons (796,000); iron and steel and manufactures, 
45,300 tons (60,500); non-ferrous metals and manu- 
factures, 31,000 tons (44,600) ; machinery and vehicles, 
9,700 tons (11,300). Several months have passed since 
the United Kingdom appeared in the list of suppliers 
of coal to Argentina, and it is now mainly obtained from 
the United States, South Africa, Portuguese East Africa, 
Chile and Peru. An Argentine decree has been issued 
controlling materials considered “ critical”; that is, 
in the main, materials imported from abroad which 
are essential to public health and security and national 
defence, and to the maintenance of essential industries. 
The precise materials affected by the regulations will 
be made known later by the Secretariat of Commerce 
and Industry. 

Illustrating the industrial development of Argentina 
in many directions, an oil tanker called the General 
Mosconi was launched recently. This vessel has been 
built in Argentina for the State Oilfields by the Astil- 
leros Argentinos del Rio de la Plata, an Argentine 
company with a capital equal to about 300,000/. The 
General Mosconi has a displacement of 4,000 tons, and 
is driven by two Diesel engines of 1,600 h.p., her speed 
being 11 knots. At the recent formal opening of a 
new civil aircraft factory owned by the Sociedad 
Industria Metalurgica y Plastica Argentina (known as 
I.M.P.A.), there were interesting demonstration flights 
by gliders and new types of aircraft built in the factory. 
Further details have recently been reported of the 
proposed new airport for Buenos Aires. The situation 
of the airport eventually decided upon is near where 
the Arroyo Aguirre joins the Rio de Matanzas, south- 
west of the City. The site is six minutes by car from 
Avenida General Paz, and 24-5 kilometres from Plaza 
Congreso. The cars and ‘buses attached to the airport 
service will have certain traffic facilities which will 
enable them to reach the airport from Plaza Congreso 
in less than half an hour, 

Brazil’s large balances in dollars and sterling con- 
tinue to increase. Thus, the favourable balance of 
trade for the first eight months of 1944 was equal to 
23,000,0001. Imports for the eight months cost about 
60,000,0001. sterling, of which 16 per cent. represented 
“machinery, apparatus and utensils’; iron and steel 
manufactures (excluding tinplate), 5 per cent.; iron 
and steel raw materials, 4 per cent.; and tinplate, 
2 per cent. Illustrating the improvement in the ship- 
ping situation from North America, “ preference 
requests ” in Brazil (as well as export permits in the 
United States) are now required only for a limited num- 
ber of materials exported from the United States and 
Canada to Brazil, including tyres and inner tubes, coal 
and coke, certain semi-manufactures and manufactures 
of iron and steel, as well as materials required to execute 
projects for new installations or for extending existing 
installations. Regarding post-war supplies of many 
North American goods (such as engineering and other 
industrial equipment, electrical material, domestic 
utilities, etc.), warnings have been expressed concerning 
the prospects of obtaining these readily after the war, 
because of the necessity of reconverting the industries 
of the United States as well as the great scarcity of 
such articles in the home markets of that country, and 
the post-war demand from Europe. 

An official Economic Planning Committee has been 
formed in Brazil to co-ordinate efforts between the 
State and private interests for the general economic 
development of the country. Already, industrial 
production has made great strides, the output of 
factories in the State of Sio Paulo alone, in 1943, being 
placed at a value of 150,000,0001. sterling, compared 
with only about one-sixth of that amount in 1932. 
This progress is confirmed by the consumption of electric 
power in the State, which rose from 279 million units 
in 1936 to 522 million units in 1943. Among the latest 
developments is the formation of the “ Brazilian Auto 
Industry,” with a capital of 5,000,000 U.S. dols., to 
manufacture motor cars from local materials; it is 
planned to obtain steel from the new Volta Redonda 
plant, and power units from the National Motor Works. 
According to official figures, Brazil’s production of 
pig-iron, steel ingots and rolled steel for the first half 
of 1944 showed increases, respectively, of 21 per cent., 
21 per cent. and 13 per cent., compared with the first 





half of 1943 ; and 67 per cent., 81 per cent. and 66 per 
cent., compared with the corresponding period of 1939. 

The members of the committee for the Electrical 
Material Industry, appointed to study the measures to 
be taken to encourage a large-scale electrical manufac- 
turing industry in Brazil, have now been nominated. 
One of the members of this committee has stated to 
the local Press that a Brazilian company will be set 
up on the lines of the Cia. Siderurgica Nacional (for 
the production of iron and steel) to manufacture heavy 
electrical equipment, machinery, hydraulic and steam 
turbines, transformers, etc., as well as domestic 
apparatus such as refrigerators, vacuum cleaners, 
radio sets, etc. The British Chamber of Commerce of 
Sao Paulo comments that it is being constantly urged 
that industrialisation will improve the standard of 
living and so bring about an expansion in the demand 
for “highly industrialised goods,” including capital 
equipment ; yet surely such goods as those enumerated 
above come within this category, and if machinery and 
articles of this kind can be manufactured in Brazil, 
there is no reason why other “highly industrialised 
goods” cannot be produced. It is certain that the 
output of a concern such as that owning the Volta 
Redonda plant, financed in large part with Government 
funds, will be very fully protected so far as Customs 
duties are concerned ; consequently, add the Chamber, 
notwithstanding the fact that it is being reiterated on 
all sides that self-sufficiency will contribute to the 
general well-being, it is difficult to follow the argument 
that developments of the nature of that referred to 
above will contribute to an expansion in the export 
trade in manufactured goods of the older industrialised 
countries. 

Among suggestions contained in a memorial to 
the Brazilian Government, which the Federation of 
Brazilian Chambers of Commerce is preparing with a 
view to improving the facilities of the Port of Rio de 
Janeiro, in preparation to meet post-war requirements, 
are the building of more warehouses and, where possible, 
the addition of a second floor to existing warehouses ; 
an increase in the number of dockside cranes, loco- 
motives, wagons and electric platform trucks; com- 
pletion of the extension of the quays, and provision of 
the necessary warehouses ; permanent dredging of the 
dock and channel; an increase in the number of 
Customs officials, and the extension of the hours during 
which goods may be removed, in order to permit of 
more rapid clearance. A decree has been signed 
approving plans and estimates, amounting to_ the 
equivalent of 200,000/., for immediate improvements 
in the coal-handling plant at Rio de Janeiro, so as to 
enable coal for the Volta Redonda steelworks to be 
loaded into the wagons of the Central of Brazil Railway. 
This expenditure is to be a charge on revenue derived 
from the taxes levied on fuel-oil, foreign coal and on 
Brazilian coal, which were created under a decree 
in October, 1940. 

Brazil now ranks with the leading world producers of 
cotton, and, in consequence, of cotton goods also; in 
fact, it is estimated that the Brazilian production of 
cotton piece goods for 1943 was approximately equal 
to that of Great Britain. Brazil has already arranged 
for the supply of large quantities of textiles to 
U.N.R.R.A., but there is a very large pent-up demand 
for replacements of over-worked or obsolete textile 
machinery. In this connection, the Textile Executive 
Committee, which was recently set up in Brazil to 
organise the textile industry, are empowered to consider, 
among other matters, from a technical point of view, 
applications for the import of machinery for the textile 
industries. All national textiles concerns, as well as 
all companies or firms carrying on an export trade in 
yarns and textiles in general, are obliged to become 
registered with the Committee, who, at present are 
collecting full information regarding the orders placed 
abroad, either directly or through agents, for textile 
machinery and equipment. The Brazilian Textile 
Mission which visited the United States last June came 
to the conclusion, after inquiry there among manufac- 
turers of spinning and weaving machinery, that it would 
take ten years to execute the orders which the latter 
have on hand from foreign countries, and even then 
deliveries would be piecemeal. Local comment on this 
information is that it will take three or four years 
before Brazilian textile manufacturers will be able to 
start modernising their mills. Statistics published 
show that the total number of looms operated by the 
Sao Paulo cotton industry in 1943 was 1,038,261, 
against 915,327 for 1939. 

The official Development Corporation in Chile have 
decided to apply to the Export-Import Bank of 
Washington for an increase in credit of 3,000,000 
U.S. dols., to be used principally in developing steel and 
other industries and in the purchase of machinery for 
petroleum exploration and hydro-electric projects. 
The site has been selected at Hualpencillo, in the 
Concepcién zone, for a new steel plant estimated to 
cost 1,500 million pesos. Of this capital, 900 million 

will be supplied from the United States and 
600 million pesos by the Development Corporation. 





The estimated production of 150,000 tons of steel 
yearly will be sufficient to supply Chile’s needs. Subsi- 

iary industries are to be fostered in the zone, and gas 
will be supplied to towns between Concepcién and 
Santiago as a by-product. A recent Chilean decree 
allows special privileges to producers of ingots and 
sheet steel made from national ores. These companies 
are to be exempt for 20 years from all taxes and fiscal 
charges, while no taxes or other charges will be levied 
on dividends or profits up to 8 per cent. per annum 
of capital and interest, paid in Chile or abroad. Divi- 
dends over 8 per cent. per annum will pay taxes for 
account of the shareholders, but profits of the com- 
panies will be exempt from the legal limitations regard- 
ing the formation of reserves and special funds. On 
November 9, the hydro-electric power station at 
Pilmaiquen, 40 km. from Osorno, was officially inaugur- 
ated. The present capacity is 11,000 h.p., which it is 
hoped to increase in the future to 45,000 h.p. The 
new station forms part of the electrification plan 
being developed by the Development Corporation, and 
it is expected that industries in the south will be 
supplied with electric power at less than half the cost 
of that consumed formerly. The electrical equipment 
was acquired in the United States, but the plant was 
designed and built entirely by Chilean engineers and 
workmen. The total cost of the station is given as 
70 million pesos, the whole being financed by the 
Development Corporation. 





RULED GLASS FOR PROJECTION 
CONTOUR CONSTRUCTION. 


Tue production of accurate outline contour draw- 
ings for projection on to the image of an actual part 
when the part is being checked in an optical com- 
parator is facilitated by two forms of drawing surface 
recently introduced by Messrs. Engineers Specialties 
Division, The Universal Engraving and Colorplate 
Company, Incorporated, 980, Ellicott-street, Buffalo 8, 
New York, U.S.A. These surfaces are known as 
“ Detail (Graph-type) Engineers’ Glass,” one being 
for drawing upon with an ordinary hard pencil and the 
other for making the desired outline by means of a 
sharp-pointed scriber. The base, in both cases, is of 
plate glass of suitable thickness, ruled in blue lines 
with a grid similar to that of ordinary squared paper. 
Cemented to the glass on the ruled surface, in the 
case of the drawing surface, is a sheet of translucent 
vellum. The grid, of course, shows through the vellum 
and is used as a scale for setting out the contour; for 
example, that of a thread or a forming tool. The 
drawing is made by means of a pencil and the lines 
can be erased, if alterations are required, as often as 
necessary, without affecting the ruled grid. Diagrams 
so produced can be inserted directly into the pro- 
jector, the contour itself showing up strongly, the 
grid, from its colour, being virtually invisible and 
therefore not confusing on the screen. If the lines are 
traced with Indian ink, reproductions can be made 
photographically, in which case the grid does not 
appear on the print. 

The detail engineers’ glass is made with a variety 
of rulings to suit different magnifications, the lines of 
the grid being spaced to read to 0-001 in. at their 
specified magnification in all magnifications from x 20 
to x 62-5. For a magnification of x 10, however, 
the lines are spaced to give readings to 0-002 in. 
Various sizes of plate are available. The lines are 
accurately ruled and the glasses, apart from being 
suitable for making a permanent standard of com- 
parison, can be used also for the plotting of reference 
points or lines which can then be employed as tem- 
porary charts for quickly making one or more exact 
measurements, on optical comparators and optical 
projectors, during precision production. They may 
also be used as templates on some types of contour 
drawing machines. The pencilled reference points, 
lines, or contours can be erased when they have served 
their purpose and the glass re-used a number of times. 
The second type of glass used for scribing is the same, as 
regards the grid, as that for drawing but instead of the 
vellum covering the glass is coated, over the lines, with 
a translucent red film. In the scribing operation both 
the red coating and the blue lines are removed by the 
point of the scriber, so that the scribed lines appear 
perfectly transparent and give the appearance on the 
projector screen of a negative,white lines appearing on 
an opaque background. More commonly, however, 
the negative is used to print positives on a sensitised 
sheet of ground glass when the lines are, of course, 
black and the background white. These positives can 
either be projected or used as a standard to lay over 
other drawings to check dimensions, etc. It may be 
noted here that the engineers’-glass has been available 
for the past two years or more in both the vellum 
drawing and coated scribing types, but with plain 
glass only ; it is the grid-ruled form which constitutes 
a new departure. 








ENGINEERING. 


JAN. 19, 1945. 








LABOUR NOTES. 


Ar a meeting last week, the Agricultural Wages 
Board considered observations by the county agricul- 
tural wages committees on the suggestions that the 
national minimum wage for men should be increased 
by 5s. a week and that the overtime rates of such 
workers should be increased by a ld. an hour. Several 
of the committees, although expressing views on the 
suggestions, did not pass resolutions on them. Of those 
which passed resolutions, a majority were in favour of 
an increase both in the minimum wage and in the over- 
time rates. After discussion, the Board decided accord- 
ingly to give statutory notice of proposals to make the 
increases in question. No increases are proposed in the 
case of juvenile or woman workers. 





The Board also considered observations from the 
wages committees on the proposed provision for fixing 
minimum piece rates, on a time basis, under the powers 
recently conferred on it by the Agriculture (Miscel- 
laneous Provisions) Act, 1944. The majority of the 
committees were in favour of the provision, and the 
Board decided accordingly to give statutory notice of 
its proposal to make such provision. In the case of 
both the proposal for increasing the minimum and the 
overtime rates and that for fixing piece rates on a time 
basis, a period of 14 days from the date of publication 
will be allowed for lodgement of any public objections. 
The Board will meet on February 21 to consider any 
objections and to make the necessary Orders to give 
legal effect to any final decision reached. 





The Joint Maritime Commission of the International 
Labour Office met in London last week to consider 
proposals framed by the seamen’s organisations for an 
international charter governing future working con- 
ditions in the world’s merchant fleets. Thirteen 
countries were represented. The charter covers wages, 
contracts of employment, entry, training, promotion, 
hours, manning, annual and voyage leave, accommoda- 
tion, social insurance, and the rights and obligations of 
seafarers. _ 





Welcoming the delegates on behalf of the Govern- 
ment, Mr. Bevin, Minister of Labour and National 
Service, said that, throughout the war, merchant sea- 
men had rendered inestimable service. Their courage, 
enterprise, and resourcefulness must never be forgotten. 
The terrible risks which they had faced in common had 
brought them more closely together, and made them 
more conscious of their international relationships. 
Shipping had always been one of the most international 
industries. It had been a vital means of transcending 
the barriers that kept nations apart. The more the 
shipping industry could do to bridge the gaps that 
separated the nations, the more hope there would be for 
the future of the world. 





Mr. P. Noel-Baker, Parliamentary Secretary to the 
Ministry of War Transport, said that the Government 
regarded the proposed charter as a document of great 
importance. Mr. Charles Jarman said that seamen 
had been at the back end of the queue in every inter- 
national settlement, and in all general legislation, but 
this time they intended to be at the front. 





It is stated in the January issue of the Transport and 
General Workers’ Record that pressure has, for some 
time, been brought to bear nationally on employers 
with a view to (a) the inclusion of all small ports within 
the Dock Labour Scheme, or (b) where it is not practic- 
able to include a port within the scheme, to make 
some provision for holidays with pay. Agreement 
has been reached to include a number of small ports in 
the scheme, and where that has not been possible, the 
National Association of Port Employers has agreed on 
a scheme making some provision for holiday payments. 





The procedure to be followed will be for the union’s 
officers, in the districts where there are small ports, to 
approach the employers and endeavour to induce them 
to accept the national scheme for holidays and establish 
the necessary machinery for the p se of keeping 
records. The National Association of Port Employers 
and the unions are making a joint request that the 
machinery of the Ministry of Labour and National 
Service in the small ports districts should be available 
for the purpose of keeping the necessary records. 





At a meeting of the National Joint Industrial Council 
for the Cast Stone and Cast Concrete Products indus- 
try, the employers’ representatives reported the obser- 
vations of their associations on the national wages 
applications, and after some discussion, it was agreed 
to award increases of Id. an hour in basic minimum 
rates in the case of men 18 years of age and over, 





3d. an hour inthe case of youths 16 to 18 years of age, 
and $d. an hour in the case of boys under 16 years of 
age. Women workers were given an increase of }d. an 
hour. 





These increases apply to overtime and also to piece- 
work earnings, but employers y paying in excess 
of Area Council rates (including job differentials) may 
exercise their right under the non-prejudice Clause of 
the National Agreement in applying the award. The 
increases came into operation in the first full pay-week 
this month. 





At the end of December the membership of the 
Amalgamated Engineering Union was 898,508—a 
decrease of 13,396, as compared with the total a month 
earlier. Sick benefit was paid during December to 
7,322 members—a decrease of 62—and superannuation 
payments were made to 13,920 members—an increase 
of 117. The number of members who received donation 
benefit was 363—a decrease of 2—and the total number 
of unemployed members was 1,166—an increase of 75. 





The writer of the editorial notes in the January 
issue of the Amalgamated Engineering Union’s Journal 
says that the general expectation is that ‘‘ when the 
war ends there will be something of an exodus from 
the engineering and allied trades.’’ ‘‘ Workers,” he 
goes on to say, ‘‘ who have been brought in to the 
trades for the production of munitions will be re- 
transferring to their own industries, perhaps in quite 
large numbers.”” Temporary war workers, who have 
entered the industry, not all of whom by any means 
entered the union, too, will be leaving it. But this 
should not signify any very substantial reduction in 
the membership of the union, if we all make it a New 
Year resolution to keep the industry fully unionised, 
and to use what influence we have, individually and 
collectively, to develop and expand the union.”’ 





“* Some of the inevitable loss of members,” the writer 
adds, ‘‘ will be made up, if we can achieve the object 
we have in view in the amalgamation negotiations that 
are now afoot with eight other kindred unions in the 
industry. . . Progress is being made in these negotia- 
tions, and the unions concerned have under considera- 
tion new organisational plans which have been generally 
approved in their main principles” 





Interesting details of steps which are being taken 
in Russia, with the co-operation of the trade unions 
to increase output and improve the quality of products 
are given in a recent issue of the International Labour 
Office’s Review. A resolution adopted by the twelfth 
plenary meeting of the U.S.S.R. Central Council of 
Trade Unions recommended that not only workers 
employed in the most important industrial establish- 
ments, but also those employed on secondary tasks, 
should take part in “‘ socialist competition in pro- 
duction.”” Experience having shown, it was stated, 
that the greatest participation is obtained when there 
is individual competition in trades, the unions’ factory 
committees were urged to make a special effort to 
promote and organise this form of competition, and 
it was decided that the winning workers should be 
given the title of ‘‘ best worker” in their particular 
trades—for example, ‘‘ best engineer,”’ ‘‘ best turner,” 
etc. 





The resolution also called for an improvement in the 
work of the trade union organisations with regard to 
the “conferences on production” between workers 
and management. Further, in helping participants in 
socialist competition to fulfil their engagements and 
increase production, the trade union, it was declared, 
must pay special attention to the quality of technical 
training. They should also combine the work of 
promoting competition and improving production with 
the daily task of satisfying the “‘ cultural and life 
needs ”’ of the working people. 





According to Mr. Kuznetsov, chairman of the Central 
Council of Trade Unions, production increased during 
the two years of socialist competition, on an average 
by over 40 per cent. The average for the aircraft 
industry was 47 per cent., for tank production 43 per 
cent., for the ammunition industry 54 per cent., and 
for light industry 55 per cent. The mass character of 
socialist competition, during the war, is illustrated, he 
says, by the fact that in oil production 80 per cent. 
of the workers participated; in the aircraft industry 
85 per cent.; in the armaments industry 86 per cent. ; 
in the ammunition industry 86 per cent. ; in metallurgy 
87 per cent.; in the engineering industry 83 per cent. ; 
in the cotton textile industry of the Central Region, 
90 per cent; in shoe production 86 per cent., and 
among the personnel of the railways of the Central 
Region, 89 per cent. 





THERMAL INSULATION.* 
By Dr. H. R. Feuuina, F.Inst.F. 


(Concluded from page 20.) 


Intermittent Operation.—In principle, all heating 
appliances are intermittently operated, though in a 
number of important cases the heating-up and cooling 
periods are so small a fraction of the whole cycle as 
to be negligible. Where this procedure is not justified, 
the methods of calculation developed for the steady 
state have been applied simply because no other 
methods of easy application by fuel engineers were 
available, but the theory of heat transmission for the 
unsteady state is nearly as complete as it is for the 
steady state. The appropriate methods of application 
are laborious and require specialised knowledge, 
though they may ultimately be developed to the stage 
where the ordinary fuel engineer can use them. Even 
for the steady state the problems of thermal insulation 
cannot be divorced from the general operation of the 
eS to which it is applied. For intermittent operation 

th are so completely interlocked that they cannot be 
separated at all. Two -new factors have to be con- 
sidered in intermittent operation: the heat capacity 
of the material, and time. The thermal reactions of a 
wall to intermittent heating are therefore dependent 
on at least four independent variables—conductivity, 
capacity, length and time. What the physicist calls 
‘boundary conditions ” and attempts to minimise by 
making the simplest possible assumptions (constant 
rey TE constant rate of heat transfer, etc.) are 
to the engineer the very heart of tae operation ; the 
rate of heating-up the maximum furnace temperature, 
the duration of processing at maximum temperature, 
the rate of cooling after shutting down, the time interval 
between two consecutive runs—in short, the heating 
cycle. Unless the heating cycle is brought into the 
discussion the formal treatment of insulation for 
unsteady heat flow will lose much of its reality. On 
the other hand, it is clear that the number of variables 
is far too great to allow anything like a general analysis 
of the kind possible for steady heat flow. 

Since heating furnaces are probably the most 
important case of intermittent operation in industry, 
the author has made a study of a 9-in. wall heated to 
1,000 deg. C. according to the cycle indicated by 
Fig. 4, opposite. It consists of controlled heating-up 
period a at a steady rate of 8} deg. per minute (500 deg. 
C. in one hour), a steady run of one hour b at the con- 
stant temperature of 1,000 deg. C., followed by a cooling 
interval of one hour c, after which the cycle is repeated 
under the same conditions. This cycle does not refer 
to any particular industrial furnace. The analysis has 
been applied to ordinary fireclay bricks and insulating 
bricks. The internal cooling of the furnace after 
shutting down the burner or switching off the current 
is largely dependent on the type of furnace, the tight- 
ness of dampers and doors, and, not least, on whether 
cooling is actually intended or purely accidental. It 
has been assumed that the internal cooling is at the 
same rate as would be expected from vertical walls 
ex to natural convection currents of cold air 
leaking into the furnace. 

Plotted results of the distribution of temperature 
throughout a 9-in. lining of ordinary refractory material 
during three successive cycles, the first starting from 
cold, give the following data. (1) When starting from 
cold it takes two hours before there is any noticeable 
rise in temperature at the outer surface ; in the mean- 
time, the furnace has already reached its full working 
temperature. (2) The wall temperatures after shutting 
down are very much lower than they would be for 
continuous operation; at a distance of 4 in. from 
the surface the temperature is only half that of the 
steady state. (3) After shutting down the hot face cools 
off very rapidly, while the temperature at the outer 
surface continues to rise slowly but steadily. After 
one hour the cooling trend has not yet spread half way 
through the wall, showing that apart from surface 
cooling there is a considerable redistribution of stored 
heat inside the wall. 

Taking the reheating cycle (1) comparison between 
the’first and second re-heating reveals how very quickly 
the wall settles down to an equilibrium in the sense that 
successive cycles repeat each other as regard distribution 
of temperature, and therefore of heat, at corresponding 
stages. (2) On reheating there is a very distinct differ- 
ence between the thermal processes in the first 4 in. or 
5 in. from the hot face where there are wide fluctuations 
in temperature, and the cold part of the wall where 
there are hardly any variations in temperature and 
where a fairly steady gradient is established. (3) It 
can easily be shown that the extent to which the fluc- 
tuations penetrate is independent of the wall thickness ; 





* Paper, with tne sub-title “‘ The Properties and Pro- 
cesses which Control the Flow of Heat in Continuous 
and Intermittent Heating Operations,” read before the 
Institute of Fuel in London, on Wednesday, October 4, 
1944. Abridged. 
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a greater thickness would only enlarge the colder part 
of the wall in which the fluctuations are damped out. 
(4) The temperature gradient in this * stationary belt ” 
corresponds closely to that of a continuous furnace 
with a hot face temperature of 650 deg. to 700 deg. C., 
which is about the average between the highest and 
lowest temperature of the cycle. If this could be 
confirmed for widely different heating cycles it would 
very much simplify the proper treatment of external 
insulation problems for intermittent operation. 

Another pair of curves gives a comparison of ordinary 
refractory material and insulating bricks heated up 
according to the same cycle, and the following charac- 
teristic differences may be read from them, taking 
heating from cold first. (1) The temperature gradients 
for insulating bricks are much steeper. As a conse- 
quence, the cold face temperature hardly rises at all 
throughout the cycle, and no heat worth mentioning 
is lost to the surroundings during operation. (2) The 
cooling of the hot face after shutting down is less rapid 
for insulating bricks. The reheating cycle gives these 
results :—(1) The differences between the two materials 
have the same trend as for the first cycle, but have 
become remarkably small considering the great differ- 
ences in thermal properties. Though this requires 
further confirmation one reason may be that the 
insulating brick tends, as mentioned above, to have a 
higher average temperature near the hot face during 
cooling. (2) The penetration of the temperature fluc- 
tuations at the hot face is much shorter for insulating 
bricks. 

The lessons that could be already derived from the 
temperature distribution become much clearer from an 
analysis of corresponding distribution and flow of heat. 
Three quantities have to be correlated at each stage 
of the heating cycle in order to understand the insula- 
tion problem. (1) The heat stored in the wall; (2) the 
heat lost to the surroundings ; (3) the internal heat loss 
at the hot face (shut-down periods). Fig. 5 shows the 
trend which each of these three items follow during 
three successive cycles in the case of a normal refractory 
wall, 

Taking the graph first as a whole, it stresses the pre- 
dominant influence of heat storage compared with the 
surface losses even for a bare and relatively thin wall. 
The upper curve shows the heat stored in the furnace 
wall; the dotted curve shows the internal heat loss 
during cooling intervals ; and the bottom curve shows 
the external heat loss to surroundings. The vertical 
scale is for the percentage of heat contained in the wall 
at 100 deg.C. The importance of heat storage becomes 
even more pronounced if it is remembered that no heat 
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can leak away from the wall surfaces which has not first 
been stored in the lining. An examination of the same 
wall with a good external insulation shows that the 
total turnover of heat, i.e., the sum of storage and losses, 
would not change much, but there would be a redistri- 
bution: the heat which the insulation would lave pre- 
vented from escaping to the surroundings would have 
been stored in the wall. The key position of heat 
storage is evidently most pronounced where the furnace 
is heated up from coldeach time. It is seen from Fig. 5 
that during the first cycle the external loss is completely 
negligible. No purpose whatever is therefore served 
by external insulation, and this is now fairly generally 
appreciated ; if wall losses are to be prevented the heat 
flow must be throttled at the hot face. This is strongly 
emphasised by the magnitude of the internal surface 
losses in the cooling intervals. The heat transfer co- 
efficient at the hot and cold faces were deliberately 
assumed to be of the same order, which is, in all but the 
tightest furnaces, a conservative estimate. In spite of 
this, the rate of heat loss from the hot face is many 
times larger than from the cold face, not only because 
the temperature is higher at the start of the cooling 
period but also because it is kept high by the concentra- 
tion of stored heat near the hot face. 

The cooling interval may be due to many different 
reasons :—(a) the charge has to cool down before 
it can be taken out of the furnace. (6) The charge is 
taken out immediately, but time is required for re- 
charging. (c) The furnace is only required at intervals 
fitting in with the main flow of production. (d) General 
production intervals (night, week-end, etc.). Evidently 
the heat discharged from the hot face is by no means 
always a loss; it may be recovered in many ways. 
From the insulation aspect it matters even more 
whether this cooling of the hot face is desirable or not, 
and, if it is, whether it should or could be speeded up. 
It is, however, not possible to discuss the implications 
of all these cases without particular reference to the 
specific conditions applying to each of them, and must 
therefore be left to more specialised investigations. 
Fig.5 gave the cumulative figures for storage and surface 
losses. Fig. 6 shows the same quantities for each 
individual cycle. The areas above the zero line repre- 
sent the heat stored in the wall during heating; the 
areas below the line are the surface losses, those with 





normal hatching showing external losses and those with 





close hatching internal losses. The heat storage is 
the overwhelming factor at the beginning, but from the 
third cycle onwards storage and external loss are of the 
same order. Hence, for furnaces which are run con- 
tinuously, but on a definite cycle involving changes in 
temperature, the issue of external insulation is in the 
balance, depending on the total duration of the run. 

Having seen the great importance of preventing 
excessive storage at the hot face the most interesting 
question is, of course, how this is influenced by the 
thermal properties of the lining. A comparison 
between the heat stored in the wall at various stages for 
ordinary refractory material and insulating bricks gives 
these results :—(1) during heating-up from cold, the 
heat stored in the insulating brick is about 25 per cent. 
of that stored in normal ones, though the heat capacity 
is not less than 40 per cent. of that of normal bricks. 
This reveals the combined effect of both properties, 
heat conductivity and capacity; in fact, it is their 
product which is the controlling factor. (2) This stor- 
age ratio of 25 per cent. gradually increases with 
successive cycles, and the trend indicates that eventu- 
ally the ratio will not be far from 40 per cent.—i.e., it 
will correspond to the heat capacity ratio of both 
materials. (3) It is significant that within any cycle 
the storage ratio is lowest at the end of the heating and 
highest at the end of the cooling ; this indicates that 
the higher resistance to heat flow of the insulating brick 
acts both ways. There is good reason to believe that 
the above figures and their trend give the general 
picture for intermittent operation, and are by no means 
only true for the specific case under review : they make 
a powerful case for the development of hot-face insula- 
tion. This is the more so since the above calculations 
have not yet taken into full account the potentialities of 
reduced thermal conductivity and capacity. So far the 
possibility of materially reducing the heating-up period 
with an insulating brick lining has been excluded, 
because it might well be the case that the heating cycle 
is determined by the charge rather than the plant, or 
that it is not permissible to impose the greater thermal 
stresses which are the inevitable consequence of quicker 
heating. 

It is, however, interesting to estimate what the 
potential gains are where the objections to quicker 
heating can be overcome. For this purpose, the heat- 
ing-up of a uniform lining of 9 in. or more, under the 
simplified assumption that the heat transfer coefficient 
from the heat source to the wall remains constant during 
the operation, is considered. In practice, this is not the 
case, but the general trend will not be distorted since 
the heat transfer coefficient will in all cases change in 
the same way. Fig. 7 shows the total heat transmitted 
to the hot face during the heating-up period, which is 
represented by the time in hours necessary to raise the 
hot-face temperature to 80 per cent. of the constant 
temperature of the flame or other heat source. The 
vertical scale represents the total heat transmitted 
during the heating up period in B.Th.U. per square foot 
of wall surface per degree Fahrenheit. The curves in full 
lines show the influence of porosity, the attached figures 
being percentages. The dotted curves are the heat 
transfer coefficients, the attached figures representing 
the heat transfer coefficient from the flame to the wall. 
The horizontal scale shows, in hours, the time required 
for heating up the surface to 80 per cent. of the gas 
temperature. To find out the general influence of the 
material the average changes of heat conductivity and 
capacity with its bulk density, and therefore with its 
porosity, have been taken as sufficiently representative. 

The result is best given by way of example. If we 
want to heat up a furnace lined with normal refractory 
bricks of 20 per cent. porosity to a temperature of 
1,100 deg. C. (2,000 deg. F.) it may take eight hours to 
do it with a flame temperature of 2,500 deg. F. trans- 


“‘mitting heat at an average rate of 3 B.Th.U. per square 


foot of surface per hour per degree Fahrenheit. The 
time of 8 hours is indicated by the intersection of the full 
line 20 by the dotted line 3, which reads on the vertical 
scale as 15, The total heat transmitted and stored 
during this time is thus: 15 x 2,500 = 37,500 B.Th.U. 
per square foot of furnace wall. Replacing this lining 
by insulating bricks of, say, 50 per cent. porosity and 
heat-up under the same conditions as before, the time 
is cut down from 8 hours to 2} hours, and the heat 
stored from 37,500 B.Th.U. to 7,500 B.Th.U. per square 
foot, that is, reading on the vertical scale gives the 
value 3, and 3 x 2,500 = 7,500. The point of inter- 
section of the full line 50 with the dotted line 3 reads on 
the time scale 2} hours. If, however, for any reason 
no speeding-up were permissible, the heat storage would 
still drop from 37,500 B.Th.U. to 16,300 B.Th.U. per 
square foot. Keeping to the same time schedule the 
storage loss is reduced by 2: 1, and if full use is made of 
the time factor the reduction is as much as 5:1. This 
may serve as an example of how very powerful the time 
factor is for hot face insulation, and how vain it would 
be to try to by-pass it in a natural attempt to retain 
simple methods of calculation. Indiscriminate use of 
Fig. 7 is not advisable. It was necessary to make 
simple assumptions in order to draw a general picture, 
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so that this procedure does not eliminate a more specific 
analysis whenever practical cases of hot face insulation 
have to be solved. 

Oscillating Heat Flow.—This type of heat flow is dis- 
cussed because :—(a) it controls some insulation pro- 
blems of continuously operated furnaces in which the 
temperature changes periodically ; (b) it has some bear- 
ing on building insulation with its 24-hour period of 
temperature oscillation ; (c) it may be of interest in 
those cases of industrial insulation where very sensitive 
goods have to be stored at constant temperature and 
have to be protected against fluctuations of tempera- 
ture. It has been shown that for furnaces run inter- 
mittently, but reheated long before the walls have time 
to cool down completely, there is a characteristic 
division line between hot and cold face. There is a 
definite zone extending from the hot face into the wall 
in which there are large fluctuations in temperature. 
In the colder part of the wall these fluctuations are to 
a very large extent damped out, and the temperature 
gradient resembles steady-state conditions. This is 
of great consequence for the correct design of the wall 
as an insulator since each of these zones requires a 
different type of material if the best overall result is 
to be obtained. 

Considering first the factors controlling this division 
line, i.e., the penetration ‘of the temperature oscilla- 
tions into the wall. For the simplest type of oscilla- 
tion, the harmonic wave, the problem has been com- 
pletely solved long ago. In actual furnaces the type 
of oscillation—i.e., the heating cycle—is usually much 
more complicated, but the calculations of the last 
section make it probable that the laws developed for 
the harmonic wave will apply with little qualification 
to the actual cycles; the absolute figures may be a 
little different, but the controlling factors remain the 
same. The penetration of the temperature wave into 
any material depends only on the period of oscillation, 
i.e., the duration of one complete heating and cooling 
cycle, and on the diffusivity, 1.e., the ratio of heat con- 
ductivity and heat capacity. It is arguable that the 
penetration will be deeper if it takes more time to 
complete one cycle. On.the other hand, the degree of 
penetration will depend on the resistance offered to it, 
and it is easy to see that both a high capacity and a low 
conductivity are opposing a deep penetration in a given 
time.. In fact, the penetration is proportional to the 
square root of the duration of one cycle, and of the 
diffusivity : cutting down the time or the diffusivity to 
one quarter would reduce the penetration to one half. 

This is illustrated by Fig. 8, page 59, in which the 
diffusivity is replaced by the porosity of the material. 
The figure shows the duration of a complete operation 
of heating and cooling. The vertical scale indicates the 
penetration of the temperature wave in inches and the 
horizontal scale indicates the porosity of the material, 
per cent. The area a hetween the two vertical dotted 
lines represents material of lowest diffusivity. The 
different curves are for a complete operation of a 
length varying according to the times marked on them. 
There is a pronounced minimum of the diffusivity for 
materials of about 50 Ib. per cubic foot which corre- 
sponds to approximately 65 per cent. porosity for 
materials based on fireclay. It follows that insulating 
bricks answering this specification would offer the 
greatest resistance to the penetration of temperature 
fluctuations. Bricks of much higher or much lower 
bulk density would both allow a deeper penetration : 
the first on account of its increasing conductivity, the 
latter because of its lower heat capacity. These con- 
clusions are, of course, only true for statistical aver- 
ages ; wherever the bulk density is altered by changing 
the raw material or the methods of manufacture there 
may be notable exceptions to the general rule. 

It can be seen from Fig. 8 that for heating cycles 
of more than 24 hours the temperature wave will 
penetrate right through furnace walls of normal thick- 
ness—1.e., no part of the walls will ever be in thermal 
equilibrium. Such furnaces are not very rare, and 
their insulation requires great care if optimum results 
are to be achieved. The statements made so far on 
the degree of penetration for various materials are 
strictly true only when the furnace temperature varies 
between the same limits in all cases. This cannot 
always be ensured, and it is therefore of interest to 
see what the result would be in the extreme case in 
which the heat transfer and not the temperature were 
kept constant. Such conditions are represented by 
two electric furnaces of the same type, but lined with 
two different materials, heated up with the same 
amperage. Plotting the maximum variation in tem- 
perature at various distances from the hot face it is 
shown that up to about 2 in. depth there is a definite 
increase in temperature fluctuations as the porosity 
of the material goes up; or, what is the same, and as 
such familiar to every furnace man, the temperature 
rises quicker in the furnace which is better insulated. 
However, beyond 2 in. the trend changes, and is more 
and more determiried by the diffusivity according to 
Fig. 8. This change in trend is far less familiar, but 
it is not less significant. 
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FURNACE APPARATUS. 


562,062. Gas Burner. The Wellman Smith Owen 
Engineering Corporation, Limited, of London, and B. H. 
Schieldrop, of London. (5 Figs.) December 9, 1942.— 
This invention is a gas burner comprising nozzle or spray 
devices whereby air is supplied to a gas stream through 
a series of individual jets disposed about the axis. The 
gas burner comprises a gas jet 1 which is tapered towards 
its outlet and may present at the outlet, in combination 
with the interior construction of the burner block, a 
Venturi formation. Centrally within the gas jet 1 along 
its longitudinal axis, is disposed an air supply tube 4. 
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The forward end of this tube may terminate at the plane 
of the gas jet outlet or, as shown, it may terminate beyond 
this plane, in the constriction of the Venturi formation. 
This forward end of the tube 4 is rounded off to form a 
closure except for several perforations 6 which serve as 
air jets. These jets are disposed in a circular series as 
shown in Fig. 2, and directed forwards and outwards 
from the axis of the gas jet. In addition, the air jets 
are inclined after the fashion of the slope of the convolu- 
tions of a multiple-start thread formation. The air- 
supply tube 4 provides a ready means for embodiment 
of spreading and whirling form air jets in a gas burner, and 
the jets set up a fine forward and outward spreading 
whirl or vortical formation of air and gas. (Accepted 
June 16 1944.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

562,362. Centreless Grinding Machine. The Churchill 
Machine Tool Company, Limited, of Broadheath, and 
H. Longthorpe, of Broadheath. (3 Figs.) March 1, 
1943.—The invention is a centreless grinding machine, 
the object of which is to provide a simple compact drive to 
the control or regulating wheel. a indicates the grinding 
wheel and b the control or regulating wheel. The shaft 
carrying the latter is journalled in bearings in a bracket c, 
which can be swivelled about the projecting bush d 
in order to vary the axial angle of the control wheel 
relatively to the grinding wheel, and can be locked in 
any desiréd position of adjustment by bolts or screws 
passing through the vertical wall f upon the saddle, 
which can be adjusted back and forth with relation to 
the grinding wheel upon a lower saddle on the machine 
bed. The gearbox j, which contains the change-speed 
gears for driving the control wheel through a chain k, 
is formed with removable trunnions m which swivel in 
bushés in the vertical wall f and in a parallel wall o, 
the two walls forming in conjunction with side walls a 
box in which the gearbox can swivel. There is a pro- 
jecting peg upon the gearbox which extends through an 
arcuate slot in the wall f into a hole in the bracket c, 
so that the gearbox and bracket c always swivel together 
when any adjustment is made and thus the drive by 
the chain k between gearbox and control-sheel shaft is 
undisturbed. The screws or bolts also extend from the 
bracket c through arcuate slots in the wall f and the 
chain drive k passes through a gap in the wall f. By 





turning the screw v which extends into the trunnions m 





and is fitted with a cap w which bears upon a spring 
between itself and a part secured to a bush, the tension 
of the chain k can be adjusted, but with a resilient oy 
flexible tensioning pull upon the chain. The drive to 
the gearbox is from a motor y, mounted on the top of 





the gearbox, and stepped pulleys. The handle 2 makes 
the gear changes. Any adjustment of the angular 
disposition of the control wheel to vary the rate of through 
feed of articles being ground, or to vary the pressure with 
which an article being ground bears upon a stop is 
effected without disturbing the drive to the contro! 


wheel. (Accepted June 28, 1944.) 
PUMPS. 
561,810. Rotary Pump. C.A.V., Limited, of London, 


and W. E. W. Nicolls, of London. (1 Fig.) December |, 
1942.—This invention is a rotary pump for supplying 
liquid fuel to the carburetter or injection pump of an 
internal-combustion engine. Its object is to provide 
@ pump structure of the kind in. which a rotary pump 
has associated with it a spring-loaded reciprocatory 
pump adapted to prime the rotary pump and to serve 
also as a by-pass. The rotary pump comprises a body 
having a cylindrical chamber b, a cylindrical rotor ¢. 
eccentrically mountgl in the chamber, and a pair of 
radial sliding vanes d carried by and extending from 
opposite sides of the rotor, the vanes being adapted to 
abut at their outer ends against the peripheral wall of 
the chamber under the action of a spring arranged 
between the adjacent ends of the vanes. Alternatively a 
rotary pump of the kind known as a gear pump may be 
employed. The inlet passage f and the outlet passage y 
of the pump are each provided with a non-return valve. 
In combination with the rotary pump is arranged a 
reciprocatory pump. The body of the rotary pump is 
adapted to form a part of the body of the reciprocatory 
pump, the latter body being completed by a cover piece k. 
The body and the cover piece form between them a 
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shallow chamber in which is arranged a reciprocatory 
member consisting of a flexible diaphragm n having its 
peripheral portion clamped in a fiuid-tight manner 


.between the body and cover piece. At the side remote 


from the rotary pump the diaphragm n is loaded by a 
spring o. Actuation of the diaphragm n is effected by 
a stem p attached to the centre of the diaphragm and 
passing through the cover piece k, the outer end of the 
stem being provided with a finger piece for enabling the 
stem to be actuated manually. A piston may be used 
if desired, the body of the reciprocatory pump being 
then adapted to form a cylindrical bore in which the 
piston can slide. At the inlet side of the rotary pump 
there is formed in the body a by-pass passage s leading 
from a position between the rotor c and the adjacent non- 
return valve to the chamber of the reciprocatory pump. 
This passage s is situated coaxially with the reciprocatory 
pump and at its outer end is adapted to form a seating 
with which can co-operate a closure member u on the 
adjacent side of the diaphragm n. At the outlet side 
of the rotary pump there is formed in the body at a 
position between the rotor c and the adjacent non- 
return valve another by-pass passage v leading to the 
chamber of the reciprocatory pump, this passage being 
always open to the chamber of the latter pump. When 
it is required to bring the rotary pump into action it is 
sometimes necessary to prime it with the liquid to be 
pumped. This is effected by actuation of the recipro- 
catory pump. (Accepted June 6, 1944.) 
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DESIGN OF SPRAY 
NOZZLES. 
(Continued from page 23.) 

Wir the particular view to surmounting evapora- 
tion of the collected drops, some preliminary trials 
were carried out with drops immersed in castor oil. 
In a sufficient depth of oil the water drop is sus- 
pended from the free surface of the oil, as exemplified 
by the enlarged photograph of three particles, 
1-5 mm. diameter, reproduced in Fig. 10. It will 
be remarked that the droplets are almost perfectly 
spherical, since they appear circular when viewed 





rubber rings and glass fastened together with 
Canada balsam, as sketched in Fig. 15, the inside 
of the ring being also coated with Canada balsam 
to prevent the castor oil, with which the cell was 
filled to a depth of 2 mm., from creeping to the 
top surface of the rubber. The spray nozzle was set 
to work horizontally at 2 ft. 6 in. above ground level, 
and three of these single cells were exposed on the 
ground, respectively, at 2 ft., 4 ft. and 6 ft. hori- 
zontally distant from the nozzle. The cells were 
exposed to the spray particles for 2 seconds by 
removing and replacing trays inverted over them, 
after which the drops collected in the cells were 
photographed, at a magnification x 21, on fine- 


























Fig. 11. 





Fie. 12. 


Fig.14. 














horizontally, while evaporation is, of eourse, pre- 
vented. If the drops are shaken from the surface, 
they fall to the bottom of the vessel, the specific 
gravity of the castor oil (at the temperature of the 
observation) being 0-96, and a slight flattening 
occurs, as is evident from Fig. 11. Droplets col- 
lected on the upper surface of vaseline are flattened 
to a pronounced degree, as appears from Fig. 12 ; 
but if a layer of vaseline be covered with castor oil 
the remarkable result, shown in Fig. 13, is obtained. 
Drops of relatively large size, or as small as 5000p, 
diameter, are spherical whether they remain sus- 
pended from the upper surface of the castor oil or 
fall to the vaseline below. 

This method enabled the following technique to 
be developed for increasingly comprehensive studies 
of the characteristics of water sprays. For the 
first tests, single collecting cells were made from 
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grained films. Protective glass slides, with which 
the cells were covered after removal from the spray, 
had to be removed for the photography but this 
had no material effect on the particle size ; as was 
proved by re-photographing a cell that had stood 
exposed, without. a cover glass, for 5 minutes. 
The average particle size was thereby reduced by 
only about 5 per cent., and the normal exposure for 





photography was no more than 2 seconds. Typical 
photographs at the three distances from the nozzle 
are reproduced in Figs. 16(a) (b) and (c) on page 62. 

With the majority of the nozzles there was no 
consistent difference in size of the particles collected 
at'the three distances from the nozzle. Some sprays 
gave the smallest average size at 2 ft., others at 
6 ft. distance, leading to the conclusion that the 
velocity of the spray particles (i.e., the horizontal 
projection of the nozzle) decided the position at 
which the smallest particles would fall. Collection 
in isolated cells from horizontally directed sprays 
was therefore abandoned in favour of a multiple cell 
arranged to receive samples at 1-in. intervals across 
a horizontal diameter of the spray cone due to a 
nozzle directed vertically downwards. The multiple 
cell, shown in Fig. 15, of similar construction to the 
single cell but comprising a series of exposure sur- 
faces spaced in line at l-in. centres, was set 13 in. 
below the nozzle, the centres of individual cells 
being 1 in., 2 in., 3 in., etc., distant from the vertical 
axis of the spray cone. In the initial design, a 
shutter immediately below the nozzle was used to 
expose the cells for a period of 2 seconds, but it 
emerged that the smaller particles failed to reach 
the cell in this time. The alternative method of the 
metal cover, shown in Fig. 14, was accordingly 
adopted. The cell, filled with castor oil to a depth 
of 2 mm. as before, was placed in position, covered 
with the metal tray, and the spray turned on. 
After about 2 minutes, during which time the 
surrounding atmosphere reached a terminal humidity 
of about 90 per cent. as shown by wet and dry 
bulb thermometers, the cover was removed by 
operators at each end, and replaced after 2 seconds. 
The spray was then shut off, the multiple cell 
covered with a long strip of glass, and photo- 
micrographs at magnification x 21 rapidly taken 
of each cell in turn, the .glass cover strip being 
withdrawn an inch at a time so as to expose only 
the individual cell being photographed. To econo- 
mise on photographic material, in view of the large 
number of pictures needed, printing paper was used 
instead of film, with great success, and the prints 
obtained were re-photographed in groups at a 
magnification x 7 for record purposes. A typical 
group is reproduced, on a reduced scale, in Fig. 17, on 
page 62, showing particles collected at 1l-in. radial 
intervals up to 15 in. from the vertical axis of the 
spray cone. 

In order to investigate the loss of minute sprayed 
particles due to evaporation, a 25-per cent. solution 
of calcium chloride in water was supplied to a 
nozzle, and comparison of the collected droplets with 
those previously photographed with water only, 
proved that the loss by evaporation of water was 
inappreciable. It could be accepted that no 
evaporation took place from the sprayed solution 
of calcium chloride, but its higher specific gravity 
(1-22) necessitated a change of the oil in the collect- 
ing cells from castor (sp. gr. about 0-96) to one 
having a specific gravity of about 1-2, yet having a 
suitable viscosity. After some trials, this rather 
difficult incidental problem was solved by mixing 
with castor oil a liquid of high density, the ultimate 
choice falling on acetylene totrabromide which has 
a specific gravity of 3-0, and is miscible with castor 
oil, but not with water. A doped castor oil was 
thus made up to have a specific gravity of 1-18, this 
value being determined and controlled by means -of 
a Westphal balance.* This apparatus, specially 
designed for rapidly determining the density of 
liquids, employs a glass sinker, embodying a thermo- 
meter, suspended by a fine thread from one arm of 
a simple balance. The weight of the sinker, in air, 
is counterpoised at the end of the otherarm. When 
the sinker is immersed in the liquid under test at a 
specified temperature, its buoyancy is balanced by 
a set of special weights, placed along the arm carry- 
ing the sinker, which indicate directly the specific 
gravity of the test liquid. It is of interest to remark 
that mixtures of castor oil with acetylene tetra- 
bromide. can be made up with specific gravities 
ranging from 0-96 to about 2, thus facilitating the 
collection of droplets of sprayed liquids of various 
densities provided that they are not miscible in, and 
do not react with, the oil mixture. 


* See Scott and Furman, Standard Methods of Chemical 
Analysis, 5th edition, vol. II, page 1704. 
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Fie. 16(6). 4 rr. From Nozzig. x 21. 








Fie. 16(c). 6 Pr. FRoM Nozziz. x 21. 

















Fie. 17. Particues CoLLecTep In MULTIPLE CELL. x 6. 


Further study and experiment was necessary 
before a successful technique for collecting and 
recording the size of very minute liquid particles 
was developed. Droplets as small as 1» diameter 
evaporate almost instantaneously if a slight rise 
in temperature or fall of relative humidity takes 
place in the ambient atmosphere. Such particles, 
moreover, have very low free-falling speeds in air 
and consequently are unable to penetrate far enough 
below the free surface of castor oil to enable them 
to assume the truly spherical shape requisite for 
accurate size measurement. Particles of less than 
10 diameter will, however, penetrate to the extent 
of complete immersion in a mixture of equal parts 
of hydraulic and paraffin oils. The procedure 
evolved to utilise this discovery in the collection of 
minute spray droplets consisted of laying a maxi- 
mum-resolution photographic plate in a shallow 
tray and covering it with a thin film of the oil 
mixture. The tray was then exposed to the spray 
for a short, timed interval and subsequently covered. 
Up to this stage the whole of the experiment was 
conducted in photographically “safe” light. The 
next step was to expose the sprayed plate to a 
parallel beam of bright light for 1 second to 30 
seconds dependent upon the intensity of the light 
and other photographic conditions. In this manner 
a shadow image was photographed on the plate from 
which the oil was removed by washing in ether, the 
negative being subsequently developed and fixed in 
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the usual way. Hence the particle size distribution 

could be examined by the microscope, visually 
or by photo-micrography. 





Particle size counting on x 21 photographs was 
facilitated by the use of a graticule,* constructed in 
the form of a glass slide on which were drawn 14 
circles ranging in diameter from 1-05 mm. to 
2-625 cm., corresponding to the range from 50, to 
1,250, on the x 21 magnified scale. Counting was 
done over a portion of each print including, as far 
as was practicable, not fewer than 200 particles. 
Previous research by Wellst has established that 
aqueous droplets 97 » diameter, in an atmosphere of 
90 per cent. relative humidity, require to fall 
2m. before completely evaporating. Under the 
present condition, therefore, of 13 in. travel from 
the spray nozzle to the collecting cell, a particle 
100, diameter would evaporate to a size of 90y, 
since the rate of change of surface area is constant 
for constant temperature and humidity. So small 
a diameter change as 10 would not be discernible 
with the graticule and the practice was therefore 
adopted, throughout all particle counts, of classify- 
ing all particles within size ranges of 50p (0 to 50y, 
50p to 100, etc.) and calculating the average 
using the mean size for each group. The experi- 
mental uncertainty thus entailed was somewhat 
greater than that due to the conclusion, from the 
comparative tests with water and calcium-chloride 


* Cf. Patterson and Cawood, Trans. Faraday Soc., 
vol. 32, page 1084 (1936). 

? “ Airborne Infection Droplets and Droplet Nuclei,” 
Amer. Jl. of Hygiene, vol. 20, page 611 (1934). 








A Sma -—- — Det CO 


a ae aS ee eC tC: st 


JAN. 26, 1945. 


ENGINEERING. 


63 








solution, that evaporation was negligible when the 
spray nozzle was only 13 in. above the collecting 
cells. After the sprayed particles have been de- 
posited, however, evaporation will occur unless they 
are completely. surrounded by oil, and the loss may 
be serious with minute particles which, falling into 
the cells with very low terminal velocities, fail to 
penetrate the surface of the oil. For such particles, 
an oil having lower density and viscosity than castor 
oil must be used in the cells. 

It is usual to determine distributions of volume 
or weight from particle size distributions; but in 
the case of the spray nozzles under test it was not 
possible to time the exposure of the multiple collect- 
ing cell to an accuracy better than 0-5 second. 
Since the water discharged in half a second was 
about 50 times as much for the largest outputs as 
for the smallest ones, satisfactory comparison of the 
nozzles demanded a more accurate method of deter- 
mining volume distribution. Apparatus was accord- 
ingly devised for simultaneously obtaining volume 
distribution across a diameter of the spray cone 
normal to the axis of discharge. It consisted. of 
two radial lines of cells, each 1-5 in. deep, connected 
to separate measuring vessels under the cells. The 
area exposed in each cell was made a known fraction 
of the annular area enclosed by two concentric 
circles, centred at the axis of the spray in the plane 
of the cells, differing successively by 1 in. in radius. 
Thus, the first three cells from the centre each 
exposed th of the area of the annuli in which they 
were situated, the next three ,th, the next six 
th, and the last sixteen each exposed 4th of the 
annulus. The decreasing size of cell ensured that 
a reasonable quantity of water should be collected 
in each measuring vessel before any one of them 
should be completely full. 

The experimental procedure for measurement of 
volume distribution was to mount the nozzle. under 
test 13 in. above the centre of the collecting appa- 
ratus, cover the latter, and turn on the spray for 
about a minute, during which time the collecting 
device was centralised with respect to the spray 
cone, while the ambient atmosphere assumed a 
steady temperature and humidity. The cover was 
then removed for a timed period and replaced after 
one or more of the cells had collected about 50 c.c. 
of water. The contents of each vessel were measured 
and the experiment repeated with the line of collect- 
ing cells rotated through 90 deg. A few nozzles 
were additionally tested at intermediate angles, i.e., 
a total of eight radii spaced 45 deg. apart. It may 
be remarked, in confirmation of the general accuracy 
of this method of measuring volume distribution, 
that computations of total output based on the 
average results of four observations of distribution, 
were found to agree reasonably well with direct 
measurements of total discharge. 

If liquid is to be sprayed, either horizontally or 
vertically, over a certain area, the distance of the 
nozzle from the surface depends on the apex angle 
of the spray cone. All the nozzles considered in 
this investigation were found to have spray-cone 
angles between 30 deg. and 130 deg., some of the 
larger-angle cones being hollow in the centre. 
Spray-cone angles were calculated from the measure- 
ments of volume distribution by regarding that 
collecting cell, situated farthest from the spray 
axis, which contained less than 1 per cent. of the 
total water collected, as marking the outer boundary 
of the spray cone. If this cell be ain. from the 
centre and the nozzle be 13 in. above the cells, 
then the outer cone angle @ is given by 


a. 
tan 3 => 
Similarly, if the cell nearest the centre which collects 
less than 1 per cent. of the total be regarded as 
marking the inner boundary of a hollow spray, and 
b in. be its distance from the spray axis, the inner 
cone angle ¢ is given by 
@ +b 
2° 13° 
Since the radial width of the concentric collecting 
cells is 1 in., the accuracy of spray-cone angle 
measurement varies from +5 deg. below 40 deg. 
cone angle, to +1 deg. for cone angles above 
100 deg. 
Some of the nozzles with single channel distri- 


tan 





buting washers produced very unsymmetrical spray 
cones, the variation from one position on a radius 
to another on the same radius at right angles being 
in some instances as great as 8 to 1. The symmetry 
was found to be much better with double channel 
distributing washers, the variation for corresponding 
positions at equal radii across a section of the spray 
cone being rarely as great as 2 to 1. 

Representative results to illustrate the effects of 
pressure upon the distribution of particle size across 
the spray cone are reproduced graphically in Fig. 18, 
opposite. The plotted values relate, of course, to a 
single nozzle and reveal no more than a faint indi- 
cation that particle size decreases—more especially 
towards the outside of the spray cone—with increase 
of pressure. The comparable distribution, at one 
pressure, when the sprayed liquid was the non- 
evaporating, 25 per cent. aqueous solution of cal- 
cium chloride, demonstrates the conclusion, already 
mentioned, that within the test conditions the 
evaporation from drops of water during flight 
was negligible. The effect of supply pressure upon 
the distribution of discharged volume across the 
spray cone was determined at three pressures for 
several combinations of orifice disc and distributing 
washer. The results showed that the position of 
maximum concentration moved slightly towards 
the periphery of the spray as pressure was increased. 
Since the area of 1-in. concentric rings across the 
spray cone increases with distance outward from 
the central axis, it is obvious that the higher 
pressures will give the more uniform distribution. 
A further noteworthy point observed was that the 
values of the outer and inner apex angles of the 
cone were only slightly affected by changes of 
pressure between 30 Ib. and 70 lb. per square inch. 

(To be continued.) © / ¢, % 
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Sampling Inspection Tables. By Haroip F. DopGE and 
Harry G. Romig. New York: John Wiley and 
Sons, Incorporated. [Price 1-50 dols.]. London: 
Chapman and Hall, Limited. [Price 9s. net.] 

Srxce the joint meeting on ‘“ Quality Control,” 

held in London by the three senior engineering 

institutions on April 15, 1942,a + deal has been 
written and talked about this subject in the sense 
of a statistical method of process control; that is 
to say, of controlling the output from a given pro- 
duction process in such a way that the quality of the 
product will be maintained at a satisfactory level 
with a minimum of inspection effort. The active 
interest which has been, and is still being, taken by 
the Regional Organisation of the Ministry of Pro- 
duction in fostering the development of such 
quality-control techniques throughout the war 
industries with which the Ministry is concerned is 
sufficient indication of the immediate practical value 
of these methods. Comparatively little has been 
done as yet on this side of the Atlantic, however, in 
the use of similar techniques, based on the self-same 
principles—namely, statistically designed methods 
of sampling inspection—for the purpose of accept- 
ance control. Apart from two papers, one read by 

Mr. H. Rissik in April, 1943, at a joint meeting of 

the Institution of Engineering Inspection and the 

Works Management Association, and the other by 

Mr. A. W. Swan in December, 1943, before the 

Institution of Mechanical Engineers, nothing has 

been published in this country to aid the manu- 

facturer to set up, quickly, quality-control proce- 
dures for discriminating between satisfactory and 
unsatisfactory batches in a way which will at once 
minimise inspection effort and provide adequate 
protection to the consumer against the chance 
acceptance of a product below specification quality. 

The appearance of a book by two such authoritative 

authors as Mr. Dodge and Mr. Romig, who pioneered 

the industrial use of statistically-designed sampling 
inspection plans in 1923, is, therefore, particularly 
welcome at the present time. 

The book consists of three papers on sampling 
inspection procedure which were published in the 
Bell System Technical Journal in October, 1929, 
January, 1941, and June, 1942, together with a 
brief introduction outlining the historical develop- 
ment of the subject in the inspection-engineering 





department of the Bell Telephone Laboratories in 
New York. Chapter I consists of the 1929 paper 
by Dodge and Romig, which considers some of the 
factors to be taken into account ifi establishing 
sampling inspection plans and develops a basis for 
minimising the amount of inspection. Charts are 
given which enable single-sampling plans to be 
designed on this basis for a given * consumer's 
risk,” average incoming quality (“‘ process average ” 
percentage defective), and limiting acceptable 
quality (‘‘ maximum allowable” percentage defec- 
tive). Chapter IT covers the classic exposition of 
single-sampling and double-sampling 

methods given by the authors in 1941; the corre- 
sponding four sets of sampling inspection tables are 
included at the end of the book. Of these, the justly 
famous “ AOQL” double-sampling tables are 
undoubtedly the most important as a basis for inter- 
process screening inspection, in which capacity 
they have received a fairly wide measure of accept- 
ance among manufacturers already using “ control- 
chart ” methods of process control, as laid dpwn in 
British Standard Specifications 1008 and 600R. 
The corresponding “ lot tolerance ” tables, modified 
to meet the special circumstances of high quality 
level, have found their way into the Standard 
Inspection Procedures, published by the United 
States Ordnance Department for the use of Army 
Service Forces’ Inspectorates—the American equi- 
valent of the British C.I.A., C.I.E.M.E., and A.L.D. 
This great programme of standardisation was carried 
out during 1942 and 1943 under the direction of 
Mr. G. D. Edwards, quality-control consultant to 
the United States War Department, and: was 
described by him in a paper read before the Pro- 
duction Engineering Divisio’ of the American 
Society of Mechanical Engineers, which was re- 
printed in vol. 8 (1943) of the Journal of the Insti- 
tution of Engineering Inspection. 

The third chapter of the book is a reproduction 
of the 1942 paper by D. B. Keeling and L. E. Cisne, 
of the Western Electric Company, and describes 
the use of the AOQL double-sampling plans in a 
manufacturing plant. This essentially practical 
section of the book covers all the major phases of 
application and supervision, and gives in detail, not 
only the operation of the system but also the kind 
of shop records to be kept, and the best use to be 
made of them for the purpose of supervisory control 
by departmental managements. In view of the 
relative inaccessibility of the original papers in this 
country, the book is undoubtedly timely. It affords 
authoritative guidance in the application, operation 
and supervision of economic sampling plans for 
use by purchasers of materials and components 
(“incoming ” inspection), manufacturers of com- 
ponents and other products which may be made in 
considerable quantity (inter-process and inter- 
departmental “ screening ” inspection), and Govern- 
ment inspection authorities or their delegates, and 
similar “‘ approval” inspecting bodies (final inspec- 
tion). The authors have done much to satisfy a 
need which has long been felt, and their survey is 
one which engineers interested in up-to-date inspec- 
tion methods cannot afford to ignore. 





CLOSING OF SCREW-GAUGE ALLOCATION CENTRE.—For 
the past two years manufacturers have had to purchase 
their screw-gauge requirements as directed by the Screw 
Gauge Allocation Centre. This Centre was set up in 
October, 1942, by mutual agreement between the Machine- 
Tool Control and the screw-gauge makers, to meet the con- 
ditions then prevailing when the supply and the démand 
were out of balance. By means of. this scheme, it was 
possible to allocate certain pitches’ of screw. threads to 
each maker and also to prevent duplication of orders. 
The Ministry of Supply state that the institution of the 
Centre has met the country’s needs more satisfactorily, 
and with greater economy of labour, than would have 
been possible by ordinary trading procedure. The 
successful working of the Centre has led to the proper 
adjustment of the supply and demand position, and the 
gradual reduction of the load on screw-gauge makers, 
in recent months, has made it possible to consider the 
closing down of the Screw Gauge Allocation Centre and 
the restoration of normal procedure. It has been decided 
that this shall take place on January 31, and, therefore, 
as from February 1, all intending purchasers of screw 
gauges should address their inquiries to their usual 
suppliers and not to the Centre. 
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THE PATTERN OF FUEL 
RESEARCH.* 
By Dr. J. G. Kuve, 0.B.E. 
(Continued from page 46.) 


Tue design of a research of the type previously re- 
ferred to is rather a special matter, requiring careful 
control of conditions and the exclusion of all variables 
other than that under examination. It also calls for 
specialised methods of sampling, observation and mea- 
surement, some of which form ancillary researches in 
themselves. It is therefore a very different matter 
from the simple collection of test data. An example of 
the care and ing necessary can be taken from one 
research into the effect of size of coal upon the various 
factors affecting yields of products under different con- 
ditions and in two types of retort. 

The first important precaution was to make certain 
that the same coal was used in each experiment. 
Screening would not ensure this, since screening tends 
to segregate hard and soft coals, and a compromise was 
therefore reached by purchasing a rp Cy of 
special coal and preparing from it a “s' ” coal by 
se ing between maximum and minimum sizes 1} in. 
to } in.; croninn © anata .of Se. stab ene So.» 
size range of ? in. to 0 in. ; and crushi 


theorem. Appreciable increases of yield of gas have 
been obtained, as shown in Table IV. The increased 
yield obtainable with static vertical retorts was there- 
fore more apparent with decrease of calorific value. A 
South Yorkshire coal and a Scottish coal, calculated to 
the same ash and moisture contents as the Durham coal 
used in the above experiments, gave 97 and 90 therms, 
and 93 and 85 therms per ton respectively at 475 and 
500 B.Th.U. 

A rather different type of research has been concerned 
with the thermal and physical changes which take place 
when coal is heated. Perhaps the most important deals 
with the development of internal pressure and of plas- 
ticity and the effect of these upon the rate of travel of 
the coking reactions. Much of this has been studied 
in the laboratory, but some has been applied in oven 
design in the manufacture of coke. The temperature 
of formation of the plastic layer has been shown to lie 
between 400 deg. C. and 450 deg. C., and the resistance 
to the passage of gas to be about 480 mm. of water. A 
knowledge of these facts is important in determining 
the rate of carbonisation, and her research on the 
lines of earlier work is still required to study rates of 
heat transfer in coal masses and the phenomenon of 





rushing a 
tity to a size range of in. to Qin. It was realised that 
these were three of size rather than three actual 
sizes, but the important point of having the same coal 
had been gained. 

In horizontal gas retorts the conditions which had 
to be standardised to avoid having variables other than 
size included, particularly, shape of and tempera- 
ture control. To ensure exactly simi 
conditions a period of five days was allowed after each 
charge to reach a steady state ; this proved to be an 
important precaution. Quantity and t al balances 
then provided the necessary data. In experiments in 
continuous-vertical retorts similar precautions to avoid 
intrusion of other variables were taken, including a 
standardised charging schedule, uniform thermal con- 
ditions, and adequate spacing of experiments with five- 
day intervals to ensure the reaching of steady condi- 
tions. The results of this series of experiments have 
been related to laboratory carbonisation date, thus 
providing a means of prediction of the characteristics of 
unknown coals from samples and a means of examina- 
tion of the performance of known coals. Since three 
coals Wee Seed, speniay Se Shaae. & ee power 
existing in British coals, the ts of this research 
contain data from which the performance of any 
unknown coal can be deduced, applying a knowledge 
of its size and a laboratory-obtained estimate of its 
caking power. 

Using the technique of employing a plant asa 
wania instrument, a number of investigations have 
advanced our knowledge of the carbonisation of coal. 
The possible increase of thermal yield of gas by cracking 
oil down the centre of the charge in a continuous- 
vertical retort, for example, and the increase of gas 
calorific value by the sacrifice of tar yield by introducing 
cracking plates near the top are both due to this method. 
The first experiment yielded up to 7-6 therms per ton 
at an oil consumption of 9-4 gallons per ton, and the 
second gave an increase of calorific value of 14 B.Th.U. 
per cubic foot. By the same method also an important 
pointer towards the extension of the class of gas-making 
coals to include coals of lower caking power was given 
by experimental data on a Northumberland coal (Yard 
seam). This widening of the range of gas coals is now 
becoming a matter of serious consideration in view of 
the reduced reserves of caking coal. 

A special advantage in the use of coal of this type is 
the greater reactivity of the coke. It has been shown 
that certain Scottish coals will provide an open-grate 
fuel under gas-making conditions in a continuous- 
vertical retort. The reserve of low-ash coal of this 
type is much more than is commonly thought. The 
possibility of applying unusual coals has been further 
explored by carbonising Scottish cannel. This gave a 
high yield of gas and 45 gallons to 50 gallons per ton of 
oil very suitable for hydrogenation or cracking. Typical 
results were :— 


Steam, percent. ... ws 13-7 20-7 30-7 
Gas yield, therms per ton... 97-0 113-2 122-7 
Calorific value of gas, B.Th.U. 

per cubic foot ... sea 514 496 481 


These findings have not yet been followed up. 

The same research technique can be applied in the 
more ambitious project of designing a new form of 
retort. Starting with the basic idea that the advan- 

of an intermittent-vertical chamber can be 
associated with those of the continuous-vertical retort 
to give an improved system of carbonisation (static- 
vertical), one research has devoted three years’ work 
and expended 2,800 tons of coal to demonstrate the 











:* TABLE IV. 
quan- 
Gas Calorific Value. 
B.Th.U. per Cub. Ft. Therms per Ton of Coal. 
Static Continuous | Intermittent 
Vertical. Vertical. Vertical. 
.. 475 97 84-5 87 
carbonising 500 87 87 82 
525 79 73 77°5 














the plastic zone. A unique experiment has just 
recently shed new light upon the zones which develop 
in continuous retorts by “‘ freezing ” the contents of the 
retort suddenly while in full production. This rather 
heroic procedure is, however, only possible when a 
retort bench is ready to be down. In another 
case a know of the properties of coal had a marked 
effect in reducing the time spent in an investigation. 
The choice of coal for the manufacture of respirator 
carbon would have necessitated a tedious search with- 
out a knowledge of coal properties and of where coals 
having the required properties were to be found. In 
this research effective carbons were made from several 
British coals by carbonisation at 600 deg. C. and 
activation with steam, the overall yield of graded 
carbon being about 25 per cent. of the coal. 

In the early stages the pattern in relation to gasifica- 
tion was rather similar to that of carbonisation, in 
that it included a variety of researches using full-scale 
plant, but it had also a rather more fundamental 
approach, in that there has been some study of the 
reactions involved. I do not pi to deal with 
producer-gas, but rather to illustrate the subject from 
researches on the production of water-gas. In larger- 
scale work the first stages were, as in carbonisation, 
the standardising of procedure to eliminate all the 
variables except the one under study. Since the pro- 
duction of water-gas follows several cycles and gas 
production is never uniform, the number of observations 
necessary for a full insight into the reactions is im- 
mensely greater. The first attempt at comprehensive 
split-cycle analyses was made by multiple volume 
measurement and led to a valuable method for record- 
ing fluctuating rates of gas flow. This method involved 
the photographic recording of the variation of pressure 
across a calibrated orifice plate. The photographic 
record gave a picture of performance and, by the use of 
a square root planimeter and a calibration factor, a 
direct reading of cycle volumes was possible. 

Research on the more fundamental side can be 
exemplified by the study of catalysts such as sodium 
carbonate on the water- reactions at atmospheric 
pressure and the possible application of such catalysis 
to higher pressures and other temperatures. The use 
of X-ray diffraction methods has done something to 
explain the variation of reactivity of coke with struc- 
ture, and has provided one explanation of the sodium- 
carbonate catalysis, but a clear understanding seems to 
call for a new method of attack. The diffraction 
method, however, has shown up interesting variations 
in the shape, size and packing of graphite crystallites 
in cokes prepared from different substances and at 
different temperatures, and this work may therefore 
lead to a better know of factors which affect the 
strength and reactivity of cokes. 

The reactions between carbon and oxygen under 
controlled conditions have been studied using carbon 
filaments. Between 900 deg. C. and 1,100 deg. C. the 
product is carbon monoxide only, and the reaction 
is of the first order. Above 1,100 deg. C. the rate of 





* Melchett Lecture for 1944, delivered before the 
Institute of Fuel,on Thursday, October 12, 1944. 


ction reaches a maximum at 1,200 deg. C., and 
thereafter declines steadily. Above 1,400 deg. C. car- 
bon dioxide appears. This abnormal behaviour is of 





Abridged. 


considerable practical importance, since it occurs in the 


range in which carbon is gasified in the production of 
water-gas or producer-gas. It is hoped that this study 
will be extended to include the reactions between carbon 
and steam. 

Modern developments in gasification are now indicat. 
ing the growth of a very different pattern of research, 
which may require new techniques and a change in 
research personnel. These developments are con. 
cerned with the complete gasification of coal, which 
has hitherto been associated with gas of low calorific 
value, but now gives promise of a gas of normal calorific 
value. A successful process would provide, in opera. 
tion with the established carbonisation processes, a 
practical means of balancing the production of gas 
and coke. One method involves the use of cheap 
oxygen and the gasification of coal with a steam/ 
oxygen blast under a sufficient pressure, say 20 atmo. 
spheres, to promote the synthesis of methane from 
hydrogen and carbon monoxide. Further study is stil] 

» however, in order to discover a means of 
increasing the reactivity of British coals so that the 
methane synthesis reaction can approach equilibrium 
under conditions which ensure a reasonably high out- 
put. On a reactive material like German brown coal 
the output is about 2,400 cub. ft. of gas per square foot 
of grate area per hour. The reactions have been studied 
between the H,0/O, ratios of 3-0 and 13-4, using a 
reactive semi-coke. Further study of possible methods 
of activation is now necessary, using a variety of 
British coals. 

A second method involves the operation of the above 
reaction at a high rate to produce a gas rich in hydrogen, 
and the use of this gas to gasify coal under pressure. 
At 50 atmospheres pressure, hydrogen reacts with 
semi-coke, synthesising methane. The surface group- 
ings of the coke are first attacked, but continued 
action disrupts the graphite crystallites until at 900 deg. 
C. as much as 90 cent. of coke can be gasified to 
yield 60 x 10° B.Th.U. of gas having a calorific value 
of over 500 B.Th.U. per cubic foot. the case of coal 
enhanced yields of methane are obtained from the 
higher 1 pc me 9 of volatile matter, while coking of 
the proceeds at a very high rate. If the reaction 
is interrupted at this point the coke, which is highly 
reactive, can be used for the — of the necessary 
hydrogen by gasification with steam and oxygen under 
— The exact balance between the two requires 

-scale examination, but an overall yield of town 
gas of 250 therms per ton of coal is indicated, with 
some small omey of coke available for sale. Since 
the reactions involved are strongly exothermic and 
coking of the coal proceeds at a very high rate, their 
development into a technical process requires careful 
study through several of increase of scale. This 
is now being done. A method involves the 
production of methane by catalysis from mixtures of 
carbon monoxide and hydrogen (water-gas). It has 
been found possible to purify water-gas from sulphur 
compounds sufficiently to allow of the use of nickel as 
the methane-forming catalyst, and a catalyst has been 
found which, under carefully controlled conditions, will 
synthesise methane in equilibrium concentration for 
long periods at a high space velocity. 

All three processes involve the physical study of gas 
reactions under a wide variety of conditions, and of the 
behaviour of catalysts under these conditions, the use 
of pressure, and the applications of the principles of 
heat transfer to the ten of problems in practice. 
The field of research is therefore changed to resemble 
in pattern that of hydrogenation. Still another type 
of research problem is introduced by the possible 
introduction of the use of oxygen into the gas industry 
and by the possibility now presented of methane pro- 
duction for its separate use as a fuel. Liquefaction 
techniques must be evolved which will be suitable for 
the production of oxygen at a sufficiently low cost, 
and the separation of methane in whole or in 
from coal gas or synthesised gases. These both involve 
difficult problems in physics and in heat transfer at 
low temperatures which will require special study in 
order to determine whether the technique can be 
applied successfully in the gas industry. 

(To be continued.) 





WELDING OF ZINC-ALLOY Die CasTINGs.—In July last 
the Zinc Alloy Die Casters Association issued a first 
general publication, entitled “‘ How Zinc-Alloy Die Cast- 
ing Serves Industry.” A second publication has now 
been issued. This deals with “The Welding of Zinc 
Alloy Die Castings,” and it is emphasised at the outset 
that sound zinc-alloy die castings of correct alloy com- 
position, well cast and well designed, very rarely break. 
When fracture does occur, however, these castings are 
best repaired by fusion gas welding. The preparation of 
the casting, the equipment required, the adjustment of 
the gases and the control of the welding operation are 
then described. Some results of tests on welded joints 
are added. Copies of the leaflet may be obtained on 
application to the Zinc Alloy Die Casters Association, 





Lincoln House, Turl-street, Oxford. 


Sdsabpwnheaeacncdsast 


co 


a a a a ee a er Y met eS 


— of 


aS 








JAN. 26, 1945. ENGINEERING. 65 
STANDARD SCREW THREADS, drafting practice. In the following résumé, each of | made to the desirability of using torque drivers for 
LIMITS AND FITS.* these subjects is taken in turn. studs in order to control the tightness of assembly. 


A REPORT has recently been published on conferences 
between engineers of the United States, Canada and 
Great Britain, which took place in New York at the 
end of 1943 and in London in August and September, 
1944, on the subject of United States British 
Standards for Screw Threads and Limits and Fits for 
Engineering. These conferences were inaugurated by 
the Combined Production and Resources Board 
(C.P.R.B.), which was established by the United States, 
United Kingdom and Canada, for the purpose of 
integrating the production programme of the three 
countries. The first conference in New York was 
arranged by the American Standards Association at the 
request of C.P.R.B. and the more recent one in London 
by the British Standards Institution (B.S.I.) at the 
request of the Ministry of Production. 

The conference in New York resulted from an 
invitation by the C.P.R.B. for a British Mission to 
visit the United States primarily to discuss and resolve, 
as far as possible, problems relating to the production 
in America of Whitworth threads on munitions of 
British design and other threaded products. Repre- 
sentatives from Canada were also invited to participate. 
In response to this invitation, the Ministry of Pro- 
duction for a British Mission to visit the 
United States in November, 1943. 

The main difficulty experienced in America in the 
production of the Whitworth form of thread concerned 
the rounded crests and roots, involving special tooling 
problems which do not arise in connection with the 
American thread. To avoid this difficulty, the American 
delegates to the conference pro the adoption of 
the truncated form of Whitworth thread. The British 
Mission was able to advise as to the desirable tolerances 
applicable to this modified thread, and it was 
that American and British specifications should be 
produced on common lines to cover the truncated Whit- 
worth thread. 

During this conference, the opportunity was taken to 
discuss other screw-thread problems which affected the 
production of equipment for the war effort in the three 
countries, and a number of projects were initiated 
which, when carried forward, would result in incalcul- 
able savings in material, in manpower and in the time 
required to commence production. The most important 
of these related to the desirability of devising a common 
standard for screw threads, both as regards the form 
of the thread and the commonly-uged series of diameters 
and their related pitches. It was agreed that the 
matter should be actively considered in the United 
States, Canada and Great Britain, with the object of 
an early continuance of the discussions. 

After the return of the Mission, the agreed programme 
was set in motion, and an exchange of draft specifica- 
tions and data took place between the Standards 
authorities in the United States and Great Britain. 
Early in 1944, it became evident that final agreement 
on a number of outstanding points could be obtained 
most expeditiously by a further conference at which 
additional items could also be considered. The Mini 
of Production, therefore, invited the C.P.R.B. to 
arrange for a Joint United States-Canadian Screw 
Thread Mission to visit London. 

On the arrival of this Mission in August, 1944, a 
series of conferences was arranged by Mr. 8. J. Harley, 
Controller of Jigs, Tools and Gauges, of the Ministry of 
Supply, who had been deputed by the Ministry of 
Production to organise and supervise the programme of 
work in conjunction with the B.S.I. In all, twelve 
main conferences, lasting over a period of a month, 
were held at the Institution of Mechanical Engineers 
between the members of the Mission and British 
delegates representing the appropriate technical com- 
mittees of the B.S.I., representatives of the production 
Ministries and leading manufacturers. In addition, a 
number of meetings of sub-committees took place 
within the same period to study detail problems which 
arose out of the various conferences. The results of 
these conferences have been published in a report 
issued by the C.P.R.B. in the United States, Canada 
and Great Britain. Copies of this report can be obtained 
from the Director General of Machine Tools, Ministry of 
Production, Dept. D.G.M.I., Caxton House East, 
Tothill-street, London, S.W.1. 

This report gives a summary of the various dis- 
cussions which took place at the London conferences 
and the conclusions reached on the following subjects, 
prefaced in each case by an introduction giving the 
history and the present state of development in each 
of the three countries :—Truncated Whitworth threads, 
cylindrical fits, high-duty studs in light alloys, pipe 
threads, screw threads for compressed-gas cylinder 
outlets, Acme threads, buttress » instrument 
threads, unification of screw threads, and design and 

* Summary of Report of Conferences on Standardisa- 
tion of Screw Threads and Cylindrical Fits, issued by the 
Industrial Information Division, Ministry of Production. 
Abridged. 





agreed | might stand. 





Truncated Whitworth Threads.—The American Dele- 
— presented a draft specification on truncated 
itworth threads, which provided information as to 
the form of thread and tolerances for the threads in 
the B.S.W., B.S.F., B.S.P. (Parallel) series. Additional 
tables were included for the tolerances on special 
Whitworth threads where the diameters and pitches 


do not fall within the series just mentioned. A recom- | allo 


mended gauging practice was also given. The British 
Delegation was generally in agreement with this 
specification, except as regards the form at the roots 
of the threads which, in their opinion, should be rounded 
in order to withstand fatigue, instead of being flat as 
stated in the American proposal. 

The American Delegation agreed to this amendment, 
and also to a further recommendation that the same 
designation should be given to truncated Whitworth 
threads in both countries. The gauging practice laid 
down in the American specification was based on the 
gauge tolerances of the inspection gauges being located 
within the tolerance zone of the product. This was 
at variance with the British practice, in which the 
tolerances on inspection gauges are placed outside the 
tolerance on the work to ensure that no work made 
within the tolerances shall be rejected. 

Considerable discussion took place on this difference 
in gauging practice in the two countries and no imme- 
diate solution was found to the problem. It was appre- 
ciated, however, that truncated Whitworth threads 
made in America, and accepted by American inspection 
gauges, would also be satisfactory to the British 
inspection system, and, therefore, would be inter- 
changeable with threads made in Great Britain. On 
this basis it was agreed that the American gauging 
practice, as set ous in their proposed specification, 
It was further that the Screw 
Thread Committee of the B.8.I. should publish, as 
soon as possible, an amendment to British Standard 84 
on Whitworth Screw Threads, with a view to providing 
British industry with adequate information regarding 
the truncated form of the Whitworth thread. 

Cylindrical Fits —The conference considered a pro- 
posed American War Standard for cylindrical fits, in 
which series of preferred basic diameters, tolerances 
and allowances were set out as well as a system of 
symbols for designating shafts, holes and fits. The 
British delegates approved of the scheme of preferred 
diameters, tolerances and allowances, but thought 
the American proposal was open to the objection that 
it provided no guidance to the designer in the un- 
limited choice of combinations of tolerances and allow- 
ances on shafts and holes. Having in mind that the 
more widespread adoption of the current British 
Standard for Limits and Fits was puter due to its 
rather comprehensive form, which was not readily 
understood except after considerable study, the British 
delegates proposed a remodelling of this system, using 
the American system of preferred diameters, tolerances 
and allowances, associated with charts of simple form 
for various classes of fits with reference to the accuracy 


istry | normally expected from different manufacturing pro- 


cesses, such as grinding, turning, etc. The American 
delegates viewed this suggestion favourably and it was 
agreed that the B.S.I. Limits and Fits Committee 
should ares the British proposal on the lines sug- 
gested, and submit it to the United States and Canadian 
Standards Associations for detailed consideration. As 
it appeared that the suggested system was applicable 
to a wider sphere than cylindrical bodies, it was agreed 
that its title should be changed to Limits and Fits in 
Engineering. 

An interchange of information took place on the 
systems of limit gauging in vogue in America and 
Great Britain. It was agreed that this matter should 
be re-considered by the respective Standards Associa- 
tions, with the view to removing the present difference 
in the practice regarding the location of the inspection 
gauge tolerances in relation to the tolerance zone on 
the product. 

High-Duty Studs—The American Delegation stated 
that no definite standard had been adopted in American 
industry for tolerances on the threads at the fitting 
ends of high-duty studs and for the corresponding 
tapped holes in light alloys. Selective assembly was 
being used, and the amount of interference varied from 
0-003 in. to 0-006 in., depending upon the size of stud 
and hardness of the light alloy—the lower the hard- 
ness, the ter the interference. There was also a 
tendency for J American manufacturers to use stepped 
studs with a size larger thread at the fitting end, with 
the view to obtaining a better distribution of stress 
in the light alloy. 

The British presentation indicated a general usage 
of the practice set out in British Standard 1171, 1944, 
in which the truncated Whitworth form of thread is 
used and the maximum size for the stud is made the 
basic size. The desired amount of interference, which 
is of the order of 0-002 in. to 0-003 in., is obtained by 
using under-size tapped holes. Reference was also 





It was agreed that the United States should prepare a 
War Standard for stud fits, having in mind the British 
Standard referred to above. Canada woild then issue 
@ corresponding Standard. It was also agreed that 
the three countries should continue, during the war, 
to interchange information regarding any develop- 
ments in the practice of fitting high-duty studs in light 


ys. 

Pipe Threads.—The American Delegation presented 
a proposed revision of the American Pipe Thread 
Specification A.S.A. B.2.1, on which the British Dele- 
gation offered a number of comments. In view of the 
extensive use of British Standard pipe threads on the 
Continent of Europe and in other countries, it was 
tuggested that the United States and Canada should 
consider the publishing of an Emergency Standard for 
British pipe threads up to 4 in., based on the present 
British Standard No. 21. 

On sizes above 4 in., it was considered that, in 
view of the considerable production in the United 
Kingdom of American Pétroleum Institute line pipe 
threads on oil country goods, with which the new 
American Pipe Thread Specification was now in agree- 
ment, the use of the British Specification might be dis- 
continued in due course. With this in view, it was 
agreed that the British would consider the publication 
of a Standard for these larger sizes, based on the 
American Specification. An interchange of informa- 
tion also took place regarding threads for electrical 
conduit, and it was agreed that further data should be 
collected in each country and interchanged with a view 
to the possibility of unification of these threads. 

Screw Threads for Compressed Gas Cylinder Outlets.— 
Difficulty has been experienced in the use of American- 
made cylinders containing compressed gases such as 
acetylene, oxygen, nitrous oxide, etc., with British 
equipment, due to the different types and sizes of 
threads adopted in the two countries for the outlets 
on the valves of these cylinders. This difficulty is 
being overcome by the provision of adaptors for con- 
necting the cylinders of one country to the equipment 
of the other. To facilitate the manufacture of these 
adapters, the British Standards committee on gas 
cylinders had, since the New York conference in 1943, 
collected data on the sizes of outlet threads of cylinders 
made in the two countries for various gases used by the 
fighting Services, and had prepared schedules and 
dra-vings of suitable adapters. The British Delegation 
presented these schedules and drawings to the con- 
ference. It was agreed that this information should 
be published in the United States, Canada and Great 
Britain in the form of a joint specification, showing 
for each gas the recommended design of adapter to 
connect American cylinders to British apparatus, and 
vice versa. A system of marking these adapters was 
also agreed upon. 

Acme Threads.—The first British Standard for 
general-purpose Acme threads was published in 1943, 
and followed in close detail the American Standard 
published in 1941. On hearing, through the British 
Screw Thread Mission to the United States in 1943, 
that this American Standard was in course of revision, 
the B.S.I. withheld further issue of its own Standard. 
The American Delegation presented their new proposed 
War Standard for Acme threads to the London con- 
ference. This Standard dealt not only with general- 
purpose Acme threads having liberal clearances at the 
crests and roots, but also with special-purpose 
fitting closely at the crests of the threads on the screw, 
with the object of providing axial alignment of the 
mating units. The Standard established a recommended 
series of Acme threads of related diameters and pitches, 
and provided information on limits and tolerances for 
three grades of accuracy, not only for the screws and 
nuts in the recommended series, but also for those of 
non-standard diameters and pitches. A recommended 
system of gauging was also covered. 

The British Delegation approved of this Standard 
with a few minor amendments, and agreed to publish 
it as a B.S.I. Standard on receipt of amended copies. 
At the same time, the British Delegation recommended 
that the American Standards Association should put 
in hand the preparation of a corresponding American 
Standard for Stub-Acme Threads for ultimate accept- 
ance also as a British Standard. This suggestion was 
agreed to. The Canadian Delegation was also pre- 
pared to accept and publish these American Standards 
in due course. 

(T'o be continued.) 





BRITISH ASSOCIATION OF CHEMISTS.—The first public 
lecture of the British Association of Chemists, Empire 
House, 175, Piccadilly, London, W.1, will be delivered 
by Professor H. Laski, M.A., at Caxton Hall, West- 
minster, S.W.1, at 6.30 p.m., on Wednesday, February 14. 
His subject will be, “‘ The Place of the Scientist in Post- 
War Administration.”” Those interested in the subject 
are invited to attend. 
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‘* HYDRO-BLAST’’ SYSTEM OF 
CLEANING CASTINGS. 


Tue photographs oats in Figs. 1 to 5, on page 
70, illustrate a system for cleaning castings by removing 
the adherent sand by means of a jet of water charged 
with sand and sprayed on the casting at high pressure. 
The system was originally developed by Messrs. Hydro- 
blast Corporation, Chicago, U.S.A., but has now been 
introduced into Great Britain, and the necessary ap- 
paratus manufactured for it, by Messrs. Pneulec 
Limited, Smethwick, near Birmingham. The cleaning 
of castings, as distinct from their dressing or fettling, 
has long been recognised as an objectionable foundry 
process. So far as small castings are concerned con- 
siderable improvement over early methods has been 
effected by “ rumbling ” or other mechanical methods. 
In the case of castings of medium to large size, however, 
such methods are impracticable, if not impossible, and 
the removal of the baked sand, particularly that form- 
ing the cores, has had to be effected either by laborious 
hand work or by the aid of such appliances as pneu- 
matic tools. Whichever of these methods is used, how- 
ever, the result is the creation of a very dusty atmo- 
sphere in the dressing shop and of large heaps of dry 
sand encumbering the floor. 

Before describing the apparatus illustrated it may 
be of interest to outline some previous attempts to 
clean castings by means of jets of water. The idea, in 
some respects, is an old one, and its application has met 
with some success as far as the actual removal of the 
sand was concerned, though it has been handicapped by 
the difficulty of disposing of the large volumes of water 
used and of filtering the sand from it before discharging 
it to waste ; the handling of this sand from the settling 
pits in which it is deposited also presents difficulties. 
One of the early attempts was made in the Erie Foundry 
of the General Electric Company, in the United States. 
In this, not only were the troubles mentioned above 
experienced but further difficulties arose from the 
control of the spraying nozzles outside the room in which 
the castings were washed. The nozzles, moreover, were 
on fixed supports, which meant that only large and easily 
accessible cores could be cleaned out. These defects, 
it is claimed, have been eliminated by the Hydro-blast 
process. In this process the man operating the high- 
pressure jet, or “‘ gun ”’ as it is called, works inside the 
cleaning room, in a suitable protective dress, and has 
thus both better vision and complete control. In con- 
sequence, the cores can be wholly removed and the 
surface of the casting cleaned effectively. A consider- 
able part of the sand washed off the castings, after 
classifying, is added to the water stream, and the 
resulting high-pressure mixed jet gives cleaning times 
much less than those obtained when plain water is used. 
The relative efficiency of a sand-bearing stream of water 
compared with water alone is stated to be about 7 to 1 
when the pressure and weight of sand entrained are as 
stated below. No dust is created and the effluent 
water and sand are easily handled. 

Referring to the illustrations on page 70, Fig. 1 
shows the sand classifying and supply equipment out- 
side the cleaning room, while Fig. 2 gives an external 
view of the room itself, which is readily seen to be a 
structure having walls of corrugated sheet with large 
end doors and inspection windows. The top is open 
to allow the handling of large castings by overhead 
crane. A partly-cleaned casting is seen inside the room 
in Fig. 4, at the extreme left of which one of the high- 
pressure guns is visible hanging on the wall. As may 
be inferred from the size of the gun, a water jet of 
relatively small dimensions is discharged from the 
nozzle. The water is discharged at the rate of 25 gal- 
lons per minute, the sand being entrained at the rate 
of 70 lb. per minute. The water pressure is 1,250 lb. 
per square inch and the discharge velocity is of the 
order of 265 ft. persecond. The above pressure is used 
when cleaning cast-iron parts. Some materials are 
cleaned at a lower pressure and others at a higher one ; 
for example, for certain steel castings a pressure of 
1,500 lb. per square inch may be used. Naturally, such 
pressures and the resulting high velocities are very 
effective in removing the sand adhering to the casting, 
apart from the abrasive action of the sand carried in 
the jet. Every particle of the casting sand is wetted 
and flying dust is prevented; it is stated also that 
there is a cleaning effect on the ambient air, any dust 
reaching the room from other foundry operations being 
caught up. The floor of the room is formed of a strong 
continuous grating through which the water and sand 
escape, to be dealt with as described later. It will be 
noticed in Fig. 4 that some of the core irons have been 
bared and in this respect another advantage is claimed 
for the process, these irons being recovered in an un- 
damaged condition, instead of being distorted due to 
the use of crowbars or other tools when a hard core is 
picked out by hand. 

Probably the best way of following the operation 
of the Hydro-blast plant is to commence with the 
discharge through the grated floor of the cleaning 
room, this discharge consisting of the cleaning water 
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and the sand and other materials washed off the 
casti On passing through the grid it descends, on 
a sloping floor or flume, on to the vibratinz screen 
which can be identified by its suspension ropes in Fig. 3. 
The slot-like opening in the background is the discharge 
outlet from the flume. The screen removes all cinders, 
nails and oversize materials and discharges them over a 
sill into the portable box seen in the foreground. The 
sand and water passing through the screen fall into a 
sump tank situated in a catch basin which receives any 
overflow. The mixture of sand and water is pumped 
from the sump tank and delivered to the hopper-shaped 
classifying tank seen at the top of Fig. 1. The bottom 
of this tank is furnished with a number of conical 
discharge outlets, each having at its lower part a con- 
nection for a pipe delivering fresh water at a pressure 
of 40 Ib. per square inch supplied by a small pump. A 
branch from this pressure pipe leads to the bottom of 
the blast-sand tank into which the classifying tank 
discharges and which is seen in the lower part 
of Fig. 1. The function of the water jet is to keep the 
mixture of sand and water in both tanks in a state of 
agitation on starting up the plant; it is not used for 
normal operation. 

Both the classifying tank and the blast-sand tank 
have an overflow at the upper part. In the classifying 
tank this overflow carries away, in a stream of water, 
the lighter clayey particles, fines, etc., from the sand, 
this material separating out in a sludge tank and being 
periodically removed in a skip for disposal. The water 


from the sludge tank drains to either the sewer or to | 


a water reclamation plant, as the case may be. The 
overflow from the blast-sand tank, which carries away 
a certain amount of clean sand, discharges into sand 
de-watering skips, the drainage from which passes back 
to the floor of the room and thence to the sand sump 
tank. The sand from the sump tank, as already stated, 
is delivered to the classifying tank. The two pumps 
concerned in these two separate circulatory systems 
can be distinguished to the left of Fig. 3. It will be 
obvious that the sand washed off the castings, except 
for oversize material and foreign bodies, is continuously 
added to the blast-sand tank and that this tank must, 
of course, overflow. The excess sand is recovered from 
the de-watering skips and can be re-used in the foundry 
since it has been washed and is in good condition. 

So far, nothing has been said about the actual 
pressure jet system. This consists, briefly, of a surge 
tank kept filled by the low-pressure pump supplying 
water to the classifying system. A small quantity of 
a chemical inhibitor may be added to the contents of 
the surge tank, when necessary, in order to retard the 
formation of rust. Steel castings do not need an 
inhibitor since they are subsequently annealed, and for 
certain iron castings no inhibitor is necessary. The 
high-pressure pump draws from the surge tank and 
delivers water directly to the gun. The classified sand 
is supplied to the gun from the blast-sand tank at a 
point on the gun very close to the nozzle, the supply 
being maintained by the suction effect created by the 
high pressure high-velocity jet of water which picks 
up the sand and discharges it. The effect of the dis- 
charge on the cores of a casting has already been men- 
tioned and is illustrated in Fig. 4, in which it will be 
obvious that the core supports would have been very 
troublesome to locate and to remove had the jet not 
been employed to wash away the baked sand. A com- 
pletely-cleaned casting is shown in Fig. 5. We under- 





stand that, in the United States, about 60 Hydro-blast 
plants are in continuous operation on the cleaning of 
steel, iron, brass, aluminium and magnesium castings. 
The system is now coming into use in Great Britain 
and the first plant has already been tried out in day 
and night operation for a year in the steel foundry of 
Messrs. F. H. Lloyd and Company, Limited, James 
Bridge Steel Works, near Wednesbury. The photo- 
graphs from which Figs. 1 to 5 have been reproduced 
were taken in works of that firm. 





TELESCOPIC DRILL GUARD. 


Tue drill guard illustrated above has been developed 
by Messrs. Speed Tools, Limited, 10-16, Rathbone- 
street, London, W.1, to meet the requirements of the 
Factory Act, and is claimed to give complete protection 
to the drilling-machine operator while allowing a clear 
view of the work at all times. The appliance, which is 
known as the Speetol-Maun telescopic drill guard, 
consists of three slotted steel masks sliding freely one 
within the other and free to drop under their own 
weight to a maximum depth of 10} in. from the top 
of the retaining clip. The two lower masks are shown 
telescoped within the top one in the illustration, in order 
to demonstrate how the drill can be removed in the 
normal way by hammer and drift without removing 
the guard, the whole three masks being held in place 
by a single screw. In use, the bottom edge normally 
rests on the work so that the drill is shielded throughout 
its entire length, and the masks telescope automatically 
as the spindle is brought down for the drilling feed. 
The slots are all in line, so that the drill is visible in 
whatever position it may be in. The telescoping range 
allows for a vertical movement of the drill of 5} in. 
The steel clip carrying the guard has a normal internal 
diameter of 3} in., but a hardwood plug is provided 
which can be bored out and used as an adapter should 
this dimension not suit the chuck in use. The overall 
width is 4? in. and the weight about 2 lb. It is stated 
that the guard considerably reduces the risk to women 
operators who neglect to confine their hair under 
a cap. 





PORTABLE MAN-COOLING FANS.—Messrs. The Airscrew 
Company, Limited, Grosvenor-gardens House, London, 
8.W.1, have developed a portable fan which can be placed 
so as to direct a stream of cool air on to a man working 
near furnaces, boilers, or in other hot situations, without 
interfering with the work he is engaged upon or with 
any existing heat-recovery plant. The man-cooling fan 
is mounted in a cylindrical casing, which also contains 
the driving motor, and is pivoted so that it can be 
tilted to direct the air stream at any angle up to 15 deg. 
above or below the horizontal plane. The air is pro- 
jected with a velocity sufficient to provide a cooling 
effect at distances up to about 60 ft. from the fan. 
The casing is mounted on a welded tubular frame of 
sledge form, so that it can be readily moved about. The 
fan is of the four-bladed type, with blades of aerofoil 
section, and the driving motor is of the totally-enclosed 
squirrel-cage type with a push-button operated starter 
attached to the frame. The cooler is available in two 
sizes, the diameter of the impellers being 15 in. and 24 in., 
respectively. 
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FASHIONING BILGE PLATING FOR SHIPS. 





Fie. 3. FoxtsHep DisHEep Prats. 





THE SHAPING OF SHIP BILGE 
STRAKES. 


Tue photographs reproduced in Figs. 1 to 3, on this 
page, illustrate a method of shaping the bilge strakes 
of ships by employing expansion and contraction 
stresses in place of the heating and harimering process 
generally adopted. The method is described below not 
only for its inherent interest, but also because it appears 
to be a novel method of plate bending that may have 
other applications. It has been developed at the yard 
of Messrs. Everett Pacific Company, situated on the 
Pacific Coast of the United States, where, it is stated, 
its adoption has resulted in the fabrication costs of the 
plates concerned being reduced by as much as 70 
cent. As is well known, the plates of the midship 
sections of bilge strakes are generally curved in one 
direction only, since these sections resemble one 
another for the greater part of the length of the ship, 
but at the bow and stern of the vessel the plates 
must have curvaturé both in length and in width. 
The plates of the midship sections are normally given 
the desired curvature transversely in bending rolls, 
the sections towards the bow and stern being initially 
handled in the same way, for, though the curvature 
may vary from end to end, it is always in the same 
direction and the differences are produced by appro- 
priate manipulation of the plate in the rolls. 

The curvature of such a rolled plate is normally 
checked by a series of wooden templates placed on it, 
the templates varying in contour with the change in 
curvature from one end to the other. When, however, 
the plates have also to be curved in the other direction 
as well, the seoond curvature has normally to be pro- 
duced by heating the plate and hammering or “ flog- 
ging ” it on suitable discs or blocks. The plate shown 
in Fig. 1 is curved in one direction and is to be bent 
with a longitudinal curvature also. It is claimed 
that, by the use of the new method, the original trans- 
verse curvature is not altered by the longitudinal 
curvature imposed on it. A stage in the secondary 
bending of the plate shown in Fig. 1 is illustrated in 
Fig. 2. The rolled plate is supported on a baulk at 
each end only and a narrow area is marked off at each 
side of the plate, though not for the full length. These 
areas are heated simultaneously, as shown, by oxy- 
acetylene torches. The object seen between the two 
torches is a weight placed nearly in the centre of the 
plate. This weight and the torches are the only 
appliances needed to effect the longitudinal, or fore- 
and-aft, bending, the amount of which is regulated by 
the width of the strips heated. 

The method of operation is to heat the plate on its 
concave side working outwards and reaching a cherry 
red on both edges. The heated strips will expand and 
the plate as a whole “hogs” at the edges, a result 
which is clearly seen at the right-hand edge of the plate, 
as shown in Fig. 2. This hogging is, of course, the 
opposite curvature to that which is wanted but as the 
plate cools it sags and the bend is reversed due to con- 
traction. The weight at the centre of the area plays 
a part in the sagging effect. The curvature is then 
in the desired direction, as will be clear from Fig. 3. 
This view is of the same plate with all the transverse 
templates in position ; one of the templates is seen in 
Fig. 1. Apparently accumulated experience is the 
only guide to successful operation; it may be neces- 
sary, for instance, to widen the strips to be heated 
at a second pass if the desired amount of bending is not 
obtained at the first pass. It is stated that plates 
formed by this method have no residual stresses 
and that bilge plates, 4 ft. wide by 20 ft. long by & in. 
thick, have been curved successfully to such an extent 
that the difference between diagonally-opposite corners 
is as much as 4 ft. when measurement is made from 
a horizontal datum line. It may be mentioned that 
the method was developed by Mr. Gerry Ross, flange- 
fitter foreman of the Everett Pacific Company. 








BriTIsH EMPIRE LECTURE, ROYAL AERONAUTICAL 
Socrery.—The Council of the Royal Aeronautical Society 
have recently completed arrangements for the founding 
of a British Empire Lecture. The lecture, on any aero- 
nautical subject approved by the Council, will be delivered 
in London annually in September, and the lecturer will be 
chosen from the British Dominions and Colonies and from 
Great. Britain in alternate years. The Council, by 
founding the lecture, desire to encourage new ideas and 
new points of view from all parts of the British Empire, 
and intead to make the lecture second only in import- 
ance to the Wilbur Wright Memorial Lecture. A pre- 
mium of 501. will be attached to the lecture, and in the 
case of lecturers coming from the Dominions and Colonies 
an allowance of up to 1001. will be paid towards travelling 
expenses. It is proposed to hold the first British. Empire 
Lecture in September of the present year, and suggestions 
for lecturers should be received by the Council not later 





than May 31. 
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ANNUALS AND REFERENCE BOOKS. 


British Empire Trades Index—The 14th annual 
edition, that for 1944-45, of the British Empire Trades 
Index has recently been published by Business Dic- 
tionaries, Limited, 133-137, Fetter-lane, London, E.C.4. 
As has been the case with previous editions, the book is 
divided into four main sections. In the first, firms are 
arranged alphabetically under their applicable trade 
headings, which are themselves alphabetically. 
Firms domiciled in Great Britain and Ireland are given 
first, then follow concerns located in the various over- 
seas Dominions. The compilers thus aim to show the 
resources of the British Empire, in any particular com- 
modity or manufactured product, under one trade 
heading. The second section consists of an alphabetical 
index to all the firms mentioned in the first section, and 
opposite each name is a number indicating the classi- 
fication, in oe a section, under which particulars 
regarding and its postal and telegraphic 
addresses and telephone number will be found. The 
third section is a list of trade marks and brands, and the 
fourth an index of overseas cable addresses. A supple- 
mentary section contains a brief list of firms in countries 
constituting the United Nations. These entries are 

i in trade order. The book is bound in stiff 
paper covers and the price is 11. 10s. net. 

The Railway Handbook, 1944-1945.—The latest issue 
of this compact but comprehensive yearbook differs 
little in general arrangement and scope from the 
previous edition ; but it has been brought up to date, 
where n » in such matters as the list of the 
principal officials of the Ministry of War Transport, 
and the statistics relating to British and overseas 
railways, _ far as war a permit. For instance, 
the rates of pay of the principal grades of emplo 
on British railways are correct to September 1, 1944. 
The Railway Handbook is published by the Railway 
Publishing Company, Limited, 33, Tothill-street, West- 
minster, S.W.1, at the price of 4s. 

Wade’s Tables ; Pocket Edition (1944).—The relative 
strengths of single and double poles, as used for +ele- 
phone and other overhead lines, were first published in 
the form of Wade’s Tables in 1907. They were the 
results of extensive tests carried out by the late Pro- 
fessor John Goodman and Mr. Christopher Wade, 
A.M.LE.E., at the suggestion of Mr. A. P. Trotter, 
electrical adviser to the Board of Trade—who will be 
remembered, also, no doubt, by some of our older 
readers, as a contributor, of original mind and vigorous 
style, to the columns of Encryerrmnc. The Tables 
were amplified at a later date by the inclusion of the 
Rutter to and a revised edition was published in 
1926 to bring the data into line with the revised regu- 
lations of the Electricity Commissioners, which are 
still in force. The pocket edition now under review 
is an abridgement of the Tables as issued in 1926, 
still produced under the direction of Mr. Christopher 
Wade, and obtainable at the price of 5s. from him at 
17, Shakespeare-road, Bedford, or from the works 
(and temporary office) of Messrs. Gabriel, Wade and 
English, Limited, Gilberdyke, Brough, East Yorkshire. 





EXHIBITION OF PRODUCTS AT STROWGER WorKS.—For 
some years Messrs. Automatic Telephone and Electric 
Company, Limited, Strowger Works, Liverpool, 7, have 
adopted many methods to bring home to both their office 
and works employees the importance of their contribu- 
tions to the wareffort. The firm have now established a 
permanent exhibition centre at their main factory in 
Liverpool, where, through the medium of well-designed 
and colourful displays, employees are able to see finished 
products and to appreciate the function of components 
with which they may have been concerned in 
machining or assembly operations. The exhibits were 
designed and constructed by members of the firm’s 
publicity personnel. 





THE ECONOMICAL USE oF STEAM IN INDUSTRY.—A 
film to emphasise the immediate importance from the 
fuel economy standpoint of minimising waste in the 
employment of steam has been made for the Ministry 
of Fuel and Power by the Ministry of Information. This 
film shows examples of waste resulting from leakage, 
poor insulation, inefficient trapping systems, faulty air 
venting, and other causes. The sound accompaniment 
is a constructive running commentary by Mr. Sydney N. 
Duguid, who makes appropriate practical suggestions for 
remedying waste. Following the recent display of this 
film at the Ministry of Information in London, Mr. Oliver 
Lyle, speaking for the Ministry of Fuel and Power, said 
that in only one plant known to him personally was 
the heat content of the fuel used for steam raising 
less than twice the useful heating effect produced 
by the steam. In most plants the ratio exceeded 
two and was sometimes more than four. The ideal to 
be aimed at was 1-3 and was not unattainable. The 
film, which is entitled “‘ Steam,” will be generally avail- 
able from February 1, and applications for it to be shown 
may be made to either of the above-mentioned Ministries 
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InstiruTIon oF Crvi ENGINEERS. 


Member.—Brigadier Gilbert Streeten, C.B.E., M.C., 
Oxted, Surrey. 

Associate Member to Member—John Anderson, 
Aberdeen; Hugh Graham Andrews, Bath; Thomas 
Allan Burnside, B.Sc. (Glas.), Woodfield, by Arbroath, 
Angus; John Chambers, O.B.E., M.C., Calcutta ; 
ee Harley Finch, Ballarat, Victoria, Australia ; 
Robert Morrison Halley Garvie, B.Sc. (Manch.), 
Chester; Ernest Granter, B.Sc. (Eng.) (Lond.), Lon- 
don, 8.E.1; David Victor Isaacs, M.C.E. (Melb.), 
Melbourne, Australia ; Alfred Samuel Knolles, B.Sc. 
(Durham), Twickenham ; Austin Arthur Lemon Lane, 
B.Se. (Eng.) (Lond.), Bath; Charles Cyril Mavity, 
O.B.E., B.Eng. (L’pool), Bath; Robert Blair McCa 
Potter, B.Sc. (Eng.) (Lond.), Beckenham, Kent; 
Arthur Benjamin Ransley, M.C., Bath; Bernard 
Eustace Sadler, B.Sc. (Eng.) (Lond.), Reading ; Leslie 
Ainsworth Sellick, B.Sc. (Eng.) (Lond.), Thornton 
Heath, Surrey ; Joseph Henry Faussett Sharkie, B.A., 
B.A.I. (Dublin), Accra, Gold Coast; William Henry 
Thomas, Godalming, Surrey. 

Associate Member.—William Birchall Acton, Wat- 
ford; Martin Isaac Addams, B.Sc. (Eng.) (Lond.), 
Sheffield ; Roy Wilfrid Baker, Wolverhampton ; Henry 
Charles Ashton Beaumont, B.A., B.A.I. (Dublin), 
Greenisland, Co. Antrim ; Gerald Botteley, Four Oaks, 
Warwicks. ; Albert Whiteley Bristow, Bexhill-on-Sea ; 
Edward Buckley, B.E. (Natl.), London, W.9; Jack 
William Carter, B.Sc. (Bristol), Bristol; John Edward 
Lovelace Carter, B.A. (Cantab.), Budleigh Salterton, 
Devon; Ronald Henry Cass, Wimblington, Cambs. ; 
Eric Alistair Chrystal, M.B.E., B.Sc. (S. Africa), 
Durban ; Norman Cockle, B.Sc. (Eng.) (Lond.), Horn- 
church ; John Heywood Common, B.Sc. (Glas.), Alness, 
Ross-shire; John Fothergill Cooke, B.A. (Cantab.), 
Cheltenham ; Robert Mason Creer, B.Sc. (Eng.) (Lond.), 
Nairobi, Kenya ; George Dale, Buckhurst Hill, Essex ; 
Denis Macadam Delany, B.Sc. Tech. (Manch.), Bourne- 
mouth; Eric Dowson, B.Sc. (Leeds), Manchester ; 
Herbert Leslie Farr, Winchester; William Forrester, 
—! William Gibson Gentry, Middlesbrough ; 
Charles Dudley Gold, B.Sc. (Eng.) (Lond.), Hassocks, 
Sussex ; Wilfred Henry Greenwood, Wolverhampton ; 
Thomas Graeme Nelson Haldane, M.A. (Cantab.), 
Esher, Surrey; Frederick Brock Henson, Broughty 
Ferry, Angus; John Campden Hickes, B.Sc. (Eng.) 
(Lond.), Edenbridge, Kent ; Sydney Hill, B.Sc. Tech. 
(Manch.), Bridlington; Brian George Ronald Hollo- 
way, Epsom, Surrey ; Laurence Holroyd, B.Sc. (Eng.) 
(Lond.), Christchurch, Hants ; David Wilkinson James- 
Carrington, B.Sc. (B’ham), Birmingham ; Ronald Tre- 
harne Jones, B.Sc. (Eng.) (Lond.), Barnet, Herts; 
Frederick Arthur Jones Knight, Wolverhampton ; 
Sydney John McMinn, M.Eng., Lahore; Edward Baxter 
Marriott, B.Sc. (S. Africa), Port Elizabeth ; Alexander 
James Michie, Ashford, Middx. ; Hugh Gibson Morton, 
B.Sc. (Eng.) (Lond.), Twickenham ; Neil Allman Mow- 
bray, B.E. (N.Z.), Great Shelford, Cambs. ; Jeremiah 
Augustine O’Riordan,,M.A., B.E. (Natl.), Dublin; 
Alfred William Pearce, Winchester; James i 
Peel, Blackburn; Robert Penning, Newport, I.o.W. ; 
Vivian Gough Powell, Kettering ; John Kenneth Mark- 
well Pryke, B.Sc. (Eng.) (Lond.), London, W.2; Frank 
Trevor Rupert Ford Raleigh, London, 8.E.25; Henry 
William Rankine, B.Sc. (A’deen), Aberdeen; Albert 
Roberts, B.Sc. (Eng.) (Lond.), Sunderland; Leonard 
Harrison Roxby, Whitehaven, Cumberland; John 
Cochrane Russell, Rutherglen, Scotland. 





BOOKS RECEIVED. 


Ministry of Works. Post-War Building Studies. No. 15. 
Walls, Floors and Roofs. By a Committee convened 
by the Royal Institute of British Architects. London: 
H.M. Stationery Office. [Price 9d. net.) 

United States Bureau of Mines. Technical Paper No. 670. 
Carbonizing Properties of Pocahontas No. 3-Bed Coal 
from Kimball, McDowell County, W.Va., and the Effect 
of Blending This Coal with Pittsburgh-Bed Coal. By 
J. D. Davis and others. Washington: Superintendent 
of Documents. [Price 10 cents.] 

Board of Trade. Design and the Designer in the Light 
Metal Trades. Report of a Committee Set up to Con- 
sider How to Give Practical Effect in the Light Metal 
and Allied Trades to the Recommendations in “ Design 
and the Designer in Industry.”” London: H.M. Sta- 
tionery Office. [Price 1s. net.] 

L.M.S.R. Locomotive Casualty Report System. Methods 
Used for Reporting, and Dealing with, Engine Failures. 
By HaRoLp Rupe@arD. London: “ Railway Gazette ” 
Offices, 33, Tothill-street, Westminster, S.W.1. [Price 
1s. net.] 

A Treatise on Applied Hydraulics. By Proressor 
HERBERT ADDISON. Third edition, revised and 
enlarged. London: Chapman and Hall, Limited, 





37-39, Essex-street, Strand, W.C.2. [Price 32s. net.) 





PERSONAL. 


THE Rt. HON WINSTON CHURCHILL, P.C., C.H., F.R,S,, 
Prime Minister, First Lord of the Treasury, and Minister 
of Defence, has been made an Honorary Fellow of the 
Royal Aeronautical Society, in recognition of his very 
great services to aviation. 


Arr CHIEF MARSHAL Sm WILFRID FREEMAN, G.C.B., 
D.S.O., M.C., is shortly retiring, at his own request, from 
the position of Chief Executive of the Ministry of Air- 
craft Production. His successor, as from March 25, wil] 
be Mr. E. N. PLOWDEN, now Director-General of Engine 
and Materials Production. Sm JOHN BUCHANan, 
Assistant Chief Executive, will be special adviser on 
production from the same date. Sm ARCHIBALD Fores 
is relinquishing his position as Controller of Repair, 
Equipment and Overseas Supplies, as from February 17. 


Mr. W. J. Terry, chairman and managing director of 


Messrs. London Electric Wire Company and Smiths, 
Limited, and managing director of the Liverpool Elec- 


‘trical Cable Company, Limited, has been re-elected chair- 


man of the Cable Makers Association for the third year 
in succession. 


The Minister of Fuel and Power has appointed Pro- 
FEssoR J. M. MACKINTOSH, M.D., F.R.C.P., D.P.H., a 
member of the Fuel and Power Advisory Council. Pro- 
fessor Mackintosh is Professor of Public Health at the 
University of London and Dean of the London Schoo! of 
Hygiene and Tropical Medicine. 


Mr. CHARLES M. Cock has been appointed deputy 
to Mr. A. Rawortu, Chief Electrical Engineer, Southern 
Railway. Mr. Cock is at present Divisional Transporta- 
tion (Operating) Superintendent in charge of the Bombay 
Division of the Great Indian Peninsula Railway. 


Mr. W. W. VINSEN, manager of the Coventry Works 
of The British Thomson-Houston Company, Limited, 
and Mr. E. S. Lrrrie, comptroller and head of the 
accounting department of the firm, have been elected 
directors of the company. Mr. Vinsen has been appointed 
assistant director of manufacture and will assist Mr. 
G. M. CaMPBELL, director of manufacture. 


The Admiralty announce that their Press Division is 
now reconstituted as the Department of Naval Informa- 
tion and that REAR-ADMIRAL R. K. Dickson, D.S.O., has 
been appointed Chief of Naval Information in succession 
to ADMIRAL Sm WILLIAM James, G.C.B., M.P. Caprain 
C. A. H. BRooxinG, C.B.E., R.N., lately Director of the 
Press Division, has been appointed Deputy Chief of 
Naval Information. 


British Insulated Cables, Limited, announce that 
Mr. N. K. Bunn, works manager, and Mr. J. L. HARVEY, 
production manager, are now appointed joint general 
works managers. Mr. W. J. CLEMENTS is appointed 
works manager, Prescot Works. 


Mr. E. E. BENWELL, Midland area manager and engi- 
neer, Specialloid Limited, has been appointed manager. 
replacement division, at the firm’s headquarters, Friern 
Park, London, N.12, as from February 1. Mr. J. Foster, 
now Western area manager and engineer, will succeed 
Mr. Benwell at the Birmingham office of the firm, at 
125, Hurst-street. Mr. J. H. Hapiey has joined the 
firm and will succeed Mr. Foster at the firm’s Bristol 
depot, at 52, Redcliffe-hill. 


Mr. W. T. Grirrirss, A.R.S.M., B.Sc., F.S.1., F.G.S., 
has retired from the appointment of Mineral Valuer 
(Wales) and Mineral Adviser (Western Division) in the 
Valuation Office of the Board of Inland Revenue. 


Mr. Percy WESTHEAD, of Cooper-street, Manchester, 
has been elected a director of Messrs. Jones Sewing 
Machines, Limited, Ashton-under-Lyne, to fill the 
vacancy caused by the death of Mr. WALTER LUNT in 
December. 


Mr. FrrzHERBERT WriGHT has relinquished his seat 
on the board of The Butterley Company, Limited. 





PrizE Essay COMPETITION FOR MARINE-ENGINEERING 
STUDENTs.—In view of the success of the essay com- 
petition or d for students last year, the Council of 
the Institution of Engineers and Shipbuilders in Scotland 
have decided to arrange another competition during 
the current session. The subject this year is the “ Design 
and Layout of Marine Engineering Machinery,” and the 
competition is open to students of the Institution, or any 
other persons between the ages of 18 and 25, who have 
had experience in an establishment building main or 
auxiliary machinery. The essay should not exceed 
5,000 words in length and, in making the award, the 
judges will give special weight to originality of thought. 
The value of the prize has been tentatively fixed at 10/., 
but may be varied at the discretion of the Council, who 
will award additional prizes if the ber and standard 
of the entries warrant this. The closing date for entries 
is March 17, and essays should be sent to the secretary of 
the Institution, 39, Elmbank Crescent, Glasgow, C.2., 














from whom further particulars may be obtained. 








\\ 


JAN. 26, 1945. 


ENGINEERING. 


69 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Coal.—Scotiland is in the grip of the worst coal 
famine ever experienced in war-time, and the weather 
has not proved so accommodating on this occasion as 
in most of the earlier war winters. There are thousands 
of homes suffering real hardship on account of the 
scarcity. The merchants have been officially praised 
for the commendable way in which they have struggled 
to make the best of a bad job. The underproduction at 
scottish collieries still goes on unchecked. An impartial 
inquiry in situ might do good. 

Scottish Shipbuilding.—The lull in the placing of new 
orders for ship plates is perhaps the surest guide to the 
position in Clydeside yards. Although, it is under- 
stood, permits for a certain number of ships have been 
issued, the high costs of construction and the uncertainty 
regarding the post-war position of shipping are causing 
owners to proceed with caution. At any rate, few new 
contracts have been placed. 





NOTES FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 

The Welsh Coal Trade.—The future of the South Wales 
coalfield will depend very largely upon the introduction 
of the appropriate machinery into the mines, according 
to Mr. William Jones, Controller of the Ministry of Fuel 
and Power for South Wales, who spoke at the annual 
meeting of the South Wales Institute of Engineers last 
week. He referred to the continuous decrease in man- 
power and said that in his opinion the output per man- 
shift in the coalfield had to be doubled to place the 
industry on a sound economic basis. Trading has been 
extremely difficult on the Welsh steam-coal market 
throughout the past week. The usual seasonal expansion 
in demand has now reached its peak and collieries gener- 
ally have been hard pressed to maintain deliveries to the 
highest-priority users. Ordinary industrial and domestic 
consumers have had to be content with what supplies 
of the lowest grades could be made available and with 
order books well filled ahead there seemed no prospect 
of any material improvement. A steady export trade 
has been carried on but practically all of this has been 
in respect of supplies, under Government instruction, 
intended for the Forces and other essential services in 
the liberated countries and to some of the key coaling 
depots. Some opencast coals were shipped to Portugal, 
but as a general rule neutral business was accepted only 
in respect of South African coals. All the large descrip- 
tions were well stemmed with forward business, while 
the sized and bituminous smalis were almost completely 
unobtainable. Firm conditions ruled for the best dry 
steams which were well engaged but some of the inferiors 
were available. The demand for cokes and patent fuel 
was brisk. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that the tin-plate industry continues to have a steady 
tone and that, last week, a moderate amount of business 
was transacted with home consumers for delivery during 
the current quarter. The export market remained 
quiet and only very limited quantities of material were 
disposed of. The steel-sheet industry continued to 
have a strong tone, but manufacturers were only able 
to accept orders of high priority. The scrap iron and 
steel market, although quiet, was showing signs of 
renewed activity. The prices of tin-plates, uncoated 
plates, galvanised steel sheets and other iron and steel 
products and non-ferrous metals were unaltered. 





WATER SUPPLY IN THE ARGENTINE.—The shortage 
of all kinds of fuel in the Argentine is making the 
maintenance of essential public services increasingly 
difficult, and appeals to the general public to avoid 
waste are to be supplemented by special teaching in 
schools where it is hoped to inculeate in the rising 
generation an appreciation of the value of these services 
and prevent the formation of careless and wasteful habits. 
According to Bolitin de Obras Sanitarias de la Nacién, 
Buenos Aires, the waste of potable water in the capital 
and elsewhere continues to be serious, and this is attri- 
buted to the persistence in adults of bad habits that it 
is now too late to eradicate. In 1943, the water con- 
sumed in Buenos Aires was approximately 373 million 
cubic metres, of which it is estimated that at least 20 per 
cent., or 74:4 million cubic metres, were expended 
unnecessarily. For raising the water from the river, 
operating the filtration system, pumping the water to 
the points of consumption, and passing it finally through 
the drainage system, the total energy expended was 
calculated to require the consumption of more than 
30,000 metric tons of fuel oil. Consequently, the 20 per 
cent. wastage of water was equivalent to the wasting of 
more than 6,000 metric tons of fuel oil. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Some further orders have been received 
to replace those which had been almost completed in the 
heavy branches of the steel and engineering trades, and 
prospects have improved to that extent. More steel is 
being marketed following the removal of the ban upon 
exports of tools and cutlery to numerous markets over- 
seas and the restored freedom to purchase stainless and 
carbon steels for branches of the lighter industries. It 
is now being realised that many more skilled men are 
needed in the lighter industries if advantage is to be 
taken of the easing of restrictions, and efforts are being 
made to secure the return of the men who have been 
drafted into other occupations. There are some quiet 
patches in industry, chiefly in the factories making hand 
tools. More Siemens acid steel is being produced now 
that the rebuilding of some units has been completed. 
The electric-melting furnaces benefit from the freedom 
to purchase stainless steels for the lighter industries. 

South Yorkshire Coal Trades.—Supplies of coal are 
acutely short. The position has not recovered from the 
effects of holidays and absenteeism, and as additional 
calls are being made on South Yorkshire coal for the war 
zones, it is unlikely that the position will improve in the 
near future. The loss of production of pit coal has been 
accompanied by the adverse effects of wintry weather 
at the opencast sites, but fortunately a good deal of 
outcrop coal has been available to supplement pit coal 
deliveries. Every available ton of coking coal has been 
sought, in order to increase the make of coke, which has 
been insufficient. to meet all industrial requirements and 
at the same time to satisfy the domestic market. The 
strength of the inland demand has made it impossible 
to entertain any export business, which has been confined 
to shipments under Government direction. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—The market is steadily firm, with 
good inquiries circulating and substantial sales to over- 
seas buyers could be made if the central authorities were 
disposed to allow iron and stee] producers to take advan- 
tage of the opportunities to put through export business. 
Pig-iron—with the exception of hematite qualities—is 
in ample supply and outputs of semi-finished steel are on 
a satisfactory scale. Producers of most descriptions of 
finished steel are keeping abreast of current requirements 
and are seeking orders for certain commodities to main- 
tain full employment of their plant. 

Foundry and Basic Iron.—Requisitions for builder’s 
castings have increased, to some extent, the demand for 
ordinary foundry-pig. Stocks are low and there is little 
prospect of a material expansion in the output of local 
brands. Under these conditions a further sharp demand 
for common foundry iron might create a rather awkward 
situation. There is no basic iron on the market, the 
whole of the production being retained for the needs of 
the makers’ own consuming departments. 

Hematite, Low-Phosphorus and Refined Iron.—The 
shortage of hematite is rather less acute than has been 
the case for some time, but consumers have still to be 
content with the allocations and are complaining of the 
quality of some deliveries. The severe rationing of 
authorised users is still unavoidable, but sellers are able 
to provide regular supplies for urgent needs. The 
outputs of low- and medi phosphorus grades are 
adequate for the increased requirements of the con- 
sumers: deliveries of refined iron are satisfactory. 


Manufactured Iron and Steel.—Sufficient semi-finished 
iron is readily obtainable for the moderate needs of the 
users and the easing of the demand for steel semies has 
enabled the makers to cope with the still heavy require- 
ments of the re-rollers. There is no shortage of special 
and alloy steels. Plate producers have good orders for 
their lighter material, but would welcome new orders 
for heavy plates. Sheet mills also, while extremely busy 
on the manufacture of light-gauge material, could give 
early attention to orders for the heavier gauges. Light 
sections are extensively sold, but orders for heavy joists 
would be acceptable. Railway and colliery equipment 
continue in strong demand. 

Scrap.—Scrap users show little interest in the inferior 
descriptions of material, but readily accept parcels of 
good heavy steel and cast-iron scrap. 








ENGINEERS’ PRECISION TOOLS.—A comprehensive 
range of engineers’ tools and instruments is described in 
a catalogue recently issued by Messrs. Robert Kelly and 
Sons, Limited, 55, Market-street, Manchester, 1. The 
catalogue, which deals mainly with precision instru- 
ments, such as optical and mechanical comparators, 
micrometers, calipers, and slip gauges, chucks, indexing 
attachments, dividing heads, etc., is obtainable from 
the address given above, on receipt of 3d. in stamps. 





NOTICES OF MEETINGS. 


It is requested that particulars for insertion in this 
column cali reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—Western 
Branch: Saturday, January 27, 2,30 p.m., Merchant 
Venturers’ Technical College, Unity-street, Bristol, 1. 
Annual Meeting. ‘“ Drawing Office Practice in Relation 
to Interchangeable Components,” by Mr. C. A. Gladman, 
presented by Mr. F. H. Rolt. South Wales Branch: 
Tuesday, January 30, 6 p.m., South Wales Institute of 
Engineers, Park-place, Cardiff. Seventeenth Thomas 
Lowe Gray Lecture: ‘“‘ Mechanical Engineering in the 
Shipyard,” by Mr. J. Foster Petree. North-Western 
Branch and Manufacture Group : Thursday, February 1, 
6.45 p.m., Engineers’ Club, Manchester. Film: “ Re- 
sistance Welding.” Scottish Branch: Thursday, Fet- 
ruary 1, 7.30 p.m., Royal Technical College, George- 
street, Glasgow. Joint Meeting with INsTITUTION OF 
ENGINEERS AND SHIPBUILDERS IN SCOTLAND. Thomas 
Lowe Gray Lecture, by Mr. J. Foster Petree. Also on 
Friday, February 2, 7.45 p.m., Robert Gordon’s Tech- 
nical College, Aberdeen. Also on Saturday, February 3, 
7.30 p.m., The Technical College, Dundee. Yorkshire 
Graduates’ Section: Saturday, February 3, 2.30 p.m.,; 
The Technical College, Huddersfield. Lecture: “ The 
Elements in Design of Clocks and Watches,” by Mr. P. G. 
Bradley. 

INSTITUTION OF CIVIL ENGINEERS.—North-Western 
Association: Saturday, January 27, 2.30 p.m., Engi- 
neers’ Club, Manchester. ‘‘ The Maintenance of Civil 
Engineering Plant,” by Mr. A. R. Aldren. 

INSTITUTE OF BRITISH FOUNDRYMEN.—East Midlands 
Branch: Saturday, January 27, 6 p.m., The Tech- 
nical College, Derby. ‘‘ Moulding Sands and Gases in 
Relation to Casting Defects,” by Mr. G. W. Nicholls. 
Lancashire Branch: Saturday, February 3, 3 p.m., 
Engineers’ Club, Manchester. “‘ The Immersion. Pyro- 
meter in the Cast Iron Foundry,” by Mr. R. C. Tucker. 

INSTITUTE OF ECONOMIC ENGINEERING.— Manchester 
Section: Sunday, January 28, 2.30 p.m., The Midland 
Hotel, Manchester. Inaugural Meeting. ‘“‘ Time as a 
Basis for Planning,” by Mr. A. H. Huckle. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Radio Group: Monday, January 29, 6 p.m., The 
James Watt Memorial Institute, Birmingham. Discus- 
sion on “ Television,” to be opened by Dr. D. C. Espley. 
Institution: Thursday, February 1, 5.30 p.m., Savoy- 
place, Victoria-embankment, W.C.2. Ordinary Meeting, 
jointly with THe InstTITUTE oF Puysics (Industrial 
Radiology Group). ‘‘ A Survey of X-Rays in Engineering 
and Industry,” by Mr. V. E. Pullin. 

INSTITUTION OF THE RUBBER INDUsTRY.—London 
Section: Monday, January 29, 6.30 p.m., Caxton Hall, 
Caxton-street, Westminster, S.W.1. ‘‘ New Methods of 
Moulding,” by Dr. S. Buchan. 


Roya Society or ArtTs.—Wednesday, January 31, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. “‘ National 
Building Regulations,” by Mr. G. Pierce Clingan. 

INSTITUTE OF WELDING.—Wednesday, January 31, 
6 p.m., The Institution of Civil Engineers, Great George- 
street, Westminster, S.W.1. Discussion on “‘ Welding 
in Higher Technical Education,” to be opened by Pro- 
fessor H. Wright Baker and Mr. H. Martin. 


NortH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section: Wednesday, Janu- 
ary 31, 6.45 p.m., The Mining Institute, Newcastle- 
upon-Tyne. Joint Meeting with THE INSTITUTION OF 
ELECTRICAL ENGINEERS (North-East Students’ Section). 
*“ A Steelworks in the U.S.S.R. During the First Five 
Years’ Plan,” by Mr. A. Laszlo. 


INSTITUTE OF FUEL.—Thursday, February 1, 2.30 
p.m., The Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, Westminster, S.W.1. * The 
Gasification of Bituminous Coal in Producers,” by Mr. 
P. M. K. Embling. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, Febru- 
ary 2, 6.30 p.m., 39, Victoria-street, Westminster, S.W.1. 
Informal Meeting. “The Wellpoint De-Watering 
System,” by Major R. G. Attwoed. North-W estern 
Section: Saturday, February 3, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. Annual General Meeting. 
“ Factory Management,” by Mr. F. Burgess. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Glasgow 
Graduates’ Branch: Friday, February 2, 7.30 p.m., The 
Institution of Engineers and Shipbuilders in Scotland, 
39, Elmbank-crescent, Glasgow, C.2. Lecture: “ The 
Effect of Accuracy on Engine Performance,” by Mr. 
W. P. Kirkwood. 





INDIAN CENTRAL TECHNICAL POWER BOARD.—The 
Standing Finance Committee of the Government of India 
has decided to establish a Central Technical Power 
Board to plan electrical power throughout the country 
in consultation with the Provincial and State Govern- 
ments. 
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A PLAN FOR THE COAL 
INDUSTRY. 


Ir fortunate timing could guarantee success, Mr. 
Robert Foot’s plan for the reorganisation of the 
British coal-mining industry would be as good as 
adopted. Its publication on January 23 was sound 
tactics, for January is notoriously a month in which 
fuel assumes even more than average importance ; 
but to have its appearance to coincide with.almost 
nation-wide weather of u 1 severity suggests 
that the stars in their courses are indeed fighting 
for the chairman of the Mining Association of Great 
Britain in his endeavour to select, for the debut of 
his plan, the moment when his intended reading 
public is at its most receptive. Some might hint, 
perhaps, that to discuss the subject at all in present 
circumstances savours of the academic; when 
supplies of coal are not to be had on any terms, a 
shiyering populace may not be disposed to sym- 
pathise overmuch with the alleged hard lot of the 
men who win it, who are reasonably well assured of 
their own domestic supplies whether the general pub- 
lic is warm or cold. This may be stigmatised as a 
short-sighted and even petulant state of mind, 
though it is no more so than the response of the 
miners themselves has been on occasion to complaints 
from the other side of the fence; but, be that as 
it may, the Clerk of the Weather has been a good 
publicity agent for Mr. Foot, whose plan has attrac- 
ted an amount of detailed study that it might not 
have done if the average temperature of these 
islands had been 20 deg. higher. 

The first impression conveyed by Mr. Foot’s 
plan, which is contained in what he describes as a 
‘report to the colliery owners,” is the immense 
trouble that he has taken to inform himself 
thoroughly, at first hand, of the conditions obtain- 
ing at the present time in an industry which, as 
the Samuel Commission pointed out in 1926, is as 
diverse as agriculture. It is operated by 746 
separately owned colliery undertakings, of which 
416 produce all but one half per cent. of the out- 
put ; but it is essentially an operative rather than 
a dizectly productive industry, as, since the passing 
of the Coal Act of 1938, individual owners of coal 
have ceased to exist as such, the whole of the coal 
being vested in the Coal Commission, a State organ- 








isation, so that nationalisation, the aim of the Mine- 
workers’ Federation, is half accomplished already. 


66 | ¥2* before the 1938 Act was passed: 


Mr. Foot, after visiting all the colliery districts, 
studying the voluminous literature of the subject, 
and discussing its problems with numerous repre- 
sentatives of both sides, official and otherwise, 
appears to be still in a state of some uncertainty 
regarding the prime causes of the present discon- 
tents and difficulties. He quotes one spokesman 
after another, one Commission after another, and 
records practically every objection, valid ‘or not, 
that has ever been urged against the manner in 
which the various interests have conducted their 
affairs; but he does not suéceed in penetrating 
to the root causes of the dissatisfaction deeply 
enough to identify any one or two as being primarily 
and principally responsible for the results which are 
80 plain to see. Nevertheless, he propounds 
suggested modifications to the structure of the 
industry, the success of which must depend on a 
unity of purpose that is certainly not in evidence at 
present. 

His proposals are listed as 20 “ principles,” the 
first of which is that “the industry should take a 
national conception of its responsibilities to the 
country ”’ and should regard itself ‘as one family, 
with branches in every coal-producing area.” 
Secondly, he declares, the coal should be mined in 
accordance with the best principles and practice, 
with due regard to the importance of maintaining 
adequate supplies at a proper price and of the 
proper quality, the conservation of coal resources 
for future generations, and the safety of the mining 
operations. Thirdly, the industry should have 
available, at all times, the best professional advice 
to ensure the most efficient and economical working. 
This third principle is somewhat elaborated in the 
fourth, which stresses more strongly the need for 
maximum efficiency; and in the fifth, which 
emphasises the need for “closer integration,” by 
voluntary agreement in the first place, and by com- 
pulsory amalgamations in special circumstances. 
Subsequent: principles relate to housing, the dis- 
semination of full information about the state of the 
industry among those engaged in it, the maintenance 
of conciliation machinery, the adoption of modern 
principles of labour administration and manage- 
ment, recruitment, research, finanee, etc. Of all 
these basic ideas it may be said that, essentially, 
they are admirable ; and it may be said, too, that 
no one has ever seriously contended that they are 
not. The trouble has always been to bridge the 
gap between the desirable and the practicable; a 
bridge that is doubly difficult to construct when, 
often for largely extraneous reasons, one party to 
the necessary preliminary state of agreement is 
determined that the bridge shall not be constructed. 

Mr. Foot’s initial proposal for achieving his 
multiple objective is the formation of a Central Coal 
Board “ for the proper observance and maintenance 
by the industry of these principles (and of any others 
that may be established from time to time as govern- 
ing principles for the operation of the industry) and 
for the purpose: of acting as Trustees. to Parliament 
and the country at large-for such observance and 
maintenance.”” Whether the “sanctions” which 
threaten ordinary trustees, would have any effective 
stimulating or other influence over a Central Coal 
Board, and what substitute could be found if they 
did not, are questions which naturally suggest 
themselves, though the answers are not obvious. 
It is proposed that the Board should consist of not 
more than 15 members, excluding the chairman 
(who alone would be a full-time official) ; that the 
members should be drawn entirely from within the 
industry and should be “ men of high standing and 
good reputation, actively and presently engaged in 
its work, who can be relied upon to approach their 
responsibilities in a statesmanlike way and to think 
nationally and not sectionally.” At least two of 
the members should be men who had entered the 
industry as boys and worked their way up. 





In each coal-mining district, Mr. Foot proposes, 
there should be a District Board, suitably consti- 
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tuted and equipped to initiate and carry out the 
policy of the Central Board—“ to act,” to quote the 
report, “‘as authoritative and essential outposts ” 
and, generally, “‘as vital connecting and operating 
links between the Central Board and the individual 
colliery .” The intention is that every 
colliery undertaking in the country, employing more 
than 30 persons underground—and including all com- 
posite undertakings, such as companies with both 
coal and iron interests—should enter into a binding 
agreement to accept the decisions of the Board, 
made in accordance with the prescribed constitution 
of that authority. This paragraph so clearly postu- 
lates the establishment of something permanent that 
it should be quoted, perhaps, rather more fully. The 
proposal is that each undertaking subscribing to the 
agreement “shall bind itself and its assignees and 
successors in title, irrevocably to accept as binding 
every decision made by the Board in accordance 
with its constitution, and faithfully to give effect 
to them in practice, and that it will accept as final 
a resolution of the Board that any decision is in fact 
in accordance with the established principles govern- 
ing the conduct of the industry.” 

There are certain comments to which the fore- 
going quotation must inevitably give rise. In the 
first place, it appears that the Board are to be the 
judges in their own cause if any question arises 
whether a particular decision is or is not in accord- 
ance with the constitution ; in effect, there is no 
court of appeal. The next paragraph in the report 
(para. 134) observes that it would be necessary 
also for the Coal Commission—the actual owners 
of the coal, on behalf of the State—to agree to insist 
upon a similar irrevocable covenant to be accepted 
by every colliery undertaking to which a lease is 
granted. In short, the colliery undertaking would 
be, so to speak, “‘ moored fore and aft” by two 
irrevocable agreements to accept decisions of which 
nothing may be envisaged, even by the Board, when 
the agreements are signed ; indeed, if any sort of 
permanence could be achieved, the decisions of a 
Board still unborn, since nominations for member- 
ship of the Board, it is proposed, should be for a 
period of five years only. This, surely, is asking 
rather a lot. of mere human beings, however lofty 
their ideals. 

There is the further point, of course, that, how- 
ever the colliery undertakings may bind themselves, 
their efforts to operate the scheme effectively will be 
brought to naught if the Mineworkers’ Federation, 
for their part, do not bind themselves equally 
irrevocably ; and it does not appear that the 
Mineworkers’ own executives have yet solved the 
problem of ensuring that their members in the 
various districts shall accept as binding the agree- 
ments and decisions reached by the Federation as a 
body. Unfortunately, as Mr. Foot points out, “ at 
every crisis in the affairs of the industry, the ultimate 
policy of the miners’ leaders for the nationalisation 
of the mines has been the over-riding influence.” 
He quotes from the memorandum submitted by the 
Federation to the Minister of Fuel and Power on 
October 7, 1943, the blunt declaration of their 
belief that “the responses required by the nation 
from the men cannot be forthcoming unless the 
workmen can be assured that the benefits of those 
responses do not accrue to the colliery companies” ; 
whereas it is a cardinal point of Mr. Foot’s scheme 
that a reasonable benefit, at least, shall accrue to 
the 150,000 shareholders. Still less hopeful for 
the success of the proposals is the avowed object of 
the more recently constituted National Union of 
Mineworkers “to join in with other organisations 
for the purposes of, and with a view to, the complete 
abolition of Capitalism.” So long as there is a 
powerful element within the industry pledged to 
put the colliery owners out of business, it is difficult 
to see how 100-per cent. collaboration can be 
achieved for the purpose of keeping them in business ; 
yet the success of the scheme obviously depends on 
that collaboration. The prime essential, therefore, 
would seem to be to convince the miners themselves 
that their own interests would be best served by 
their acceptance, as a start, of the considered opinion 
of the Samuel Commission that nationalisation 
threatens “grave economic dangers’’ and offers 
“no advantages which cannot be attained as readily 
or more readily, in other ways.” 





THE DESIGN OF 
ELECTRICAL DOMESTIC 
ACCESSORIES. 


In the recently-published Post-War Building 
Study-dealing with Zlectrical Installations,* it was 
recommended that small houses and flats should be 
wired for lighting, cooking, water heating, occasional 
electric fires, refrigeration, space heating, laundering, 
electric bells, telephones, radio and television. It 
was not suggested that all such premises would be 
likely to contain the whole of this equipment, but 
that provision should be made for it. This list of 
services represents a considerable range of electrical 
appliances, the proper design of which is just as 
important as the correct running of the service 
wiring. Consideration of the design of apparatus 
hardly comes within the sphere of the Building 
Study, but various recommendations were made 
bearing on the matter of which perhaps the most 
interesting was that a standard consumer’s supply 
control panel should be developed. This would take 
the form of a box of metal, or a plastic material, 34 in. 
high, 13} in. wide, and 7} in. deep, these dimen- 
sions being sufficient for the accommodation of the 
incoming-cable sealing box, the main and circuit: 
fuses, the main switch and disconnecting link, and 
the meter. This standard box could be built into a 
4}-in. wall and would eliminate the common 
undesirable arrangements in which the apparatus 
is assembled in an untidy fashion on the wall over 
a front door, or in a cupboard below the stairs. 

This suggestion is concerned with the installation 
of apparatus rather than its design, but in some 
cases the latter aspect of the matter is touched on, 
a definite example being furnished by the dis- 
cussion of the proposed new standard socket-outlet 
and pin. To a mechanical engineer, the design of 
minor pieces of electrical apparatus of this kind 
may appear to present few problems of interest or 
importance, but actually the scale on which they 
are applied may make their proper construction of 
greater significance than that of larger and more 
complicated pieces of apparatus employed in much 
smaller numbers. The failure, either electrical or 
mechanical, of a tumbler switch is not likely to be 
looked upon by the user concerned as a very serious 
matter. When, however, the failure of an indi- 
vidual switch is related to the millions in use the 
matter assumes importance. There are probably 
no statistics recording the performance of tumbler 
swivcues as a Class, although there may be for some 
makes, but it is probable that the inconvenience 
and expense involved in the total of tumbler-switch 
failures are far from negligible. 

The discussion about the proposed new standard 
socket-outlet and plug which is contained in the 
Building Study is concerned to a large extent with 
the question of the current-carrying capacity of the 
plug to be adopted, other electrical features, such 
as the protection of the live contacts and the size 
and position of the terminals, being dealt with. The 
only mechanical aspects of the design which are 
mentioned are that the plug should be flush-mounted 
to reduce liability to damage, that it should be easy 
to withdraw, that the resilient members of the 
combination should be incorporated in the socket 
outlet, and that the plug pins should not be slotted. 
The choice between round and flat pins is left an 
open question. The main features of the proposed 
design do not differ to any important extent from 
some present practice, and it is of interest that in 
a paper read before the Institution of Electrical 
Engineers on November 9, 1944, Mr. F. C. Fuke 
suggested that the whole development of plugs and 
sockets had been along unmechanical lines. In 
the paper, which was entitled “The Design and 
Installation of Electrical Acceczories for Domestic 
Purposes,” it was pointed out that originally all 
makers adopted slotted round pins in solid-type 
socket tubes. Plugs were at first mainly used for 
standard lamp circuits, but as they were gradually 
used for appliances of higher rating the defect 
of the slotted pin became evident ; the slot tended 
to remain closed after the pin had been in service 
for some time. An attempt was made to deal with 





* ENGINEERING, vol. 158, page 432 (1944). 








the matter, in B.S. 546, by deforming the end of the 
pin to form projections within the saw cut to prevent 
the pin from being compressed to less than its mini. 
mum permissible diameter. Later, in B.S. 372 and 
B.S. 546, the flexible element was incorporated in 
the socket so that solid pins could be used. Slotted 
pins could not, however, be dispensed with “as 
millions of solid-type socket tubes were in existence,” 

Mr. Fuke suggests that if the problem concerned 
had been dealt with from a mechanical point of 
view from the first these troubles and changes would 
have been avoided. The study of a prong of a 
round pin considered as a loaded cantilever will 
show that “ no slotted pin which has so far appeared 
on the market could ever perform as intended by 
its designer.”” To deal with the necessary conditions 
in a mechanical way, Mr. Fuke »proposes a pin 
formed of half-round bar bent much to the shape 
of an ordinary split-pin. With this arrangement 
“the stresses are properly distributed, and per. 
manent resilience of the contacting elements is 
assured because their deflection in service never 
stresses the metal to its elastic limit.” The eye 
of the pin is so supported that the resilient elements 
are slightly deflected from their natural position, 
resulting in pre-loading and effective contact pres- 
sure. Such a plug would eliminate the necessity 
for costly resilient-type socket tubes. All that 
would be n would be a block of metal with 
a hole in it, ‘‘ which need not be cut to fine limits.”’ 

Various other common electrical fittings are 
reviewed by Mr. Fuke from the same critical stand- 
point. Bayonet lampholders furnish an example. 
He considers that these should be of the insulated 
type and that metal lampholders should be pro- 
hibited for domestic service. Unfortunately, how- 
ever, B.S. 52, covering insulated lampholders is ‘a 
good example of failure to take full advantage of 
the facilities afforded by new materials and new 
methods of production.” Opportunity was not 
taken to modify a standard so that designers were 
restricted to dimensions which, “* while satisfactory 
when applied to metal parts are unsatisfactory for 
plastic moulded parts.” This again is a mechanical, 
not an electrical matter. The weak point of an 
insulated bayonet lampholder is the bayonet socket, 
which is thin from the point of view of the material 
from which it is made. There are certainly millions 
of such lampholders giving satisfactory service, but 
there are also very large numbers in which the 
bayonet socket is cracked or broken. In many 
makes, this socket is reinforced with an internal 
brass sleeve, but this complicates production and 
the peeling-off of portions of the insulation from the 
sleeve is not unknown. This matter is an example 
of the possible hampering effect of standardisation 
on progress, which is so frequently discussed. Mr. 
Fuke considers that the thickness of the sleeve 
should have been increased when the insulated lamp- 
holder was standardised. This would certainly 
have prevented shades for the old metal standard 
being used on the new holder, but in any case the 
shade carrier-ring is ‘‘not an easy device to fit,” 
and “in many instances it has been impossible to 
remove it after a period of service.” It iss 
that a more convenient shade-securing device might 
be introduced with advantage. 

The paper also contains a discussion on tumbler 
switches with the radical suggestion that they should 
be eliminated in favour of micro-break switches. 
The common link-type tumbler switch is criticised 
from the point of view of the fact that the speeds 
of break-and-make are within the control of the 
operator; the mechanism permits either a quick- 
break or a quick-make, but not both. This type 
of switch is, however, slightly lower in price than 
the underslung type and is less subject to mechanical 
and electrical troubles, especially in damp situations. 
The author’s proposed micro-break switch is not 
described in detail, but it is stated that in production 
the length of break is eagily and accurately adjusted 
by using a simple gauge, and that the length of 
break once fixed remains unaltered in service in 
spite of wear and tear. Butt-type contacts, with 
an automatic wiping action, are used. Some of the 
suggestions in the paper may prove to have a direct 
influence on practice, but the supersession of the 
tumbler switches now in use, by a micro-switch, 
seems hardly likcly. 
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NOTES. 


A Nationat Water Poricy. 


Tue Government’s proposals for a national water 
policy, a8 outlined in a White Paper (Cmd. 6515) 
published in April last, and discussed on page 311 
of our 157th volume (1944), did not go at all deeply 
into the technical considerations involved in imple- 
menting their scheme, and the Council of the Institu- 
tion of Civil Engineers therefore appointed a com- 
mittee to examine these questions more closely. 
Their findings include recommendations of some 
interest. They stress, in the first place, the need 
for an adequate organisation for the collection and 
collation of rainfall records, with sufficient staff to 
ensure that the gauges, even in remote situations, 
are inspected often enough not to introduce possible 
errors due to evaporation. It is recommended, 
also, that the publication of British Rainfall should 
be resumed as soon as possible after the war and the 
records of the war years should be published. The 
committee expressed the view that there should be 
greater uniformity in the estimates of general rain- 
fall over the various catchment areas and that these 
estimates should be made by a central body ; that 
the various special studies recommended should 
include the preparation of rainfall survey maps to 
a }-in. scale and certain amplifications of the 
published data ; and that the gauging of springs 
should form part of the work of the Inland Water 
Survey. On the subject of the protection of water 
resources, the committee consider that the most 
urgent need is to guard against undue reduction of 
underground water supplies by competitive pump- 
ing. They support generally the proposals in the 
White Paper, adding the suggestions that the owners 
of existing borings, as well as of new ones, should be 
required to limit the extraction to quantities suffici- 
ent for their reasonable requirements, and that the 
law relating to the control and treatment of indus- 
trial liquid wastes should be strengthened. Rural 
water supplies (which, it may be added, were the 
subject of a paper by Mr. S. R. Raffety, M.Inst.C.E., 
delivered at a meeting held in London on January 
23) also engaged the attention of the committee, 
whose conclusions on this head included the recom- 
mendation that full use should be made, after the 
war, of the water supplies provided for camps and 
other temporary establishments. In discussing 
obligations to provide compensation water, they 
suggest that, in some cases, it would be in the public 
interest to construct regulating reservoirs for the 
control of river flow, and that River Boards should 
be empowered to submit such schemes to Parlia- 
ment. Proposals for research include the recom- 
mendation that a research committee should be 
appointed to receive and consider suggestions for 
research, to decide what research should be under- 
taken, and to publish the necessary reports. Sug- 
gested subjects for research are the present practice 
in rendering water palatable, the means by which 
sludge and other by-products of water treatment 
may be made marketable ; the results of treatment 
as affecting the carrying capacity of pipes ; and the 
best means of eliminating or minimising the external 
deterioration of pipes, caused by sulphates and other 
salts in certain soils. 


GOVERNING Bopy For THE Gas INDUSTRY. 


An important step in the reorganisation of the 
gas industry is the formation of a new governing 
body by the merging of the Central Executive 
Board of the National Gas Council and the Exe- 
cutive Committee of the British Commercial Gas 
Association. Mr. A. E. Sylvester, F.C.A., managing 
director of the Gas Light and Coke Company, has 
been elected chairman. This is the initial stage in 
the reorganisation of the national bodies of the 
industry, which is thus provided with a single 
spokesman in all matters of national interest, policy 
and commercial development. An organising com- 
mittee has been appointed to deal with two means 
of promoting collaboration within the industry, 
namely, the selection and appointment of a Director 
at Gas Industry House, and the achievement of 
greater unity by the merging and augmenting of the 
staffs of the two associations. In order that the 





governing body shall have the complete strength 
of the industry behind it, the district committees of 
the National Gas Council and of the British Com- 
mercial Gas Association are considering the estab- 
lishment of joint committees on the same basis. 
Companies, municipal undertakings and holding 
companies are all concerned in this reorganisation 
of the direction of the industry. 


APPRENTICESHIP SCHEME OF Messrs. TANGYES, 
LiMITED. 


In common with other engineering firms who 
recognise the need to ensure a steady intake of young 
men, properly trained as craftsmen and junior execu- 
tives, Messrs. Tangyes, Limited, Cornwall Works, 
Smethwick, have instituted a scheme of apprentice- 
ship training designed to afford full opportunity to 
youths of ability to equip themselves for the highest 
positions which they are capable of attaining. The 
manufactures undertaken at the Cornwall Works, 
which include hydraulic plant, centrifugal and 
reciprocating pumps, Diesel, gas and steam engines, 
machine tools, lifting tackle and a variety of general 
engineering products, enable apprentices to obtain 
a good knowledge of engineering practice as a whole, 
with good prospects of specialising at a later stage. 
The apprenticeship scheme consists of three courses, 
designated A, B and C, the first being of an intro- 
ductory character, for boys of 14 to 15 who serve 
as probationers until they are 16, when they become 
eligible for transference to Group B. This group 
comprises youths of 16 to 21 years of age, who are 
required to attend, part-time, at the Smethwick 
Municipal College—no deduction being made from 
their wages, however—concurrently with the works 
training in their selected occupations. Group C is 
a technical course for apprentices of 18 to 21 who, 
during the previous two years, have shown them- 
selves capable of benefiting from the more advanced 
instruction needed to equip them for positions of 
responsibility. Their course, which is open also to 
boys from public, grammar or technical schools, who 
have remained at school to the age of 18 and have 
secured matriculation or the School Certificate, is 
designed to provide an all-round experience in the 
design, production and commercial departments. 
The Group C apprentice, of course, is also required 
to attend a local technical college. No premium is 
asked, in any case, and the apprentice is paid at the 
standard rates laid down by the Engineering 
Employers’ Federation, with the chance to earn an 
annual bonus for good progress and good conduct in 
the works and at college. Particulars of the scheme 
are contained in Publication No. 619, obtainable on 
application to the address given above. 


TRAINING FOR DEMOBILISED ENGINEERS. 


There are at the present time more than 2,500 
Graduates and Students of the Institution of 
Electrical Engineers in the Services, and doubtless 
similar figures might be quoted for the other major 
engineering institutions. In the report on Part- 
Time Further Education at Technical Colleges by the 
Post-War Planning Committee of the Institution of 
Electrical Engineers, referred to on page 52, ante, 
it is estimated that after the war the electrical 
industry will require an annual input of 2,800 engi- 
neers and technicians. As the figure for Graduates 
and Students in the Services cannot represent the 
whole of the men who will ultimately form part of 
the technical staff of the industry, it is probable 
that considerably more than a year’s supply of 
trained juniors is missing from the laboratories and 
shops. As the report expresses it, “‘ the industry has 
been seriously starved of professional engineers for 
the past five years.” Many men now on service 
have only partly completed their technical education 
and it is essential that arrangements should be made 
to enable them to complete their courses. The 
matter is somewhat complicated owing to the fact 
that the men concerned represent many different 
stages of education. The report divides them in 
seven groups, ranging from those with a pre-war 
university degree to those with no engineering 
education. Intermediate stages are represented by 
war-time degrees, covering 2} years’ work; war- 
time intermediate examination, corresponding to 
only one year’s work; Engineering Cadetship 
Diplomas; Higher National Certificates or Di- 





plomas in Electrical Engineering ; and uncompleted 
courses leading to Higher Certificates and Diplomas. 
It is suggested that the many men drafted to the 
Forces immediately on completion, or even in the 
middle, of their technical education and who in 
general will have had no contact with industry, 
should be given a refresher course, lasting two or 
three months. This might be arranged during the 
period of waiting for demobilisation and would act as 
a filter by which the men might be divided into their 
appropriate grades. Three types of course would 
probably be necessary, corresponding to the degree of 
pre-war education. Men returning to universities 
might be excused these refresher courses as the 
universities would probably prefer to make their 
own arrangements. It is considered that, apart 
from making special provision for re-entry, the 
universities should confine themselves to their 
normal degree courses, the length of which should 
not be cut down. All other courses should, as far 
as possible, be provided by technical colleges. Two 
main types would be required, the first consisting 
of part-time education for those undertaking prac- 
tical training who have not reached the educational 
standard of the professional engineers, and the 
second consisting of post-graduate and post-ad- 
vanced training for those who had completed their 
normal technical education. In addition to men 
who have taken engineering courses, it is suggested 
that there are a number of men in the Forces who 
have taken degrees in mathematics or physics, 
but who desire to enter the engineering profession. 
This class would require advanced courses at tech- 
nical colleges, or might be fitted into university 
programmes at appropriate stages. Finally, it is 
suggested that Educational Advisory Boards should 
be set up to furnish guidance to demobilised men. 
These would not be appointments boards and would 
not trench on the field of the Professional Engineers 
Appointments Bureau ; their concern would be to 
see that men restarted their interrupted education 
in the most appropriate way. 


Tue Stupy or SPANISH AND PORTUGUESE. 

The steady decline in British exports to Latin 
America between the two wars has been ascribed to 
many reasons, including the fact that Britain gave 
insufficient attention to the Spanish language with 
regard to representatives, correspondence, cata- 
logues, etc., whereas Germany and other competitive 
nations gave this matter special attention. It is 
therefore vital that this position should be remedied, 
particularly as Latin America is in great need of 
imported goods, and has large sterling balances in 
hand in London. Considerable interest, therefore, 
attaches to the first annual report of the Hispanic 
Council, recently issued. This Council was formed 
some months ago with the full approval of the 
Foreign Office, the Board of Trade, the Ministry of 
Education, the Ministry of Information, and the 
British Council. Spanish is spoken by 110,000,000 
people, over four-fifths of whom inhabit 18 countries 
of Latin America. In furtherance of the revival of 
British exports to Latin America, therefore, it is 
urgently necessary that an ample supply of young 
people, equipped with a sound knowledge of the 
Spanish language, and of the history and culture of 
Spain and Latin America, should be readily avail- 
able, both for Government posts and as representa- 
tives of British industry. The Hispanic Council are 
striving, accordingly, to make Spanish a principal, 
and not a secondary, language in more British schools 
and universities, and to this end, are endeavouring 
to increase the number of teachers of Spanish ; so 
that, when the call for that language comes from 
schools, as undoubtedly it will, it will not go un- 
answered for the lack of requisite men and women 
teachers. The Luso-Brazilian Council, under the 
same auspices, will endeavour to perform a similar 
service with regard to Portuguese, especially in 
relation to the vast trade opportunities in Brazil. 
The two Councils have been sponsored by a number 
of eminent British business concerns, including some 
leading transport and engineering undertakings. 
It is to be hoped that the good work that they have 
inaugurated will receive the support of all firms 
interested in trade with Latin America, who are 
invited to communicate with the secretary of the 
Councils at 7, Finsbury Circus, London, E.C.2. 
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LETTERS TO THE EDITOR. 


———— 


MOVING LOADS ON BEAMS FIXED 
AT BOTH ENDS. AND ON PROPPED 
CANTILEVERS. 

To THE Eprror or ENGINEERING. 

Sm,—In Mr. O’Donovan’s article, printed in your 
issue of December 22, 1944, on page 481, the formule 
can be brought to a form which lends itself better 
for numerical calculations. Instead of using x and 
(2 — 2) as abscissez of the point X, we can relate all 
calculations to a span of unit length by introducing 

¢ wo ¥, é’=1-é =1-7. 
With this notation we obtain for equation (1) 
M, =1é £3, My =1 2, ete. 
The main advantage of these symbols is a sim- 
plification of the arithmetic. All variables are 
figures smaller than unity and not lengths. For 
example, equation (6) becomes 
M, = 30 (2 €* — 3-2 £2 + 1-147 ¢ + 0-143), 
where 0 < §<1. 

It is very convenient to use the following simple 
functions, originally introduced by Miiller-Breslau : 

wp = §— = 2f — 3f7 + 

op = & — = 2§-3 2+ & 

ty = §—-S=/ — S= EL. 
These functions can be tabulated and generally 
used in equations of influence lines for continuous 
beams. | 

Example 1.—Influence line for the bending 
moment at a point P of a beam fixed at both ends. 
Denote the abscisse of P by z and z’, and put 

2 
f= 45% —Zeendf=—i2 452. The or- 
dinates are for 0< ¢ <j and > é’ > 0, respec- 
tively : 
y=7E—-fwh—fop yY =2f —f' wy —f wp. 

Ezample 2.—Influence line for the bending 
moment at a point P of a propped cantilever : 


- z , 
y =zé — 5 “p- 


By differentiating the functions w we obtain func- 
tions which give the slope of the tangents to the 
influence lines, and these are helpful when we draw 
the influence lines. By integrating them the result- 
ing functions can be used for calculating the areas 
of the influence lines between any two abscissz. 

Further details and tables of w functions, their 
differential quotients and integrals, may be found in 
Kleinlogel, Belastungsglieder, 4th edition, Berlin 
1931, Verlag W. Ernst and Sohn, and in an article 
by Kleinlogel, Hajnal-Kényi and Haselbach in 
Beton u. Eisen, 1935, Nos. 22, 23 and 24. . 
Yours faithfully, 

K. Hasnat-K6ny1. 


2 
y=2z f- 52 


22, The Park, 

Golders Hill, 
London, N.W.11. 
December 27, 1944. 





35-TON ELECTRIC COALING 
CRANE. 
To THE Eprror or ENGINEERING. 

Sm,—Referring to the description in your issue of 
December 29, page 506, of the two 35-ton electric coal- 
ing cranes built by our firm, I would like to point out 
that the function of lever g on the point of the main 
hook 6, Figs. 3, 4 and 5, does not appear to have 
been explained quite correctly. Its object is to ensure 
that the mechanism cannot fully lock until the wagon 
axle is actually in place. If the hooks locked in the 
gripping position while the wagon, through want of 
care, was not gripped, but bearing against the outside 
of lever h, then, on tipping, the wagon would, with- 
out doubt, ride over both hook h and hook 6, and 
be completely free. To prevent this, the face of 
lever g eclipses the neck of the main hook b when it 
is in the raised positon and the axle is not yet in 
place, so that the auxiliary pawl J cannot engage 
and lever h is not locked upwards. A badly placed 
wagon is now free to run forward depressing lever h 





as it does so. Lever h rises again after the axle 


passes over it. The axle now enters the main’ 


hook 6 and depresses the feeler g, whereupon the 
lever j is rocked and the auxiliary pawl | engages 
and both the axle-gripping levers are thereupon 
locked with the axle in place. 

We are informed by users of the cradles that no 
matter how carelessly the wagons are placed prior 
to lifting, it has been found impossible to foul hook 
any one of them. We trust this explanation will be 
of interest. 

Yours faithfully, 
GrorGE RussELL aND COMPANY, 
Luowirep, 
H. H. Russe11, 
Director. 


Alpha Works, 
Motherwell. 
January 16, 1945. 





OBITUARY. 


DR. G. D. BENGOUGH, F.R.S. 

WE record, with regret, the death of Dr. Guy 
Dunstan Bengough, which occurred on January 20 
at the East Sussex Hospital, St. Leonards-on-Sea. 
Dr. Bengough, who was a well-known authority on 
the corrosion of metals, was the son of the late 
Major E. B. Bengough and was born at Chislehurst, 
Kent, in 1876. He was educated at Malvern College 
and at Selwyn College, Cambridge, where he took 
the B.A. degree in 1898 and the M.A. degree in 1901. 
He studied for two years at the Royal School of 
Mines, South Kensington, and subsequently spent 
several months in the late Sir William Roberts- 
Austen’s research laboratory at the Royal Mint. 
He then started the Department of Metallurgy at 
the Sir John Cass Technical Institute, Aldgate, 
where he remained for two years, resigning his 
position to become metallurgist and assayer of gold 
and tin ores to a tin syndicate in Burma. On 
returning to this country he was appointed 
assistant lecturer in metallurgy at the University 
of Birmingham and in 1907 became lecturer in 
metallurgy at the University of Liverpool. Ben- 
gough’s first researches were carried out at Liverpool 
and consisted of metallographic investigations on 
the annealing of metals and on the tensile properties 
of metals and alloys at high temperatures. In 
some of this work he was associated with Dr. O. F. 
Hudson and Dr. (subsequently Professor) D. Hanson. 

In 1911, Bengough published the first of a series 
of reports to the Corrosion Research Committee. of 
the Institute of Metals. This series dealt largely 
with the corrosion of condenser tubes, but was also 
concerned with the general problem of corrosion 
about which little was known when the Corrosion 
Research Committee was set up in 1910. A second 
report, written in collaboration with Mr. R. M. 
Jones, was published in 1913, in which year Ben- 
gough received the degree of D.Sc., of Liverpool 
University. In September, 1914, Dr. Bengough was 
Gazetted to the Royal Garrison Artillery, T.F., and 
during 1915-16 was Captain and Adjutant to the 
Commandant, Royal Artillery, Mersey Defences. 
In 1916, Dr. Bengough was seconded for research 
work at the request of the Admiralty, and, in 1919, 
presented a fourth report to the Corrosion Com- 
mittee in collaboration with Dr. O. F. Hudson. 
Meanwhile, a third report had been published by 
Messrs. W. E. Gibbs and R. H. Smith in March, 1916. 
On returning to civil life, Dr. Bengough was appointed 
chief investigator to the Corrosion Committee and 
continued in this capacity until 1924, when following 
a fifth report (1920) and a sixth (1922) a seventh 
report was published in collaboration with Mr. R. 
May. It may be stated; in passing, that the research 
was continued by Mr. May and was transferred to 
the British Non-Ferrous Metals Research Associa- 
tion on Jan 1, 1930. On leaving the service of 
the Institute of Metals in 1924, Dr. Bengough took 
up an appointment under the Department of 
Scientific and Industrial Research, and, two years 
later, published, in conjunction with Mr. J. M. 
Stuart, an account of the now well-known anodic- 
oxidation process for the protection of aluminium 
and certain light alloys against corrosion. Patents 
for this process had already been granted to the two 
authors and the rights assigned to H.M. Treasury. 


In 1927, Dr. Bengough was appointed Principal 
Scientific Officer at the Department’s Chemical 
Research Laboratory, Teddington, and was placed 
in charge of the Corrosion Research Section, in which 
he was responsible for the investigation of a wide 
range of corrosion problems. In collaboration 
with Messrs. J. M. Stuart and A. R. Lee, Dr. Ben- 
gough presented a series of papers to the Royal 
Society on the theory of corrosion in the light of 
quantitative measurements. For his work in this 
field he received a Beilby Memorial Award of 250I. 
in 1930 and was elected a Fellow of the Royal 
Society in 1938. He retired shortly before the out- 
break of the present war and was appointed con- 
sultant to the Chemical Research Laboratory. Dr. 
Bengough was an original member of the Institute 
of Metals and joined the Iron and Steel Institute in 
1908. He was also for many years a Fellow of the 
Chemical Society. 


MR. K. W. HEDGES. 

THE oldest member of the Institution of Civil 
Engineers, Mr. Killingworth William Hedges, died 
at the ripe age of 94 at his home in Cranley-place, 
South Kensington, on January 20. A consulting 
engineer, who was a pioneer in the installation of 
electric lighting and other plant, Mr. Hedges was 
the son of the late Mr. W. Killingworth Hedges, 
and was born on December 23, 1850. He was 
educated privately, and, in 1867, entered upon a 
pupilage of five years with Messrs. Easton and 
Anderson. Among other large works he was en- 
gaged on the erection of pumping machinery for the 
North Holland Sea Canal, and, in 1872, went to the 
United States to carry out work connected with 
the construction of the Denver and Rio Grande 
Railway, Colorado. On returning to this country 
in 1873, Mr. Hedges scarted a consulting practice on 
his own account and after carrying out several 
small works, including the building of a wharf and the 
erection of a flour mill, he again visited the United 
States, in 1874, to make himself acquainted with the 
systems of hydraulic mining in use there. Return- 
ing to England at the end of the year he resumed 
his consulting practice in London, and specialised 
in the design and erection of hydraulic plant and 
machinery. 

In 1878, Mr. Hedges designed the central bakery 
of the Aérated Bread Company, Limited, at Camden 
Town, and at this period of his career became 
interested in the application of electricity to lighting. 
He carried out experiments at the Liverpool Dock 
of the Mersey Docks and Harbour Board and super- 
intended the installation of Gramme dynamos there. 
He subsequently acted as consulting electrical 
engineer to the Orient Steamship Company and the 
Inman Steamship Company and played a leading 
part in the establishment, in 1901, of the Lightning 
Research Committee of the Royal Institute of 
British Architects and the Surveyors’ Institution, 
serving as honorary secretary. Jointly with Sir 
Oliver Lodge, F.R.S., he edited the Committee’s 
report, published in 1905. As electrical consultant 
to St. Paul’s Cathedral and Westminster Abbey, he 
designed the systems of lightning conductors in- 
stalled and was also responsible for the tubular 
earths used, which were subsequently adopted by 
the Admiralty for airship sheds. Mr. Hedges was 
for many years a director of the Lambeth Water- 
works Jompany until this was acquired by the 
Metropolitan Water Board in 1904. He continued 
in practice in Westminster for a number of years, 
but gave up his office there some 25 or 30 years ago, 
although he afterwards carried on some consulting 
work from his address in Cranley-place. Mr. 
Hedges was elected an associate member of the 
Institution of Civil Engineers in 1876 and was 
transferred to the class of member in 1884. In his 
early twenties he was awarded Miller Prizes for his 
papers on pumping machinery for the North Holland 
Sea Canal and on the Denver and Rio Grande Rail- 
way, and, in 1887, received a Telford Premium for 
his paper on central station lighting. In the 
eighties of last century he published several books 
on electric lighting, and, in 1905, a treatise on 
lightning conductors. Mr. Hedges was for many 
years a member of the Institution of Electrical 
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TIT.—AtIRoraFr. 


THE publication during 1944 of the official sta- 
tistics of war-time munitions output has filled some 
of the gaps in the record of aircraft and aero- 
engine production during the past five years. In 
June, Sir Stafford Cripps, Minister of Aircraft 
Production, stated that deliveries of aircraft from 
factories had been as follows: 1,830 units in 1936, 
2,218 in 1937, 2,827 in 1938, 7,940 in 1939, 15,049 
in 1940, 20,094 in 1941, 23,672 in 1942 and 26,263 
in 1943. Deliveries during the year ended March, 
1944, totalled 27,273. The weight of airframe con- 
struction in the same period was nearly 200 million 


herewith, give combined British and United States 
output and also the United States output separately, 
so that British production could be obtained by 
difference. It will be appreciated that the dis- 
crepancies between the figures in the last column 


TABLE I.—Anjglo-American Aircraft Production, 1940 to 














1943. 
! 

Year. Combined. | United States.* British. 
1940 .. 23,000 6,086 16,914 
1941 .. 42,500 19,290 23,210 
1942 .. 75,000 47,873 27,127 
1943 .. 114,000 85,946 28,054 

Totals | 95,305 


254,500 | 159,195 | 








* United States production in 1944 was scheduled as over 
100,000 aircraft, including non-combat types. 





output.* Japanese total output was estimated at 
between 1,000 and 1,400 aircraft per month. Taking 
the monthly production in the United Kingdom at 
the beginning of 1944 as 2,350, British output per 
month exceeded German by 130 per cent. and 
Japanese by 196 per cent. 

More detailed figures were published in November 
(Statistics Relating to the War Effort of the United 
Kingdom, Cmd. 6564) giving a clearer picture of 
developments during the war in terms of aircraft 
types. The most striking development has been 
the change to larger and more powerful aircraft, 
necessitating greater expansion in the output of 
aero-engines and other components than in that 
of airframes. The average structure-weight of 
aircraft in 1943 had practically doubled since the 
beginning of the war, while the average bomb load 
































































































































TABLE II. UNITED KINGDOM DELIVERIES OF AIRCRAFT, SEPTEMBER, 1939, TO JUNE, 1944. 
oul 1940 1941 1942 1943 1944 PRI aang 
mber- b ° . 43. p tember, 1939, 
December. January-June. to June, 1944. 
* ey Per cent. Per cent. Per cent. Per cent. Per cent. Per cent. Per cent . 
Number. of Number. of Number. ° Number. of Number. of Number. of Number. oO! 
Total. Total. Total. Total. Total. Total. Total. 
- , 
a 2 Bombers :— | 
. = 41 0-3 498 2-5 | 1,976 | 8-3 4,614 17-6 2,889 19-8 10,018 9-8 
Per month 3 41 | 165 384 481 
Medium and Light | 
Bombers :— | 
Total .. ts ee 1,072 36-6 | 3,679 24-4 4,170 20-8 | 4,277 18-1 3,113 11-8 1,391 9-5 || 17,702 17-2 
Permonth.. = 268 | 306 348 356 249 | 232 
Pile | 
Fighters :— | 
Total .. 447 15-3 4,283 28-5 7,063 35-2 9,850 41-6 10,727 40-9 } 5,655 38-7 38,025 37-1 
Per month 112 | 357 | 588 821 894 942 | 
| 
Naval :— | | 
Total . is 165 56 476 3-2 1,232 6-1 1,082 4-6 1,720 6-5 1,533 10-5 | 6,208 6-1 
Per month 41 40 103 90 143 255 
; | 
Trainers :— j | 
Total 772 26-4 5,125 34-0 6,614 32-9 5,940 25-1 4,825 18-4 2,070 14-2 || 25,346 24-7 
Per month 193 | 427 551 493 402 345 
| 
General Reconnaissance, 
Transport, Air-Sea 
Rescue and Other : 
Total . is . 468 | 16-0 1,445 9-6 516 2-6 546 2-3 1,264 4-8 1,071 7°3 5,310 5-2 
Per month 117 | 2 43 45 105 179 
Total New Aircraft - | 2,924 99-9 15,049 99-9 20,093 100-1 23,671 100 26,263 1000 14,609 102,609 100-1 
Monthly average 731 1,253 1,674 1,972 2,187 2,434 
! 
TABLE LII.—SrrucrurRE WEIGHT OF AIRCRAFT, DELIVERIES OF AERO-ENGINES, AND REPAIRS, TABLE IV.—United King Production and Imports of 
SEPTEMBER, 1939, TO JUNE, 1944. Aluminium. (1,000 Tons.) 
| | 
| 1939. 1944. Total. 1935- 
—— | Sept -Dec 1940. 1941. 1942. 1943. Jan.-June Sept., 1939, — 1938 1939. | 1940. | 1941. | 1942. | 1943. 
| yy. f P “ito June, 1944. Average. 
Structure weight of new aircraft delivered | United Kingdom 
(1,000 Ib.) 11,260 | 58,840 87,260 133,360 185,230 111,750 587,700 production 18 25 19 23 47 56 
Structure weight per new aircraft delivered | Imports .. 29 58 66 138 136 | 212 
(Ib.) 3,845 3,910 4,340 5,635 7,050 7,640 5,730 
Aircraft repaired - ist —- 4,196* 12,131 16,636 17,932 9,204 60,099T 47 83 85 161 183 268 
Ratio of aircraft repaired to new aircraft 
ch hy wham 1,532 407s | 36,551 | 53,016 | 57,085 | si,es8 | 208,701 
Aero-engines delivered{ 4,532 24,07 36, A 7; , : i i, i i 
astes kease- power of ave engines dinanik’ (neglecting the bomb-carrying capacity of fighter 
(million h.p.) . me 2-90 17-40 31-42 59-45 72-80 41-92 225-89 aircraft) increased over the same period from 
Aero-engines repaired i _ 6,726* 20,177 27,567 35,832 22,703 113,005f 9 x . . 
Satie Of cuuiaes tamed 06 gow cag , 1-2 tons to 4 0 tons per bomber. Yearly deliveries 
delivered (per cent.) — 28 55 51 62 72 54 of aircraft in six categories, together with the 
average monthly output and the percentage of total 














* July to December only. 


Ib., or just under 90,000 tons, which was over 50 
times as great as in 1936 and nearly four times as 
great as in 1940. The growth in numbers produced, 
he said, had been accompanied by a substantial 
increase in average weight : for example, the bomb- 
load capacity at 1,000 miles range of all bomber 
aircraft produced during the year ended March, 
1944, was nearly 35,000 tons, compared with just 
over 4,500 tons in 1940. In the same period, about 
60,000 aero-engines were delivered from factories, 
their total horse-power being 5} times as great as 
that of engines produced in the first twelve months 
ofthe war. The work involved in repairing damaged 
aircraft was also very substantial and in the year 
ended March, 1944, 18,000 machines underwent 
major repairs ; in addition, the output of spare parts 
of all kinds was equivalent to between 50 and 60 air- 
craft for every 100 complete aircraft built. 

A report previously published by the Aircraft 
Production Board of the United States War Pro- 
duction Board on Anglo-American aircraft output 
gave some information about the first four complete 
years of the war. The figures, shown in Table I, 


t July, 1940, to June, 1944. 


t Excluding jet-propulsion engines. 


and those given by Sir Stafford Cripps are due to the 
use of a different basis of calculation. 

For purposes of comparison, it is interesting to 
note that the numerical output of American aircraft 
increased by 3,400 per cent., and the structural 
weight by 6,800 per cent., between January, 1940, 
and 1944; that is, the average weight of each unit 
produced had doubled. The output of American 
aero-engines increased from 6 million horse-power 
in December, 1941, to 39-2 millions in March, 1944. 
Airframe weight in the same period expanded from 
12 million lb. to 101-4 million lb. The average 
horse-power per engine was 850 in January, 1941, 
and reached 1,300 in March, 1944. It was stated 
by the Aircraft Production Board in October, 1944, 
that the average weight per airframe, which at the 
time of Dunkirk was 3,020 lb., had risen by Septem- 
ber, 1944, to 10,300 lb. and was expected to reach 
10,500 Ib. by the end of the year. The report 
estimated, incidentally, that United States output 
was four times that of Germany, which, per month, 
including all types of aircraft, was estimated at 
1,800, or about 75 per cent. of the 1942 (peak) 








production represented by each type, are shown in 
Table II, on this page. Further relevant statistics 
—structure weight, deliveries of aero-engines, and 
engine horse-power—are given in Table III, which 
also shows the number of aircraft and aero-engines 
which have undergone repairs in the United King- 
dom. Very considerable repair work has been 
carried out: for instance, for every three aircraft 
newly produced in 1943, two others received major 
repairs. 

Reference was made in the first article of this 
series to United Kingdom production and imports 
of some of the raw materials, notably aluminium 
and magnesium, used in the aircraft industry. The 
total of home produced and imported aluminium is 
given in Table IV, above, which shows a sharp 
rise in 1941 and again in 1943. Part of the United 
Kingdom production of aircraft and parts has been 
used for meeting the requirements of the Allies. 
Deliveries of aircraft to the United States Forces 
under Mutual Aid Agreements in the year ended 





* It was estimated that German fighter production had 
been reduced by more than 40 per cent. as the result of 
the bombing of German aircraft factories. 
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June 30, 1944, totalled over 2,100, of which 500 were 
gliders. Other supplies included an additional 
570 aircraft engines; 137,000 jettison fuel tanks, 
to increase the range of fighter aircraft; 50,000 
pieces of armour plate for aircraft; 29,000 aero 
tyres; and 22,000 aero tubes. The value of air- 
craft transferred to the United States under Mutual 
Aid in the same period was 10,765,0001., and of 
aeronautical equipment, 8,031,000/._ The corres- 
ponding figure for aircraft supplied to the U.S.S.R. 
was 51,594,0001. ; to Greece, 1,591,0001. ; to Czecho- 
slovakia, 2,288,000/.; and to Turkey, 1,717,000I. 

In June, the Soviet Government published a list 
of armaments and other material received from the 
United States, Great Britain and Canada from the 
beginning of the Russo-German war up to April 30, 
1944. This gives the number of aircraft received 
from Great Britain as 5,826, of which 2,442 were 
dispatched from the United States. These were 
presumably aircraft purchased by the British 
Government in the United States. The money 
value of British deliveries was not specified. Nearly 
one-third of the tonnage of British supplies was de- 
livered as “ military aid without payment.” 

Apart from transfers under Mutual Aid Agree- 
ments, which, of course, do not always involve 
export, certain exports of aircraft. and parts have 
taken place, as revealed in the Board of Trade’s 
Accounts Relating to the Export Trade of the United 
Kingdom, published in two parts towards the end 
of 1944. Exports, by value, of “ Aeroplanes, air- 
ships and balloons and parts thereof (except mag- 
netos)”” are shown in Table V. As explained 


TABLE V.—United Kingdom Exports of Aircraft, 1938- 








1943. 

Calendar Year. , £ 
1938 win se ea 5,407,546 
1939 pas oe a 5,745,106 
1940 + a oa 9,962,796 
1941 on oe os 2,458,432 
1942 “n aa ia 1,675,057 
1943 Pwd «a “~ 1,676,665 





m the first article of this series, tho figures for 
1939, 1940 and 1941 are not strictly comparable 
with those for 1938, 1942 and 1943, since the 
former include exports by Government depart- 
ments. This lack of comparability is considerable 
in relation to 1941, when heavy shipments were 
made to Russia. 

The total number of men and women employed 
in the British aircraft industry, including airframe, 
aero-engine and airscrew manufacturers and sub- 
contractors, has been estimated at rather under 
2,000,000, the number of separate companies con- 
cerned being over 15,000. The number employed 
on orders for the Ministry of Aircraft Production 
was, in January, 1944, 1,821,000, and, in July, 1944, 
1,731,000, the increase in numbers employed since 
1941 being much less than that in the structural 
weight of aircraft produced. It is evident that the 
rise in output was achieved as a result of improved 
all-round efficiency in aircraft engineering works, 
and greater economy in the use of labour. The 
number of man hours occupied in the manufacture 
of a Lancaster bomber was reduced by 38-2 per 
cent. in the twelve months to March, 1944, and in 
the manufacture of a Spitfire by 27-5 per cent. 
between 1939 and 1943. While it is not likely that 
the industry could expand much more in terms of 
personnel, this trend indicates that still further 
expansion in output might be possible through 
improvements in the organisation and skill of avail- 
able labour, and in the equipment employed. In 
this connection, it is interesting to note the increas- 
ing application of motion study, sponsored by the 
Production Efficiency Board of the Ministry of 
Aircraft Production. 

On the other hand, the problem of redundant 
labour has been encountered already in some 
sections of the aircraft industry, not so much 
through curtailment of total production as through 
changes in the production programme. Mr. G. 
Tomlinson, M.P., Joint Parliamentary Secretary to 
the Ministry ‘of Labour, stated in the House of 
Commons in November, 1944, that about 1,800 
workers would become available within the next 
two months from the main factory of one aircraft 





group (whose discharged employees had made a 
demonstration outside the Houses of Parliament) ; 
that many more would be available at a later date, 
but that no difficulty was anticipated in absorbing 
them in the London area. This case and others in 
the Midlands led to the official statement on the 
part of the Minister of Labour, referred to in the 
previous article in this series, that spells of unem- 
ployment would be of short duration only, since 
there was still an overall shortage of labour in the 
country. Considerable changes may be expected 
in the next twelve months ; for instance, an aircraft 
factory in the north-west of England, employing 
6,000 to 8,000 men and women, has been scheduled 
to close down in July, 1945. 

It seems inevitable that the problems of realloca- 
tion of manpower, which will arise in virtually all 
industries at the end of the war with Germany, will 
be particularly severe in the aircraft industry, even 
though the output of both military and civil aircraft 
may be expected to be considerably above the pre- 
war level. Sir Stafford Cripps said, in June, 1944, 
that the manpower employed by the aircraft indus- 
try and its subsidiary industries had increased about 
twenty times as compared with the position on the 
outbreak of war. It will be recalled that, twelve 
months earlier, he said that the industry might expect 
to maintain about one-tenth of its war-time capacity 
after the war. This estimate is regarded as low in 
some quarters; Professor M. Postan, for instance, 
in an address to the Institution of Production 
Engineers on May 12, suggested that as much as 
one-quarter of the industry’s capacity might be 
needed after the war. In the course of a Parlia- 
mentary debate on the Air Estimates in February, 
Captain Balfour, M.P., Under-Secretary of State for 
Air, said that there was no question of dissipating 
in the future the air strength which had been 
amassed during the war, as a great air force would 
be needed for a long time to “ police Europe, main- 
tain lines of communication, for transport work, and 
for the final battle against Japan.” The opinion of 
Mr. H. E. Wimperis, Director of Scientific Research 
at the Air Ministry from 1925 to 1937, coincides with 
that of Sir Stafford Cripps. In an address to the 
Institution of Mechanical Engineers in November,* 
he predicted that the aircraft industry must be 
prepared for a 90-per cent reduction after the war 
in the output of aircraft of all kinds. He pointed 
out that, before the war, only 2,000 civil aircraft 
were required for the whole world ; and, even grant- 
ing a five-fold expansion after the war, the figure 
would be only 10,000, which, allowing a working 
life of five years for each aircraft, would require an 
annual replacement of 2,000. Besides air liners for 
civil aviation, military aircraft would be needed for 
essential police duties, and smaller machines for 
private use, but, in his view, no more than a total 
of 4,000 air liners a year, spread over all producing 
countries, would be needed. He suggested, more- 
over, that the United States, owing to favourable 
geographical and industrial position, might well 
attain a leading place in civil aviation. A proposal 
by the Australian Government to make extensive 
purchases of American aircraft to operate in the 
Dominion after the war was deplored by Sir Ernest 
Fisk, chairman of Amalgamated Wireless (Australia), 
who suggested that the orders should be deferred for 
a year to give British aircraft manufacturers a chance 
to meet Australian requirements. He pointed out 
that British manufacturers would need the support 
of all British airline operators to provide them with 
a market, and felt that the Americans, on their side, 
would regard unfavourably any proposal that 
American airlines should purchase foreign aircraft. 

In October, a United States mission of technical 
experts visited London at the request of the Ministry 
of Aircraft Production and the Society of British 
Aircraft Constructors to study developments in 
connection with standardisation of aircraft com- 
ponents in the British aircraft industry. Since the 
visit of a British mission to the United States in 
1943, regular monthly exchanges of reports on 
standardisation of parts have taken place. In 
Britain, more than 3,500 aircraft parts had been 
standardised by the end of 1944. 


(To be continued.) 





* See ENGINEERING, vol. 158, page 504 (1944). 








INVOLUTE-CONTOURED SPLINES. 

A RECENT development in the manufacture of 
splined shafts, due to Messrs. Universal Products Cor. 
poration, Detroit, Michigan, U.S.A., is of interest, 
This development consists in forming the splines of 


‘a shaft with their flanks of involute contour instead 


of straight, the claim being made for this method that 
there is no measurable backlash between the driving 
and driven parts. The parts concerned are the pro- 
peller-shaft units of certain automobile-type vehicles 
which are produced in quantity. The splines are 
finished by: means of the crossed-axis gear-shaving 
process in the case of the shaft, the corresponding 
splines on the socket, or female, part being finished 
by the use of high-precision broaches. According to 
the Universal Products Corporation, the savings made 
on the hobbing operation on the shaft alone offsets 
the expense of the shaving operation, while a very high 
degree of accuracy is obtained even when the pro. 
duction rate is as high as 70 to 80 shafts per hour. 

The crossed-axis gear shaving process referred to 
above has been fully described in ENGINEERING, in 
illustrated articles published in the issues for August 16, 
1935, page 163, and December 15, 1939, page 675, but 
it may be of service to outline briefly the principles 
therein described ; the machines employed are manu- 
factured by Messrs. Michigan Tool Company, Detroit, 
Michigan, U.S.A., who are represented in Great Britain 
by Messrs. Gaston E. Marbaix, Limited, Humglas 
House, 22, Carlisle-place, London, 8.W.1. The Michi- 
gan toothed-gear shaving machine consists of a work 
head, capable of vertical movement, and carrying at 
its lower end a slide having a transverse movement. 
A pair of centres is mounted on the underface of the 
slide, between which centres the work is supported. 
The gear, or other part to be finished, meshes with a 
rack having serrated cutting teeth, this rack being 
carried on a slide which is reciprocated horizontally. 
It is important to realise that the axis of the gear 
being finished does not lie at right angles, in plan, to 
the axis of the rack slide, but is set at a slight angle 
when spur gears are to be cut. In consequence, the 
cutting teeth of the rack, as this is reciprocated under 
the ‘ rolling” work, have a small relative transverse 
displacement to the teeth being finished, this movement 
providing the finishing shaving cut. The transverse 
reciprocating movement of the work slide is for the 
purpose of ensuring even wear on the rack teeth and 
the vertical movement of the work head provides the 
cutting feed; by traversing the gear to be finished 
downwards, its teeth enter more deeply into the inter- 
spaces of the rack cutting teeth. 

Since the splines concerned may be likened to spur 
gears, the standard machine previously described is 
suitable for finishing them with an involute contour. 
The shafts are mounted between live centres on the 
work-head slide and are approximately 2 in. in diameter 
and 3 in. long, but three standard sizes are employed, 
the number of splines or teeth ranging, according to 
size, from 26 to 38. The rack itself has approxi- 
mately 100 teeth and is of such a length as to give 
from 3 revolutions to 4 revolutions of the work for 
each stroke it makes. In practice, about 12 to 16 
strokes of the rack are required to finish the part. 
The rack differs from conventional gear-shaving racks 
mainly in the larger number of blades required for 
the fine pitch. It will be appreciated, of course, that 
the gear-shaving machine does not cut the teeth from 
the solid, but only finishes them, the actual cutting 
being effected by hobbing on Cleveland single-spindle 
and 8-spindle rotary machines. The shaving machines, 
of which there are two, handle the output from four or 
more single-spindle hobbing machines. The parts are 
checked for diameter, etc., by inserting a wire between 
opposite teeth. The wire is 0-080 in. in diameter and 
rests on the flanks of the splines and not on the body 
of the part. |The measurements across the wires must 
lie within the limits of 1-915 in. and 1-917 in. after 
hobbing. After shaving, the specified limits are from 
1-9075 in. to 1-9085 in., though in practice they are 
much closer. Accurate gauging of the “‘ tooth ” dimen- 
sions shows that these seldom vary more than 
0-0001 in., and never more than 0-0002 in. 

The mating part, which is a socket at the end of 
the propeller shaft, is broached to similar close toler- 
ances. The broaching machine used has three broaches 
and a rotary table. The broaches are of high-speed 
tool steel, hardened and ground, and successively 
broach the plain hole and rough finish and finish the 


‘splines. On assembly, the mating parts are said to 


move ‘smoothly relative to one another from end to 
end without measurable backlash. Since the splines 
are actually generated involute teeth, the increased 
width at the root is claimed to increase resistance 
to shear, while the ter contact area increases 
the life of the parts. It is further stated that, if wear 
should occur, any resultant noise will be very small, 
since relative movement of the two parts will be 
largely in the form of rolling motion, as with involute 
gear wheels. 


~~. ahem ee ee as oe oOo. ee a 
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LABOUR NOTES. 


Tue claim of the unions belonging to the National 
Engineering Joint Trades Movement for “ a substantial 
increase ” in basic wages was discussed at a conference, 
on Thursday last week, with representatives of the 
Engineering and Allied Employers’ National Federa- 
tion. The case for the unions was submitted by Mr. 
Tanner, the President of the Amalgamated Engineering 
Union, which is the largest unit of the Joint Trades 
Movement. The conference was adjourned, in order, 
we understand, to enable the Federation to consult its 
district associations. 





An interim report on workmen’s compensation, 
prepared by the Departmental Committee on Alter- 
native Remedies (Contributory Negligence) was issued 
last week by the Home Office as a White Paper. The 
Committee states that on October 25, it was informed 
by the Lord Chancellor that a Bill had been drafted 
to give effect to the recommendations of the Law 
Revision Committee contained in their report on the 
law of contributory negligence. Stated shortly, the 
effect of the draft Bill was to abolish the common law 
rule that a plaintiff suffering loss through his own 
fault and that of the defendant must bear the whole 
of the loss and be without remedy against the defen- 
dant, and to substitute for it a new rule under which 
the plaintiff’s loss would be divided between him and 
the defendant according to the degree in which each 
was at fault. 





The Lord Chancellor asked for the Committee’s 
opinion upon the question whether the Bill should 
make any special provision for the case of actions by 
workmen, whether brought against their employers or 
against persons other than their employers. 





The Committee recommends that the following 
should be excluded from the Bill :—Any action brought 
by a workman, or his personal representatives, or his 
dependants, against his employer claiming damages for 
breach of the employer’s duty to take care for the 
workman’s safety, whether that duty arises at common 
law, or under statute ; any action brought by a work- 
man, his personal representatives, or his dependants 
under the Employers’ Liability Act, 1880; and any 
action brought by an employer against his workman 
claiming damages for any breach of duty committed 
by the workman in the course of his employment. 
Actions by workmen against persons other than their 
employers should not be excluded from the Bill. 





A provision should be inserted in the Bill, the 
Committee says, empowering the Court under Sec- 
tion 30 of the Workmen’s Compensation Act, 1925, to 
apportion the blame between the workman and the 
person other than the employer, and to order that person 
to indemnify the employer for the person claiming an 
indemnity under Section (6) according to the degree 
of his fault. 


The most important section of the Wages Councils 
Bill—which was given its second reading in the House 
of Commons last week—is probably that extending for 
five years the war-time measure requiring all employers 
to observe the terms and conditions of employment fixed 
by voluntary negotiations in their districts. The object 
of that provision was, Mr. Bevin explained in moving 
that the Bill be given a second reading, was to prevent 
strikes breaking out, due to non-federated firms thinking 
they were free from the moral obligation that others 
had entered into and at liberty to take a competitive 
advantage in the labour market. All agreements that 
were voluntary were moral obligations; they rested 
entirely on honour. The great voluntary system of 
negotiation in industry was the most priceless thing 
in this country and had carried us through the war 
without the loss of our liberties. 


According to an editorial note in the January issue 
of Man and Metal, the journal of the Iron and Steel 
Trades Confederation, it is recognised in all quarters 
that “if the International Labour Office is to play 
the part it is fitted for in international post-war con- 
struction, its machinery requires considerable expan- 
sion.” “ A step towards this end,” the writer says, 
“is the proposal to set up industrial committees. It 
goes without saying that such committees, confining 
themselves largely to questions relating to particular 
industries, would be a considerable improvement on 
the existing machinery. The questions which the 
I.L.0. will have to decide will be so complex and 
varied that departmentalisation is inevitable if the 
work is to be properly done. There have been differences 
of view whether these industrial committees should be 
composed of representatives of both sides of industry, 
employers and workers, or whether they should be 





on a tripartite basis. The opinion generally of the 
<eaptinadl workers is that the tripartite arrangement is 
the most satisfactory.” ° 





“In the first place,” the note continues, “it is 
suggested that committees should be set up for trans- 
port, coal-mining, iron and steel, engineering (the latter 
to be sub-divided to provide for shipbuilding, aircraft 
and automobile manufacture) and textiles. The 
question of representation on these committees, and 
how representatives are to be appointed, is a matter 
that will have to be fairly closely examined, because, 
if countries feel that their representation is not in 
accord with the size and importance of a particular 
industry in their country, the decisions of any such 
committees will lack weight and authority. If these 
industrial committees, after 25 years, show anything 
like the record of achievement that the I.L.0O. has, 
they will have more than justified the faith of those 
who, in the first place, urged their establishment.” 





At the first meeting of the executive committee of 
the National Union of Mineworkers, it was stated that 
proposals had been considered from the Ministry of 
Fuel and Power, based on the recommendations of the 
Forster Committee, on the subject of the training of 
juveniles and entrants into the industry. The industry 
is to be given about nine months for the preparation of 
schemes and a further six months in which to secure 
approval of them, to enable the new arrangements to 
come into operation on April 1, 1946, when the school- 
leaving age is expected to be raised to 15. It was 
decided to forward the proposals to the districts. 





Mr. Lawther told the meeting that they were await- 
ing the promised statement of the coal-owners on the 
re-organisation of the industry. He understood that 
it had been prepared by Mr. Robert Foot, the chairman 
of the Mining Association.* If it contained proposals 
alternative to nationalisation the union would issue a 
detailed reply. They were still committed to nationali- 
sation and were prepared to back it up to the hilt. 





An Order issued by the German Commissioner- 
General of Manpower on June 10, last year, concerning 
the registration of men and women for work performed 
for national defence, provided that all men of 16 to 
65 years and all women of 17 to 45 years living in 
the territory of the Reich, including the incorporated 
territories in the east and the nationals of the Protec- 
torate of Bohemia and Moravia, must register at their 
local employment office. Exceptions were permitted 
in the cases of (1) persons who had already registered 
and those who were already working as volunteers in 
war industry, (2) foreigners with the exception of the 
stateless, (3) persons who had been working 48 hours, 
or more, per week for at least a month, (4) persons 
working on their own account who had employed more 
than five persons for at least a month, (5) persons 
working full-time in agriculture, (6) members of the 
liberal professions engaged in public health work. 





Persons obliged to register under the Order were given 
the right to indicate the work of which they consi dered 
themselves to be capable. The employment officers 
were empowered to inflict a fine of up to 1,000 marks 
on persons who refused to register. Moreover, non- 
compliance with the provisions of the Order might 
involve imprisonment or a fine, or both. 





It was stated in a recent issue of Soviet War News 
that the training of technicians bulks largely in the 
activities of the 682 higher educational institutions 
which opened their academic year in October last. 
They have places for 454,000 students, 174,000 of whom 
are starting their studies in the new session. During 
the war, they have trained 240,000 young specialists, 
and have also assisted in designing machines and tools 
for the defence industry, working out new production 
methods and carrying out research into new sources 
of raw materials. 





But, Soviet War News continues, all requirements for 
technicians have not been met, and it is therefore pro- 

sed to increase, within the next few years, the 
capacity of the higher educational institutions, so that 
these can accommodate 600,000 students, and that of 
the technical schools to accommodate 1,000,000. This 
plan, it is reckoned, will ultimately provide Russian 
economy, each year, with a fresh labour force of 100,000 
to 120,000 specialists with high qualifications, and about 
250,000 specialists with medium qualifications. 





* Since these Notes were written, Mr. Robert Foot’s 
survey of the coal industry has been published from the 
offices of the Mining Association of Great Britain, 
53, Parliament-street, London, S.W.1. It is the subject 
of an article on page 71. 





THE WEDGE-DRAWING TEST.* 
By E.M. Loxuey, B.Eng., and Prorgssor H. W. Swirt. 
(Continued from page 40.) 

THE results of tests made with tallow lubrication follow- 
ing the adjustments previously referréd to are plotted in 
detail in Fig. 15, on page 78. These results show that the 
breaking load is very consistent at 1-52 tons; the 
maximum drawing load bears a generally linear rela- 
tionship to the drawing ratio ; the results of individual 
tests show a systematic spread within the pencil indi- 
cated in Fig. 15, and reveal corresponding discrepancies 
in drawing ratio between the smallest test piece which 
failed (1-67) and the largest which drew (1-74); and 
these limiting drawing ratios are substantially lower 
than those obtained with the same metal in the cup- 
drawing test and cover a wider range. The corre- 
sponding cup-drawing values are 2-175 and 2-150. 
During the tests with tallow lubrication it became 
clear, largely from the shape which the specimens took 
during drawing, that friction on the edges of the wedge 
Pieces was exercising a considerable influence on the 
drawing conditions. It was decided, therefore, to 
carry out a corresponding series of tests with a lubricant 
which had proved to be particularly effective in cup- 
drawing tests, namely, Aquadag, and thereafter to 
make another series of tests with no lubricant at all. 

In these two series, all reasonable precautions were 
taken to ensure consistency in conditions. Each 
specimen was initially cleaned with cotton waste and 


TABLE II.—Tallow Lubrication. 
























































Drawing Ratio 
Ro No. of Tests. Drew. Failed. 
Ri 
All test pieces with = < 1-66 drew. 
1 
1-66 12 12 0 
1-67 . 9 7 2 
1-68 . 6 4. 2 
1-69 . 6 4 2 
1-70 7 + 3 
1-71 . 8 2 6 
1-73 . 6 1 5 
1-73 ase 12 0 12 
All test pieces with = > 1-78 failed. 
1 
TABLE III.—Aquadag Lubrication. 
Drawing Ratio 
Ro | No. of Tests. Drew. Failed. 
Ri 
All test pieces with 22 <1-77 drew. 
1 
hy. 7 7 0 
1-78 6 1 
1-79 . 6 2 + 
1-80 . 6 4 2 
1-81 . 6 3 3 
1-82 . 6 2 + 
1-83 . 6 2 * 
1-84 . 6 1 5 
1-85 . -. a3 12 0 12 
All test pieces with z= > 1-85 failed. 
TaBLE IV.—No Lubrication. 
Drawing Ratio 
No. of Tests. Drew. Failed. 
Ri 
All test pieces with B® < 1-47 drew 
1 
1-47 12 12 0 
1-48 12 10 2 
1-49 12 8 4 
1-50 15 7 8 
1-51 12 6 6 
1-52 wie o< 12 0 12 
All test pieces with Ro 


Ri > 1-52 failed. 





carbon tetrachloride before the Aquadag was applied, 
or before the dry specimen was inserted in the machine. 
The working surfaces of the machine were similarly 
treated before and during the non-lubricated series. 
In preparation for the Aquadag tests, the machine 
was cleaned in this way, then Aquadag was applied 
and some half-dozen blanks drawn through without 
any attempt to obtain results from them. The appa- 
ratus having thus become adjusted to the new condi- 
tions, the systematic work proceeded. The results of 
the two series of tests are embodied in detail in Figs. 
16 and 17, on page 78, from which it will be seen 
that they agree in general form with those under 
tallow lubrication. For more detailed comparison, the 
results for all three conditions of lubrication are shown 
together in outline in Fig. 18, on page 78, while a 
record of tests in the critical region for each surface 
condition will be found in Tables II, III and IV, on 
this page. 

* Report on Deep-Drawing Research carried out at 
Sheffield University, under the direction of Professor 
H. W. Swift, for the Automobile Research Committee 
of the Institution of Automobile Engineers. Abridged. 











ENGINEERING. 








JAN. 26, 1945. 








THE WEDGE-DRAWING TEST. 
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From a consideration of Fig. 18, in conjunction with 
the more detailed results, the following inferences can 
be drawn : 

(1) The breaking loads with tallow and Aquadag 
lubrication are very consistent and are in both cases 
1-52 tons. With no lubrication, the consistency is 
less perfect, fracture occurring within the 1-50 
tons to 1-58 tons. This is explained by the observed 
fact that the frictional conditions of drawing fluctuated 
quite markedly during tests without lubrication and 
gave rise to “ bumping” of the beam of the testing 
machine, which made accurate load measurement very 
difficult. Since there is no physical reason why the 
conditions of lubrication should affect the breaking 
strength, it must be concluded that the observations 
of load in this non-lubricated series are subject to 
greater errors than in the other tests. 

(2) With each surface condition, the maximum 
drawing load bears an approximately linear relation to 
the effective drawing ratio. The spread of the results 
appears to vary, however, from one series to another. 
Apart from a few markedly divergent results in the 
non-lubricated series, the results in each series lie 
within a pencil defined by the smallest failing ratio 
and the greatest drawing ratio and radiating from the 
origin, the pencil reproduced in fact for each of the 
three cases in Fig. 18. The three pencils, however, 
have different mean directions and apparently different 
degrees of spread. 

(3) Comparing first the mean lines, it is found that 
the maximum equivalent drawing ratios are 1-50 non- 
lubricated, 1-70 with tallow, and 1-81 with Aquadag 
lubrication. These values are all much lower than the 
co nding ratios for cup drawing, which are, respec- 
tively, 2-08, 2-15 and 2-18. From these comparisons 
it seems clear that friction plays an important part in 
the wedge-drawing test and that, even with the best 
lubricant available, the conditions fall far short of the 
ideal. It should be remembered that certain elements 
which tend to increase loads and so produce early 
failure in cup drawing, such as bending action and 
friction over the die radius, are absent in the wedge 
test, so that the intrinsic drawing ratio should be 
higher in this test than in cup drawing. 

(4) The differences in spread between the three 
pencils are more apparent than real. Detailed examina- 
tion will show that the variation in maximum load for 
@ given wedge-drawing ratio is just about 10 per cent. 
in each case; or, alternatively, that the variation in 
wedge-drawing ratio for any given load, or for maxi- 


mum conditions, is very nearly Hes —- 1) in each case. 
1 


This similarity of spread may be viewed in two ways ; 
it may be attributed to a basic variation in the drawing 
properties of the metal, that is, to a want of homo- 
geneity from point to point of the strip, or it may be 
explained by the proved fact that frictional differences 
have a marked effect on the wedge draw, and by the 
presumption that variations in friction are to be 
expected with any one lubricant according to incom- 
mensurable differences in surface condition. -Any basic 
variation in material drawing properties would be 
revealed in a similar degree in the cup-drawing test, 
and the fact that the results of this test are markedly 
more uniform shows that the spread cannot be attri- 
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buted to the material itself. It is to be assumed, 
therefore, that it is a function of the inherent frictional 
implications of the wedge test. 

In all the mild-steel specimens which fractured there 
were certain elements of similarity which deserve 
attention in passing. It was regularly observed early 
in the wedge-drawing process, whether or not rupture 
occurred later, that stretcher-strains developed on the 
face of the test piece across its neck, and that these 
generally ran at an angle of 50 deg. to 55 deg. with the 
longitudinal axis. In cases where fracture became 
imminent, ‘“ necking’? commenced along the line of 
one of these strain marks, usually at a point which had 
been situated in the “throat” of the wedge die at 
the beginning of the draw. Rupture developed along 
the line of this thinned neck and in most cases com- 
menced near the centre of width of the specimen. In 
some cases, the fracture continued along this single 
line to the edges of the specimen; in others, it ran 
into another strain line of the complementary series to 
form a_ vee-shaped ure, and occasionally two 
changes of direction occurred producing a Z-shaped 
fracture. Examples of these fractures are shown in 
Fig. 19, opposite. Specimen A shows the earliest stage 
with incipient rupture midway across the neck, while 
B shows a somewhat more advanced stage, with 
secondary failures developing. The other examples 
are complete ruptures of the various types described. 

In principle, the changes in drawing load which 
occur during the wedge-drawing test should be of 
similar type to those during the drawing of a cup. 
The chief differences between the two operations are : 
(1) the bedding period at the commencement of cup 
drawing, during which the blank is being stretched and 
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bedded on to the profile radii of punch and die, has 
no counterpart in wedge drawing. During the earlier 
stages of the draw, therefore, the wedge should repro- 
duce more closely the conditions of pure drawing 
without secondary effects. (2) Any additional load 
which occurs in cup drawing, due to bending of the 
blank over the die radius or to friction induced by this 
bending, will not arise in wedge drawing. (3) On the 
other hand, any edge friction between the wedge and 
its tapered die plates will induce an additional drawing 
load in wedge drawing which is absent in cup drawing. 

The testing machine in which the wedge-drawing 
tests were carried out was not easily adapted to auto- 
graphic recording, but, at the slow rate of drawing 
provided by the screws (1-34 in. per minute), it was 
found possible, by co-operation between two observers, 
to take simultaneous readings of displacement and 
drawing load. Because of the possibility of some slip 
in the lower clamp, it was considered unwise to rely 
on screw movement (which could have been deduced 
from time measurements) for measuring displacements, 
apart from the fact that any stretch developing in the 
parallel neck of the specimen would prejudice the 
results. Measurements of displacement were therefore 
made by a flexible steel rule, inserted above the centre 
of the specimen, and represent the drawing-in of the 
top or “outer diameter.” Observations of drawing 
load were taken, of course, from the steelyard of the 
testing machine. 

Load-displacement curves were obtained in this 
way for conditions of drawing, namely, with 
drawing ratios of 1-66, 1-66 and 1-74, the first being 
lubricated with tallow and the others with Aquadag. 
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An attempt was also made to obtain a curve from a 
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non-lubricated draw, but conditions during the later 
stages, when the load was falling, proved to be unstable 
owing to inequalities between static and slipping 
friction and the results are not recorded. Some 
difficulty of this kind occurred also with tallow lubrica- 
tion, but the results plotted in Fig. 20, on this page, 
show that a reasonable relationship was obtained. In 
Fig. 20 there are also plotted, for purposes of com- 
parison, displacements of the lower clamp (marked 
with crosses), and the curves show the marked differ- 
ence between the two displacements. Basically, of 
course, this difference is a measure of the stretching 
of the specimen itself as it is drawn from a wedge to 
parallel form. 

It should be pointed out that in none of the tests 
were the measurements continued to the end of the 
draw, because decreasing loads on a lever machine 
introduce unstable conditions and the difficulty of 
reliable measurement increases as the diminution in 
load becomes more rapid. The measurements were 
continued, however, well beyond the maximum in 
each case and therefore covered the more important 
stages of drawing. A hydraulic straining device, had 
one been available, would no doubt have enabled 
complete diagrams to be obtained. Secondary scales 
on Fig. 21, show the displacement as a proportion 
of the total required to draw the specimen through, 
and as a proportional reduction in equivalent blank 
diameter. 

In Fig. 21, comparison is made between the two 
lubricants at a common wedge-drawing ratio of 1-66. 
It will be seen that the load required to commence 
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subsequent loads become increasingly less with the 
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consistent with the conception that, whereas the more 
fluid tallow becomes progressively expelled from the 
important region along the edges under extreme pres- 
sure from the wedge dies, the solid graphite constituent 
of the Aquadag resists expulsion and maintains its 
effect throughout the draw. This would also explain 
the fact that the maximum load occurs earlier in the 
draw with Aquadag than with tallow lubrication. 
Fig. 22, shows the load-displacement diagrams with 
Aquadag lubrication for two wedge-drawing ratios, 
1-66 and 1-74. There are no unexpected features 
of difference between these curves, the maximum 
occurring at approximately the same relative stage of 
the draw in each case. The values of these maxima 
conform to the linear relationship already discussed. 

All the diagrams obtained follow the same general 
course, the load rising during the earlier stages, reaching 
@ maximum during the earlier half of the draw, and 
subsequently falling steadily away. The fact that the 
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maximum occurs earlier with improved lubrication 
suggests that it would occur still earlier under ideal 
conditions without friction. The general shape of 
these Sagem cannot be compared with that of the 
familiar load-penetration diagram in cup drawing 
because, apart from the absence of the early bedding 
period, to which attention has already been drawn, 
the wedge displacement is measured from what corre- 
sponds to the outer rim of the cup blank, while the 
punch penetration corresponds more nearly to dis- 
placements at the throat of the die. The diagrams 
should, however, be comparable with theoretical curves 
in which the drawing tension is plotted in terms of 
the phase of drawing, such as Figs. 4 and 5 in an earlier 
gl on “ Two-Stage Drawing of Cylindrical Cups.” 


e curves from these diagrams, which relate to a 4 


drawing ratio of 1-66, are reproduced and extended 
in Fig. 23, page 79, for a non-hardening material (0) 
and for material with three successive degrees of strain- 
hardening (1, 2, 3) of an arbitrary type. Of these, the 
one corresponding to the greatest hardening is shown 
in Fig. 21 converted to a scale of drawing load for 
the section and yield stress of the steel used. It will 
be seen that, although the general form of this curve 
is somewhat similar to those obtained experimentally, 
its scale is quite disproportionate. It will be noted, 
however, that the maximum drawing load is very 
sensitive to conditions of lubrication, being (on the 
testimony of Fig. 18) in the ratios 1-0 for no lubrication, 
0-71 with tallow and 0-61 with Aquadag. The corre- 
sponding ratio for the theoretical curve owe is 0-30; 
@ figure, albeit, which derives from a quite arbitrary 
strain-hardening factor. There are reasons for anti- 
cipating a large frictional effect on the drawing load 
for a relatively narrow wedge and in view of this, it 
is not suggested that the theoretical curve is grossly 
in error for frictionless conditions; rather is it sug- 
gested that the edge friction is a dominating factor 
in the wedge-drawing operation. 

To measure the development of radial strains, a 
series of wedge specimens corresponding to a drawing 
ratio of 1-66 and suitably scribed with circular arcs 
were drawn to various stages, and measurements 
taken between the scribed arcs on the centre line after 
strain. The principal tests were made with tallow 
lubrication, but a few check tests with Aquadag showed 
that the strains in the centre line were at least approxi- 
mately the same. The percentage radial strains are 
plotted in Fig. 24, page 79. In curve 1, the travel 
at the top of the blank is 0-5 in.; in curve 2, 1-0 in. ; 
curve 3, 1-5 in.; curve 4, 2-0 in.; curve 5, 2-5 in.; 
and in curve 6, the blank is fully drawn. Each curve 
represents the distribution of radial strain at a par- 
ticular stage of the draw, while points on any single 
vertical line refer to measurements between the same 
pair of scribed arcs at different stages of the draw, 
so that the strain for any scribed ring develops accord- 
ing to the vertical intervals between the successive 
lines until it reaches the value corresponding to curve 6 
in the fully drawn specimen. 

It was observed in the course of the tests that the 
point of maximum radial strain at each stage corre- 
sponded to the section of the specimen passing through 
the throat of the die, and the fact that further measur- 
able increases in strain occurred in the same rings 
during the next stage of drawing showed that straining 
continued to a certain small extent after the material 
was clear of the die. That this effect was generally 
quite transient and local is proved, however, by the 
merging of all subsequent points on to a single common 
curve. The clear indication that radial strain develops 
most rapidly in the region which at any time is 
approaching the throat, and only more slowly near the 
“outer diameter,” is consistent with the facts that 
near the throat the radial tensile stress predominates, 
while, near the outer edge, hoop compression is large 
and radial tension small. 

(To be continued.) 





ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY.—The pro- 
gramme of forthcoming meetings of the Association for 
Scientific Photography, Tavistock House North, Tavistock- 
square, London, W.C.1, has now been published. 
All the meetings are to be held at Caxton Hall, Westmin- 
ster, S.W.1, at 2.30, on Saturday afternoons. The session 
opens on January 27 (to-morrow),when Mr. H. K. Bourne 
will speak on “ Electric Discharge Lamps for Photo- 
graphy.” The second meeting will be held on February 
24, when the speakers will be Messrs. D. R. Barber and 
E. H. Amstein, and their subject, ‘‘ Factors Influencing 
the Choice of Photographic Materials for Use in Quanti- 
tative Spectrography.’”’ The third meeting of the session, 
to be held on March 31, will deal with “‘ High-Speed 
Cinematography ” and further details regarding it will be 
announced later. The last meeting of the session has 
been fixed for April 21, when Mr. E. Mackie will speak 
on “‘ A Consideration of the Requirements for Micro- 
graphy and Cinemicrography Apparatus ” 





* Trans. Inst. Eng. and Shipbuilders in Scotland, 
vol. 86, page 195 (1943). 
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The number of views given in the Specification pragings 
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ELECTRICAL APPARATUS. 


561,468. Electrical Contact. G. F. Shotter, of Friern 
Barnet. (6 Figs.) November 2, 1942.—The contact is 
of the type in which a flexible conductor is wrapped 
round a circular contact member. It is mainly designed 
to operate satisfactorily at low voltages, at low speeds of 
relative motion of the contacts and with oscillatory 
motion of the latter relative to each other. Troubles are 
most pronounced in those cases where the current must 
flow through the contacts for relatively long periods 
with but little ,or even substantially no, relative motion 
being intentionally imparted to the contacts, yet while 
the latter are subjected to severe vibration tending to 
cause relative motion. The chief of these difficulties is 
the building up of a “skin” resistance effect which 
causes variations in the contact resistance as the contacts 
are moved. A circular drum contact 1 has a shallow 
peripheral groove within which is located a flexible 
copper braid 4. The extent of contact of the band 4 
with the drum contact 1 is over an arc of about 180 deg. 
The ends of the band 4 are tensioned by a readily detach- 
able device consisting of a pair of bell-cranks. One end 
of the band is secured to a rod, which projects beyond 
the band at each side. The end of the band is passed 
between the limbs of a forked arm 6 of one bell-crank 
lever, which is mounted on a pivot 8, and the ends of the 





(s61,468) 


rod rest in semi-circular recesses in the limbs of the arm. 
A similar rod is secured near the other end of the band 4 
to connect it to the forked arm 6a of the other bell-crank 
lever mounted on a pivot 8a. The pivots 8 and 8a are 
mounted on a carrier capable of rotation relative to the 
drum contact 1 and the free portion of the band 4 forms 
@ flexible connection to a terminal also mounted on the 
carrier. A tension spring 10 is connected between the 
other arms of the levers so that the band is kept under 
tension. In use, the extent of contact between the band 4 
and the drum contact 1 is very considerable, and since it 
is of a wrapping nature the contact is very even and 
sparking is practically eliminated. When the drum 1 
is rotated relative to the carrier supporting the band 4, 
the latter tends to move with the drum and rock one of 
the bell-crank levers against the spring 10. This rocks 
the other bell-crank lever into the dead-centre position, 
so that the spring maintains the necessary tension on 
the band. The arrangement has the advantage of being 
effective for both directions of rotation and small acci- 
dental displacements of the drum 1 relative to the carrier 
due to vibration merely cause corresponding displace- 
ments of the band 4, without any sliding on the drum 1. 
Wear is thus minimised anu the formation of a resistant 
“ skin ” at parts of the drum 1 is prevented. Considerable 
reduction of wear results from lubrication of the contact- 
ing surfaces with a Pennsylvanian mineral oil, which has 
the characteristics of being very stable, i.e., non-oxidisable, 
under working conditions ; a high filming factor; and a 
high dispersive factor. Its action in improving the 
contact efficiency and so markedly reducing the wear 
on the contact surfaces is thought to be due to the fact 
that the presence of the oil inhibits oxidation of the 
metal surfaces and of the metal particles broken away 
by wear. (Accepted May 22, 1944.) 


561,795. Electricity-Meter Rotor. Measurement 
Limited, of London, and F. H. Batt and C. F. Clifford, of 
London. (1 Fig.) February 25, 1943.—The invention 
is a magnetic suspension for electricity-meter rotors. 





A permanent magnet a is mounted above and coaxia} 
with the rotor shaft b and consists of a cylindrical disc 
of a high coercive force alloy. The disc has a short soft- 
iron spigot c projecting axially from its underside to 
form the magnet pole. There is a similar disc d ang 
short pole e upon the rotor shaft, but this disc can be of 
any magnetic material. The poles c and e are made as 
short as possible (of the order of 1 mm. or 2 mm.), go 
as to bring the two discs close together and so reduce 
the reluctance of the magnetic return path to a minimum, 
The end faces of the pole pieces are plated with a non- 
magnetic layer. The rotor disc f and shaft b are supported 
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by a pintle g secured in the shaft and resting on a jewel. 
The rotor-driving magnets are shown at i and j. The 
gap between the pole pieces e and c is limited by the 
pintle k. The gap between the pole pieces is initially 
set by the screw n, and finally adjusted by the screw m, 
the two nuts then being locked. The part ¢ of the rotor 
shaft is non-magnetic and carries the pintle g. The pole 
piece c is proportioned so that it is saturated, and there 
is therefore only a negligible increase in magnetic flux 
as the poles approach one another. The use of soft iron 
for both the pole pieces allows a higher flux density to 
be used and results in a more uniform and symmetrical 
field, which ensures that no parasitic torques are trans- 
mitted from the magnet to the rotor. (Accepted June 5, 
1944.) 


MISCELLANEOUS. 


562,353. Oil-Retaining Seal. Super Oil Seals and 
Gaskets, Limited, of Birmingham, and A. E. Foster, of 
Birmingham. (1 Fig.) February 17, 1943.—The inven- 
tion is an oil-retaining and dirt-excluding seal for use in 
association with machinery bearings, the seals being of 
the kind having a rigid annular housing, a rubber or 
other flexible sealing ring, and means for holding the 
flexible ring in position in the housing. A sheet-metal 
housing a of annular form has a flange b at one side. 
Within the housing is placed a rubber or other flexible 
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pair of flat faces, one of which is placed in contact with 
the inner face of the housing flange b. The sealing ring c 
also has a flexible lip e to co-operate with a shaft or 
bearing for preventing escape of oil or intrusion of dirt. 
This lip e has mounted on it an annular spring g for hold- 
ing it in contact with the shaft or bearing. Against the 
other face of the sealing ring c is placed an annular 
washer h, and against the washer is placed a spacer i 
made from a length of wire coiled to a helical form of 
any desired cross section, and bent to an annular form. 
After the parts have been assembled, another annular 
washer is placed in contact with the spacer i, and finally 
the adjacent edge of the housing a is turned over the 
latter washer for holding the parts together. (Accepted 
June 28, 1944.) 





ENGINEERING. 


81 





FEB. 2, 1945. 





TESTING THE THICKNESS OF 
NON-FERROUS CASTINGS. 


By B. M. THornton, M.Sc., M’I.Mech.E. 


AN article by the author on an electrical method 
of determining the wall thickness of intricate cast- 
ings was published some little time ago in ENGINEER- 
inc.* The article described a modification of a well 
established method published in 1938,7 and results 
of tests on a cast-iron cylinder head of a six-cylinder 
petrol engine were given as an illustration. “ic:hough 
no illustrations were made at the time the article 
was written, tests were also proceeding on various 
light-alloy castings, mainly used in the aircraft 
industry, and as these are on a secret list, they could 
not be used to illustrate the method. Figs. 1 and 2 
are reproduced from the original article to refresh 
readers’ memories of the principle. This principle, 
to which reference will again be made in this article, 
is shown diagrammatically in Fig. 1. Current froma 
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direct-eurrent source, usually a car battery, is passed 
through the metal wall being tested by two contacts. 
The potential drop caused by the flow of current, 
which is indicated on a galvanometer and can be 
used as a measure of the wall thickness, is picked 
up by two closely adjacent contacts. For the 
general run of castings and, in fact, for testing the 
thickness of walls of any electrically conducting 
material accessible from one side only, this is the 
method normally used and recommended, but where 
very intricate castings are encountered, and the 
author has been shown one with 104 cored spaces, 
and of which an example was given in the original 
article, it is by no means easy in practice to get four 
contacts to “‘ contact” in confined spaces except by 
designing special contact heads. In the works 
where the author is employed and where there are 
several instruments in regular use, the design of 
special heads operated by cams, air or hydraulic 
pressure has been justified for specific problems, but 
where an instrument is required for general use, it 
is obviously desirable to dispense with or reduce the 





* ENGINEERING, Vol. 155, page 361 (1943). 
t Proc. I. Mech. E., vol. 149 (1938), and ENGINEERING, 
vol. 146, page 715 (1938). 








number of such special devices. For these reasons, 
the method shown in Fig. 2 was recommended for 
use with intricate castings. In Fig. 2, instead of 
applying the current locally, it is applied to two 
points on the casting and the potential drop picked 
up at the points to be measured in the manner 
described, by two contacts which can be moved 
independently of the fixed current contacts. It is, 
of course, necessary to calibrate the instrument on 
a number of castings which have different wall 
thicknesses at the points to be measured. 

Apart from a method originally used by the 
author to measure the thickness of boiler tubes,* 
there have been developed commercially at least 
five other methods, three in the United States and 
two in Germany, for measuring the thickness of 
ferro-magnetic materials from one side only, and 
operated from an alternating-current :1ains supply 
at normal frequencies. All these methods suffer 
from the disadvantage that the contact-head pole 
faces must be made to fit the surface under test. On 





testing, say, the wall thickness of cast-iron cylinders 
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in a monobloc casting, which is a routine operation, 
the pole faces of the head are shaped to the bore 
and for such tests electromagnetic methods are very 
suitable, but for general work there is, so far as the 
author is aware, no other instrument with the 
versatility of the direct-current method. The direct- 
current method, however, suffers from a disadvan- 
tage. The magnesium and aluminium alloys used 
in the manufacture of so many parts of aircraft are 
generally good electrical conductors, although there 
are exceptions. In order to obtain a reasonable 
potential drop to be picked up by two contact points 
about }# in. apart, it is necessary, especially with 
the larger castings, to pass a current which may be 
as high as 300 amperes, as against the 10 amperes 
used in testing the cast-iron six-cylinder head used 
in the original article to illustrate the method. 
Small currents are readily supplied by a small port- 
able battery, but the provision of the higher currents 
necessary for the testing of most light-alloy castings, 
would mean in many foundries the installation of 
equipment costing much more than the apparatus 
itself. While some foundries have been willing to 
go to this expense, it was clear to the author that 
the attractions of the versatility of the direct- 
current method were outweighed by the fact that 
with the necessity for high currents the method had 





* Thornton, B. M., and Thornton, W. M., “ An 
Electromagnetic Method of Measuring the Thickness of 
Boiler Tubes in Situ,’’ Proc. I. Mech. E., vol. 123, page 
745 (1932). 


become cumbersome. It was necessary to bring 
castings to a central point for testing, whereas the 
portability and independence of mains supply were 
the main advantages of the direct-current method 
when using currents of 15 amperes or lower. 

To meet these difficulties, and as most foundries 
have an alternating-current lighting supply, it was 
decided to make use of an instrument similar in 
type to that developed by the author’s colleagues 
Messrs. W. J. Clark, A. W. Foster and J. G. Lewis, 
at the Billingham Works of Imperial Chemical 
Industries, Limited, where an instrument of this 
type has been in general use for the thickness mea- 
surement of non-magnetic pipes, plates, etc. This 
Billingham instrument was exhibited at the Physical 
Society's 28th Annual Exhibition of Scientific 
Instruments and Apparatus in 1938, and the 
original circuit diagram will be found in British 
Patent Specification No. 484,664. To suit the 
particular problems encountered in testing castings, 
the circuit and the contact head were both modified 
but the basic principle remains unchanged. Fig. 3 
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shows the simple circuit diagram now used. On an 
iron core a are mounted insulating frames carrying 
a primary coil 6 and two opposed secondary coils c, 
arranged in series, and each of these coils has the 
same number of turns, as distinct from the original 
instrument which had fewer turns in one coil than 
the other. The secondary coils are so positioned on 
the core that when current is applied to the primary 
coil the induced electromotive forces almost counter- 
balance each other and final balance is obtained by 
experimenting with the relative positions and size 
of the core and coils. The primary current is 
obtained through a transformer d and in this case 
no attempt is made to maintain this current constant 
by means of a constant-current device, such as a 
baretter in the alternating-current mains cir- 
cuit. As will be seen below, application of the 
instrument to a reference test piece will at once 
reveal abnormal conditions in the primary supply. 
The out-of-balance e.m.f. in the search or secondary 
coils is applied to a metal rectifier e and the output 
is measured on a moving-coil micro-ammeter f. For 
controlling the current in the primary coil a variable 
rheostat g is connected as an Ayrton-Mather shunt. 
By means of this rheostat, it is possible to vary the 
sensitivity of the instrument to bring the micro- 
ammeter reading to a suitable value for individual 
materials and castings. 

Normally when current is applied, the micro- 
ammeter gives a very slight out-of-balance reading, 
as it is practically impossible to obtain adequate 





sensitivity and perfect balance. When the iron 
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core is now applied to the surface under test, the | 
alternating magnetic field sets up eddy currents in | 
the material and the back magnetic field which | 
they produce is measured with the micro-ammeter 
in the search-coil circuit. The eddy currents are 
a function of the alternating-current conductance 
of the material and increase with its thickness. The | 


instrument must, of course, be calibrated on mate-| / 


rials of the same shape and analysis as the wall to be 
tested but of different thickness. 

A photograph of the instrument is reproduced 
in Fig. 4. The leads from a 230-volt 50-cycle light- 
ing point and to the contact head are normally 
housed in the lid of the instrument, which weighs 
94 lb. complete. The main switch is on the left- | 
hand side of the instrument, the micro-ammeter 
in the centre and the control resistance knob, which 
is graduated in degrees of sensitivity 0 to 10, on the 
right. The transformer, metal rectifier and control 
resistance are housed beneath the instrument panel. 
The contact head is shown in the foreground. It 
will be noticed that it has been made as thin as 
possible and that the pole face of the core is very 
small and rounded. Experiment has established 
that the instrument is not sensitive to considerable 
variations from the normal position at right-angles 
to the surface being measured. A considerable 
sacrifice in sensitivity was made in order that the 
search coil nearest to the surface being tested could 
be well removed from the end of the core, and thus 
enable the contact head to be inserted in the 
moderately deep depressions so commonly found in 
light castings. 

It should be stated at once that the measurement 
of wall thicknesses at the bottom of deep narrow 
depressions presents particular difficulties. The in- 
fluence of the surrounding walls gives an effect 
similar to that of a plain wall and swamps the effect 
of the wall thickness immediately under the core. 
By slipping a ring of copper over the contact head 
in the region of the secondary coil nearest to the 
handle, it is possible to balance out the effect of 
surrounding walls, but the sacrifice of sensitivity 
is such that no substantial improvement is obtained. 
However, it proved possible to obtain satisfactory 
readings on over 90 per cent. of the places marked 
by the makers as impossible to measure by other 
means on the large number of castings sent for test. 
In some, but by no means all, the wall thickness of 
castings at these more difficult positions might be 
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determined by radiography. 


The present instru- 
ment must be regarded as removing the necessity 
for radiographing a large number of castings and 
thus relieving the pressure on very expensive 


equipment which is not readily portable. For detec- 
tion of cracks, porosity and slag inclusions the in- 
strument, of course, will not compete with radio- 
graphy, although, as will be shown, it is not with- 
out its uses for the detection of such faults. 

Fig. 5 shows a calibration curve obtained on a 
series of aluminium-alloy plates of various thick- 
nesses kindly supplied to the author by Messrs. J. 
Stone and Co., Ltd. The plates were 8 in. square, 
which is more than large enough to remove any 
edge effect. It will be seen that the instrument will 
give satisfactory readings up to 3 in. in thickness 
in this representative alloy. Fig. 5 also illustrates 
the necessity for calibrating the instrument on the 
intricate shapes found in actual castings; this 
control test is necessary with all electrical methods. 
As a rule, it is not necessary to run special castings 
with deliberately displaced cores to obtain various 
wall thicknesses for calibration purposes. In all 
foundries, castings are sectioned at regular intervals 
as a matter of inspection, and also occasional 
defects are present which entail the scrapping of 
the casting and this presents an opportunity for 
taking readings at any desired points and then 
sectioning to obtain points on the calibration curve 
for each location. In this way the limiting low 
reading for any location is soon established. 

As a simple example in the use of the instrument, 
Fig. 6 has been prepared from part of a 
radiograph of an aluminium casting in which 
the core has shifted badly. Using a sensitivity 
setting of 10 the reading obtained at point a was 
50 micro-amperes and that at point 6, 34 micro- 
amperes. On drilling a small hole at point a, the 
thickness was found to be § in. and that at b } in. 
It may here be pointed out that had the wall 
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thicknesses been equal the instrument readings 
would not have been the same, owing to the influence 
of the cored hole in one of the walls; this simple 
case illustrates the necessity for calibration. In 
many cases in practice, however, as, for example, 
the hub of an aircraft landing wheel, core shift is 
immediately detected by taking readings at two 
opposite sides of the casting. 

Fig. 7 is an illustration of the application of the 
instrument in detecting a blow-hole in a small 
aluminium-alloy casting. Ata point on the surface 
immediately over the blow-hole shown, a reading 
of 50 micro-amperes was obtained on a casting 
which was known from a radiograph to be sound. 
The casting shown in Fig. 7 was then tested at the 
same place and a reading of 37 micro-amperes was 
obtained. Obviously, it was only possible to state 
that the casting was in some way defective; the 
nature of the defect was seen on sectioning. This is 
an example of how the instrument may be used to 
carry out preliminary surveys of a casting before 
spending time and money on radiography, and of 
how the methods may be used to supplement each 
other. The preliminary surveys can also be made 
by unskilled labour before doubtful castings are 
passed to the laboratory for radiographical examina- 
tion. It is important that the contact head should 
always be located at the same place on each casting 
and, as with the direct-current method, a very con- 
venient method of doing this is to use a template 
made of the transparent plastic ‘‘ Perspex.” Fig. 8, 
opposite, shows such a template in use on an alu- 
minium-alloy cylinder head. Each position is given 
a number and after calibration it is possible to label 
each point with the maximum and minimum i 
of the micro-ammeter corresponding to the allowable 
variations in wall thickness. If it is found desirable 
to alter the sensitivity setting in going from one 
position to another, this may also be indicated on 
the template. 

Using the instrument and the template shown 
in Fig. 8 seven cylinder heads were examined at the 
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places shown in Fig. 9. Readings were obtained 


at the places lettered and after the castings had been |“ 


sectioned the wall thicknesses were measured so 
that it was possible to construct the calibration 
curves shown in Fig. 10. Positions 2 and 4, where 
the wall thicknesses immediately below the point 
of application of the contact head were over | in., 
were out of range of the instrument which, how- 
ever, as has been shown, may be relied upon to 
indicate porosity or blow-holes, and for this reason 
readings were taken at these points. It may be 
stated that no faults of this nature were present 
on any of the castings sectioned. Many more 
examples of explorations of other light-alloy cast- 
ings might be given, but they would serve no useful 
purpose since the principle is always the same, 
and the essential thing in the application of the 
instrument is the preliminary calibration. Finally, 
it should be repeated that the method has the 
limitations in use which have been described and 
it cannot take the place in industry now occupied 
by radiographic methods, but, it is submitted that 
the method has the virtue of being simple and cheap 
and, as it gives instantaneous indications of the 
thickness, it can be used for the rapid inspection of a 
large percentage of the castings made by the light- 
alloy industry. While the application in this article 
has been confined to the examination of castings, 
the method may be applied with equal ease to the 
examination of many light-alloy forgings, as for 
example, hollow aeroplane-propeller blades. 

The author is indebted to Mr. C. A. M. Thornton, 
M.A., M.I.E.E., for assistance in getting the instru- 
ment made, and particularly to Dr. W. J. Clarke 
on whose initial research and earlier instrument the 
present design is based. The instrument shown 
was made to the original specification by the 
Record Electrical Company, Limited, who also 
made experiments and modifications which improved 
the instrument, and for which the author is in- 
debted. Finally, the author is indebted to Messrs. 
Imperial Chemical Industries, Limited, for permis- 
sion to publish the article. 





CALENDARS.—We have received useful monthly tear- 
off calendars from Messrs. Rhodes, Brydon and Youatt, 
Waterloo Engineering Works, Gorsey Mount-street, 
Stockport ; and Messrs. Brookhirst Switchgear, Limited, 
Northgate Works, Chester. In order to comply with the 
Paper Control Orders, a nominal charge of 1d. is made 
fer each calendar supplied. In the case of the first- 
named firm, the charge is id., and in that of the 
second, 3d. 
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Engineering Precision Measurements. By A. W. JUDGE, 
A.R.C.Sc., Wh.Se. London: Chapman and Hall, 
Limited. [Price 25s. net.] 

THE emphasis on mechanical engineering output has 
been so urgent throughout the present war, the 
quantities involved so much greater than ever 
before, and the technology of precision measurement 
so universally recognised as among the first essen- 
tials of mass-production, that this war, no less than 
the last, has led to a rapid increase in the number of 
firms and individuals making regular use of precise 
engineering methods and instruments. While this 
is a factor of great potential importance in the post- 
war rehabilitation of the engineering industries, it 
is necessary to bear in mind that probably the 
majority of engineers, and by no means only those 
who have recently been brought into close contact 
with modern precision methods, have intimate know- 
ledge of no more than a few aspects of what is nowa- 
days a large subject with widespread applications. 
It is highly important that such limited apprecia- 
tion of precise measuring should be enlarged in 
readiness for the change to peace-time production. 
Herein lies the chief merit of Mr. Judge’s compre- 
hensive survey of precise engineering measurements. 
His book is rather a description of instruments than 
of the science of measurement, though the text is 
always scientifically sound and reveals an exception- 
ally wide knowledge and personal experience of 
workshop and toolroom practice ; but its scope is 
admirably wide, ranging from workshop scales and 
micrometers for measuring length to gauges for con- 
trolling size, and devices of progressively increasing 
accuracy for measuring screw threads and angles, 
eventually dealing with the toolroom laboratory, 
where the highest degrees of commercial precision 
are achieved by mechanical comparators or optical 
and electrical apparatus. A concluding chapter 
describes miscellaneous fine measurements for 
spacial purposes, including the analysis of surface 
finish and the gauging of thin coatings. The book 
is copiously illustrated by diagrams and photo- 
graphic reproductions, while the text is admirably 
clear in its descriptions of the principles underlying 
the action of some of the more complicated instru- 
ments and methods. 

Addressing his work to the reader who already 
knows -something of the subject, the author is 
justified in assuming that the manipulation of precise 
measuring instruments so as to obtain consistently 
accurate results is well known to be largely a matter 
of practice. The value of the book would have been 
enhanced, however, if he had drawn more amply on 
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his experience to point out sources of error arising 
from unsuspected faults either in instruments or in 
methods of using them, and to show how to detect 
such faults, rectify those which are discovered, and 
minimise by check measurements the chance of their 
escaping notice. For instance, the effects of surface 
roughness on the precision with which an engineering 
part can be measured might have received fuller 
criticism, especially in relation to force fits and to 
measurements with pneumatic apparatus. The book 
contains much helpful information along such lines, 
and is instructive in suggesting the most suitable 
forms of gauge or instrument for particular types of 
component; but experience and personal touch 
count for so much in refined measurement that 
expert advice in such matters can hardly be too 
complete. Mr. Judge is to be congratulated, how- 
ever, on the amount of hitherto dispersed material 
that he has contrived to present, and his book can 
be recommended both for study and for reference. 





What Is This Management? By WALTER PUCKEY, 
M.I.P.E. London: Chapman and Hall, Limited. 
[Price 15s. net.] 

Mucs had been talked and written about manage- 
ment, even before the war. Some of it was practical 
and good, but much more bore rather too obviously 
the signs of the synthetic product ; based on theories 
and principles which were good enough in them- 
selves, but insufficiently supported by evidence that 
the speakers and writers had succeeded in the prac- 
tice of the art that they sought to expound, these 
adjurations often served merely as reminders of the 
old adage that ‘“ Those who can, do—those who 
can’t, teach.” It may be said at once that Mr. 
Puckey’s book is in a very different category, and 
would have attracted favourable attention even if 
the author were not a director and general works 
manager of Messrs. Hoover, Limited, and a frequent 
contributor to the discussions of the Institution of 
Production Engineers. At the same time, it is not 
particularly easy to review in a short space ; a mere 
recital of the scope, as indicated by chapter head- 
ings—such as ‘‘ The Personal Qualities of the 
Manager,” ‘“‘ The Technical Qualities of the Mana- 
ger,” “* The Training and Selection of Managers,”’ 
etc.—would hardly serve to distinguish it from a 
dozen other works on the subjecé, whereas in fact it 
is distinctive in style and often in outlook, and 
derives additional force from the numerous examples 
from his own experience with which Mr. Puckey 
drives home his points. It is hardly fair, perhaps, 
to single out one chapter for mention, out of 13 
chapters and six appendices, but we would suggest 
that Chapter 9, on “ The Joint Consultative Com- 
mittee ’’ should be of interest to.many engineers 
and others occupying managerial positions—especi- 
ally if their own experience of such committees has 
not impressed them favourably. The perusal of this 
chapter will almost certainly lead to a study of 
the others, if they have not been read already ; and 
the reader will probably find that, whether he agrees 
with the author or not on some of the more con- 
troversial points, he has learned something of value. 
We would suggest, however, that the book would be 
even better if it had not quite so many parenthetical 
interjections ; such asides may be suitable enough 
in an address to a works meeting, with the personality 
of the speaker to give additional point to them, but 
they are not always so effective in cold print. 
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MAGNESIUM ALLOYS IN 
DESIGN. 


By Dr. E. W. Tomas, A.M.Inst.C.E. 


MaGnEsIuM-RICH alloys may be said to be the 
lightest of the light alloys. Before the war, they 
were better known in Germany and America than 
elsewhere, but the present conditions have intensi- 
fied their development and use in this country. For 
structural work, the metal is available commer- 
cially in the extruded form as angles, channels and 
tees. The alloy strip can be drawn, folded or rolled 
to angle and channel section to form structural 
ribbing and bracing. The typical alloy consists of 
85 per cent. magnesium, 11 per cent. aluminium, 
1-5 per cent. zinc, and 1-0 per cent. manganese, 
with a total impurity not exceeding 1-5 per cent. 
As regards the physical properties, the minimum 
requirements of the Air Ministry Specification 
DTD 259 are: 0-1 per cent. proof stress, 11 tons 
per square inch; ultimate tensile stress, 17 tons 
per square inch ; and percentage elongation, 10 per 
cent. on a 2-in. gauge length. In the commercial 
product the tensile 0-1 per cent. proof stress, 
varies from 9 tons to 12 tons per square inch with 
an ultimate tensile stress of 18 tons to 22 tons per 
square inch, and an elongation, on a gauge length 
of four times the square root of the cross-sectional 
area, of 16 per cent. to 12 per cent. It will be noted 
that the alloy is more suitable for structural pur- 
poses than the standard specification would imply. 
It is, however, stronger in compression than in 
tension. Typical test values are: Compression 
proof stress, 0-1 per cent., 12 tons to 16 tons per 
square inch, with an ultimate compression strength 
of 21 tons to 23 tons per square inch. If the 
strength-to-weight ratio is taken as the proof stress 
divided by the specific gravity (1-82), the ratio is 
5-0 to 6-6 in tension and 6-6 to 8-8 in compression. 
It may be of interest to mention that for structural 
mild steel to British Standard Specification No. 15, 
the strength-to-weight ratio is 2-0. For purposes 
of design, the working stress for material conforming 
to the minimum requirements of Specification 
DTD 259 may be taken, for tension members, as 
one-half the tensile proof stress, namely, 5-5 tons 
per square inch on the net section, for axial stress. 

In connection with the design stress for com- 
pression members, it will be necessary to consider 
the critical conditions for flexural instability, and, 
in addition, torsional instability. The column 
formula recommended by the British Standards 
Institution, and now adopted for structural design, 
is based on the incidence of flexural instability in a 
column where the effect of imperfections is repre- 
sented by an initial curvature. This formula may 
be written as 

crippling stress = R — 4/(R*?— P,P.) tons per 

square inch, 
where 

Py = equivalent yield stress, tons per square inch, 

mxE 


L\2 
@) 
= ratio of effective length to the least radius of 
gyration, 
E = modulus of elasticity (tension) 
= 2,900 tons per square inch, 


P, = Eulerian value = 





tons per square inch, 
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it Ba Ma) and 
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= 0-003 =. 


The latter figure is a measure of the practical 
imperfections in a column and is based on steel 
practice. It is reasonable to assume that this 
figure would serve as a tentative guide to the 
imperfections likely to obtain under similar condi- 
tions using magnesium alloys. Adopting the 0-1 per 
cent. proof stress as the equivalent yield stress in 
the above formula determines the values of crippling 
stress which are given graphically in Fig. 1. The 
proof stress has been taken as 11 tons per square 
inch, and the graph thus applies to extruded sections 
to Specification DTD 259. For the purpose of 
determining the working stress, British Standard 


practice has again been followed by dividing the 
crippling stress by 2-36. There is, however, no 
criterion for magnesium alloys, and it is suggested 
that where design conditions are known a lower 


data. 

The study of only the limiting load at which 
flexural instability occurs has long been the basis 
of the design of compression members, but the 
existence of torsional instability and its occurrence 
has been described in ENGINEERING, vol. 152, 
pages 342 and 482 (1941). The following brief 
summary may suffice for the present purpose. If 
a long and thin strip of metal is supported at the 
ends and an axial load is applied, the strip will 
deform in a typical Euler curve, the bending being 
resisted by the flexural rigidity of the cross-section. 
The limiting conditions for the incidence of flexural 
instability may be determined from Euler’s formula, 
or from the formula given above, which allows for 


figure might be used, subject to correlation by test | L 





practical imperfections. If this thin strip is stiffened 
_Kig.1. 
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by being formed into an angle, or by the addition | 
of a thin rib, the long edges will tend to wrinkle or 
twist as crippling takes place. This tendency to 
twist will be resisted by the torsional rigidity of 
the section. Under certain conditions this results 
in torsional instability, and its incidence is con- 
trolled by the expression 
Er@ N# 
P= ars + 

where 

p = crippling stress, tons per square inch, 

E = modulus of elasticity, tons per square inch, 

N = modulus of rigidity, tons per square inch, 

L = effective length in inches, 

t = thickness in inches, 

b = breadth of the outstanding leg or flange in 

inches. 
Adopting for E the value 2,900 tons per square 
inch, and for N 1,190 tons per square inch, gives the 
corresponding expression for crippling stress as 
p = 2,380 Ms + 1,190 5 

It will be noted that the expression is in two parts, 


tons per square inch. 








the first allowing for the flexural ratio of length to 


thickness, and the second for the torsional ratio of 
breadth to thickness. As the length increases the 
second term predominates. The crippling stress 
values so derived are given in Fig. 2 for a value of 


7 of 100. A study of the above expression wil] 


confirm that the crippling stress values so obtained 
cover the practical cases. The limiting value of 
the ratio of breadth to thickness is seen to be 10-5, 
Thus in design the ratio of breadth to thickness 
of any outstanding leg or flange should not exceed 
this figure if torsional instability is to be avoided. 
By contrast, the limiting ratio is 11-0 for aluminium 
alloys of equivalent yield stress 15 tons per square 
inch, and 17-5 for mild steel of yield stress 18 tons 
per square inch. Subject to the requirements to 
prevent torsional instability, the cross-sectional area 
of the compression member is readily computed 
from Fig. 1, after allowing a suitable factor of 
safety. 





THE PATTERN OF FUEL 
RESEARCH.* 
By Dr. J. G. Kixa, O.B.E. 
(Concluded from page 64.) 

THE pattern of gasification research has been con- 
sidered only as it applies to the production of crude 
gas. Apart from this, there is a wide field covering 
the subjects of gas purification and distribution and 
of by-products, and a still wider field dealing with 
problems of utilisation of gas, coke, and other products. 
As I have indicated, the pattern of research on gas 


production has now changed markedly, but the older , 
| method of carrying out investigations using full-scale 
| plant has by no means become obsolete. There are 
| many investigations which must still be carried on 
under industrial conditions, but with research control. 
| 


| of research upon the constitution and properties of 


Researches on Coal.—It would be unwise not to 
include in this review some consideration of the pattern 


coal. In coal research, a great many techniques or 
methods of attack have been ado ted, and there are 
few processes in which coal is a as a raw material 
on which one or more of these do not directly bear. 
In addition, certain techniques bear directly, and some 
indirectly, upon the changes which occur when coal 
is burned as a fuel. If the pattern of coal research 
does not interweave with those of the processes con- 
suming coal, therefore, it must be made to do so. 
Most of the fundamental research on coal has been 
aimed at the acquiring of a knowledge of the chemical 
constitution of coal, i.e., of the nature of the complex 
molecular aggregate or unit of which the true coal 
substance is built up. The methods used have been 
many and varied, but they fall into four main groups, 
as follows :— 


Chemistry. Physics. 

Extraction by sol- Study by porosity. 
vents. X-ray diffraction. 

Oxidation. Reflection of light. 
Extraction by alkalis. Radiography. 
Hydrogenation. Empirical Methods and 
Halogenation. analysis, 
Artificial coalification. Assays. 

Petrology. Caking phenomena. 
Constituents. Therma) distillation. 


Plant remains. Analytical methods. 


A comprehensive review of the work done in the 
first three groups and by thermal distillation has just 
become available.t It shows that the chemical 
methods have been aimed almost exclusively at the 
elucidation of the nature of the coal ‘‘ molecule.” Most 
of them have established the existence of benzene and 
sag: daa rings, and benzene carboxylic acids have 
been identified in the products of drastic oxidation, 
although slight oxidation has not helped greatly, in 
that the intermediate products have been too complex 
for identification. Extraction by solvents has - 
vided information upon the components of coal fre 
are presumed to enco' coking, and mild hydro- 
genation has produced evidence, not yet fully explored, 
of modification of caking power by the selective removal 
of active oxygen. The conclusions from the 
mass of data so far accumulated by chemical methods 
would seem to be, first, that more careful separation 


of coal into its physical components or its d ation 
products is necessary before chemical methods are 


applied, and, second, that few of the methods have 





* Melchett Lecture for 1944, delivered before the 
Institute of Fuel, on Thursday, October 12, 1944. 
Abridged. 

t+ Horton, Randall and Aubrey, Fuel, vol. 23, pages 65 
and 100 (1944). 
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yet yielded information of value in the utilisation of 
coal in any major industry. A general plan for the 
future would seem, therefore, to be steady progress 
in the application of existing techniques, and, if possible, 
the development of new methods, such as stepwise 
oxidation and hydrogenation to break down the mole- 
cule slowly. 

The application of petrological methods to the 
examination of coal has proved of practical value in 
several ways. The properties of the Stopes con- 
stituents have proved so distinctive in many coal 
seams as to have led to the separation of these seams 
into industrial grades. Attempts to extend the classi- 
fication to a large number of macerals or microscopic 
ingredients, though of strong academic interest, has 
as yet no practical application. Also of mainly 
academic interest is the identification of plant remains 
in coal, in the formulation of theories of coal deposition 
and formation. The identification of characteristic 
spores in coal has, however, proved of value in the corre- 
lation of coal seams the continuity of which had been 
broken by earth movement. The petrological study 
of coal, therefore, has not only academic interest, but 
possibilities of practical application in coal mining 
and in coal preparation; a national scheme has even 
been suggested for post-war coal treatment. 

Physical methods for the evaluation of coal have 
followed all the common lines of density, porosity, 
radiography, etc., and now include also the newer 
techniques of X-ray diffraction and the reflection of 
light. The microporosity of coal, whether measured 
by sorption of water or heat of wetting, has been 
shown to have a definite relation to its composition as 
indicated by its carbon content. This fact has proved 
of practical value in coal cleaning and in the production 
of active carbon from coal, and it may well prove 
useful in other directions. Fig. 3, on this page, is a 
characteristic curve relating the porosity and carbon 
content of dry ash-free coal. 

The macroporosity of coal has been examined by 
radiographic methods, the pores being defined by 
filling them with a solution of a lead salt. The nature 
of these pores and of the fine crack in lump coal is 
worthy of further study in relation to coal-mining 
problems, and to the breakage of coal in the prepara- 
tion of commercial grades. The examination of coal 
by reflected light has revealed ten components having 


different reflectivities. The number and proportion of | 


these components varies in coals of different rank, 
and can serve as a measure of rank and of the variation 
of coal properties normally associated with c of 
rank. The use of X-ray diffraction methods has shown 
that banded coals have a lattice structure similar to 
that of graphite, and that there is a continuous tran- 
sition through increase of rank to graphite ; the dimen- 
sions of the lattice vary with the degree of coalification. 
Similar changes appear in the dimensions of crystallites 
in coke as the temperature of carbonisation increases, 
and this technique may come to serve a useful purpose 
in bringing to light a reason for high and low reactivity 
in cokes made by different methods, and in suggesting 
a method of ensuring high reactivity. 

Former slowness of progress in the research upon coal 
constitution has given rise to a number of empirical 
methods of examination which have usually been directly 
associated with one or other of the industrial uses of 
coal, Since the observations made using such methods 
can be correlated with practice on the one hand and 
fundamental work on the other, their value must not 
be discounted even in the event of intensification of 
the attack by research methods. As an example of 
the value of empirical observations can be taken the 
practical scale of caking power which a carbonisation 
assay method provides. The assay evaluation of 
caking power provides a curve which shows a distinct 
relationship with the porosity curve of Fig. 3. Such a 
seale of caking power can be related by experience to 
any practical use of coal in which fusion occurs. 

The thermal decomposition of coal, though empirical 
in its destructive action, has formed the basis of an 
extensive research to define the nature of the products 
obtained at different temperatures during the heat 
treatment of coal and their relation to temperature, 
which has proved of great value in the study of car- 
bonisation blems, with which its connection is 
apparent. It may be said that this field has now been 
fully covered. Although designed to throw light on 
the caking of coal, neither these researches nor those of 
solvent extraction have been entirely successful. Em- 
pirical tests such as that of the degree of swelling of 
coal on heating under defined conditions, the pressure 
developed during swelling, and the nature of the 
plasticity developed, are all being studied in relation 
to carbonisation processes, but are still too far dis- 
sociated from the academic research on coal constitu- 
tion to conform to its pattern. The time has now come, 
therefore, when an extended attack should be made 
upon the whole subject of the caking of coal, wherein a 
combination of methods of both types is employed. 

Some reference must be made to methods of analysi 
of coal. Research into analytical procedure and into 


methods of sampling over a period of years has resulted 
in modern methods which should require only slight 
modification in the future. The application of new 
ideas to coal analysis should, however, be continued on 
the basis of a research upon analytical methods. The 
immediate value of exact methods is obvious, but in 
the future as new discoveries are made and compared 
with old, it may well be important to have defined more 
exactly the type of coal used in each case. 

It is obvious that no clear pattern has ever been pre- 
pared for research on coal structure and properties. 
There are various centres of more or less 
attack by chemical physical, petrological, and empirical 
methods. But a pattern, to be complete, cannot be 
unidimensional, and hitherto there has been little con- 
nection between the 1 lines of research. The 
research work in this field differs from the other two I 
have dealt with, in that it is concerned more with the 
investigation of structure and properties than with the 
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development of processes, although its results may 
affect the processes in the other sections to a consider- 
able extent. It is understandable, therefore, that the 
pattern should be different, and it is possible that it 
should retain these separate lines of research, so long 
as it is borne in mind that they are converging lines, 
aiming at the same target, and increasingly dependent 
upon each other’s progress Solvent extraction, for 
example, has not been shown to be particularly helpful 
in itself, but allied with chemical action such as hydro- 
genation, oxidation, or halogenation by stages, it may 
make much greater progress. Similarly, the physical 
detection of coal entities and the physical definition of 
coal structure as regards changes in porosity on heating, 
if they are correlated with the results of chemical 
investigation, may well lead to new uses of coal as a raw 
material rather than as a fuel. The empirical methods 
of classifying and rating coals should be incorporated 
in the more scholarly treatment of the subject, and 
their fundamental meaning explained in the language 
of physical and chemical research. 





LECTURE ON CAMOUFLAGE.—Wing-Commander T. R. 
Cave-Brown-Cave, C.B.E., F.R.Ae.S., M.1I.Mech.E., 
Director of Camouflage, Ministry of Home Security, will 
deliver the Francis Cobb Lecture of the Royal Society 
of Arts at the Institution of Mechanical Engineers, at 
5.30 p.m., on Wednesday, February 14. His subject will 
be “‘ Camouflage for the Protection of Civil Factories and 
its Application to Peace-Time Purposes.” 





BRITISH COLLIERY OWNERS RESEARCH ASSOCIATION. 
—tThe third issue of the quarterly Bulletin of the British 
Colliery Owners Research Association contains articles 
entitled “‘ Coal-Dust Research in the Notts and Derby- 
shire Coal Fields,’”’ by Mr. J. T. Barclay; “‘ An Attempt 
to Correlate Light Absorption Measurements of Koni- 
meter Spots with Equivalent Gravimetric Values,” ‘by 
Mr. A. G. Withers; ‘‘ Résumé of Investigations Carried 
Out in the Mining Research Laboratory during the Three 
Months ended June 30, 1944,” by the Director of the 
Laboratory; and “‘ The Influence of Chain Design on 
Methods of ‘ Wet’ Cutting,” by Mr. B. R. Lawton. A 
foreword by Mr. Robert Foot on the importance of 
research and abstracts of current literature on mine 
production, health and safety measures, and coal pre- 
paration for the market are also included. The offices of the 





Association are at 53, Parliament-street, London, S.W.1. 


STANDARD SCREW THREADS, 
LIMITS AND FITS.* 
(Concluded from page 65.) 
Buttress Threads.—It had been agreed at the New 
York conference that the United States and Great 
Britain should collect data on the t; of buttress 
threads ee Oe eer combina omuanoe 
investigating i of establishing a common 
standard for the form of this thread. These data had 
enabled the delegates from the two countries to present 
proposals to the London conference on the standardisa- 
tion of the thread form. In the American proposal, 
the form had a 7-deg. angle for the pressure flank, a 
45-deg. angle for the back flank, flat crests on the screw 
and nut, having widths of one-eighth ae 
of the pitch, respectively, and suitabl i roots. 
The form of thread proposed by the British delegates, 
which was based on a mathematical investigation of 
the resistance of the thread to combined bending and 
shear under load, had flank angles of 74 deg. and 45 deg., 
flat crests of equal width on the screw and nut, and 
cleared radiused roots with a depth of engagement 
equal to two-fifths of the pitch. 
It was finally agreed that the accepted form should 
be in accordance with the British proposal, but with 
a 7-deg. angle for the pressure flank. The B.S.I. was 
to be requested to formulate a draft Standard on the 
lines, and to include recommendations for the 
relationship of pitch to diameter, ‘tables of clearances 
and tolerances, and recommendations relating to 
gauging practice. This draft was to be submitted in 
due course to the American and Canadian Standards 
Associations for review. 
Instrument Threads.—The discussions at the confer- 
ence on instrument threads fell under the general 
headings of Fastening Screws, Bearing Adjusting 
Screws, Fine Motion and Translating Screws, and 
Optical Mounting Threads for Tubes and Cells. For 
fastening screws above 0-06 in. in diameter, it was 
American practice to use the American National Fine 
series, and British practice to use the B.A. series, 
principally the even numbers. It was realised that it 
would not be possible to achieve a unification of these 
larger screws. 

For screws below 0-06 in. in diameter, an American 
proposal for a series ranging from 0-01 in. by 400 
threads per inch to 0-06 in. by 80 threads per inch 
was discussed in relation to the B.A. series and the 
Swiss horological series of threads in metric units 
having a 60-deg. angle. It was finally agreed that, for 
instrument screws smaller than 0-06 in., the B.S.I. 
should prepare, and submit to America, a modified 
B.A. series with the diameters and pitches in inch units 
rounded off to convenient figures, in the hope that 
agreement might be reached on a series of small instru- 
ment-fastening screws. 

No definite proposals were put before the conference 
regarding bearing adjusting screws. It was agreed 
that both American and British practice relating to 
these screws should be investigated, and the data 
correlated, with the view to formulating an acceptable 
common standard. 

As regards fine-motion and translating screws for 
instruments, the American Delegation had no pro- 

to offer. They were informed that certain 
recommendations were to be found in a report on 
Optical Screw Threads, issued in 1920 by an advisory 
committee of the Department of Scientific and Indus- 
trial Research. A sub-committee of the conference 
later set out a tentative short series of pitches and 
preferred diameters from 4 in. to 1 in. 

In the case of optical mounting threads, it appeared 
that, for objectives, the British Royal Microscopical 
Society thread was universally used in America and 
Great Britain. On the other hand, the British Delega- 
tion reported that the series of threads on tubes recom- 
mended in the D.S.I.R. Report (1920) was not generally 
worked to in Great Britain. A sub-committee gave 
this matter detailed consideration, and drafted a new 
series of pitches for optical mounting threads on a 
preferred-number basis. While discussing instrument 
threads, the conference agreed that data should be 
collected and interchanged regarding the threads used 
for mounting instruments on tripods. 

Unification of Screw Threads.—The conference on 
the unification of screw threads was presided over by 
Sir William Larke, K.B.E., chairman of the General 
Council of the B.S.I., who expressed the hope that the 
London conference would be the precursor of many 
others devoted to collaboration in technical and 
production matters. In presenting the United States’ 
views on the subject, Mr. Cyril Ainsworth, assistant 
secretary, American Standards Association, commented 
on the successful progress made in international 
standardisation in the fields of illumination, photo- 





* Summary of Report of Conferences on Standardisa- 
tion of Screw Threads and Cylindrical Fits, issued by the 
Industrial Information Division, Ministry of Production. 
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MAGNETIC DETECTION OF CRACKS. 


THE EQUIPMENT AND ENGINEERING COMPANY, LIMITED, LONDON. 
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metry and electricity, and expressed the opinion that 
no other proposal. for international standardisation 
previously advanced had greater potentialities for 
service than that for a common screw thread. 

Mr. Ainsworth mentioned that the previous attempt 
at unification, in 1926, originated with the British, 
who offered a compromise thread with an angle of 
57} deg. and so proportioned as to permit of reasonable 
interchangeability with existing Whitworth and Ameri- 
can threads. This proposal was not accepted by the 
United States. The subject was revived by the British 
Mission at the conference in New York in 1943, where 
it was stated that, above } in. diameter, the B.S.F. 
series of threads was little used; whereas, in the 
United States, the American National Fine series of 
threads was widely adopted. He felt, therefore, that 
acceptance of this series by the British might possibly 
form a basis for the unification proposed. Mr. J. G. 
Morrow, chairman of the Canadian Standards Associa- 
tion, stated that Canada was particularly interested in 
unification, having had to produce, through two wars, 
ordnance and equipment to different thread standards. 

The British viewpoint was presented by Mr. F. H. 
Rolt, chairman of the B.S.I. Screw Thread Committee. 
He stated that, since the return of the British Screw 
Thread Mission to the United States in 1943, the 
B.S.I. Screw Thread Committee had given active 
consideration to the possibility of unifying the American 
and British systems of screw threads. Early in 1944, 
they had held a conference of industrial engineers to 
discuss the matter, and the general opinion was that 
any such unification should be in the direction of a 
flat-crested thread with a rounded root. As regards 
the angle of the thread and its general proportions, 
it was considered that the optimum values could only 
be arrived at by a systematic series of fatigue tests on 
the relative strength of threads of different angles, 
depths of engagement, etc. The B.S.I. Screw Thread 
Committee had accordingly prepared a tentative pro- 
gramme of tests for consideration at the London 
conference. His committee also offered for considera- 
tion three tentative series of threads, the diameters 
and related pitches of which were based on a logical 
sequence of preferred numbers. The coarse-thread 
series was closely in agreement with the B.S.W. and 
the American Coarse Thread series; the fine-thread 
series followed closely the American Fine Thread 
series, and the extra fine series was proposed as a 
standard for design threads. 

The American Delegation presented a proposal for 
unification based on the American Fine Thread series, 
the form of thread being the same as the United States 
Standard except that the root was rounded. These 
threads would be interchangeable with the present 
American National Fine threads. 

In discussing this # aay. the British delegates 
confirmed the desirability for a change in the present 
B.S.F. series in the direction of finer pitches, on the 
lines of the American National Fine Thread series. 
While they appreciated the reluctance of American 


LONGITUDINAL CRACKS IN Baks. 


engineers to depart from their present 60-deg. thread, 
the British Delegation pointed out that the acceptance 
of the proposed form of thread would represent a very 
radical change to British progucers. They held the 
view that the case for such a change would require to 
be supported by convincing proof of the superiority 
of the proposed form of thread over existing standards. 
It was for that reason that they put forward their 
proposals for a programme of rese on the strengths 
of threads of varying angles and proportions. 

They suggested that, to expedite matters, such a pro- 
gramme might well be carried out jointly by the 
countries represented at the conference. r lengthy 
discussion, agreement was reached on the British pro- 
posal, and a sub-committee subsequently formulated a 
detailed p e for the research to be carried out 
in the three countries. It was also agreed that, when 
the ideal thread form had been established, serious con- 
sideration should be given to the simplification of the 
existing thread series as recommended in the second 
part of the British proposals. 

Design and Drafting Practice —Having completed the 
discussions relating to the subjects stated in the terms 
of reference of the Joint United States-Canadian Mis- 
sion, the British delegates to the conference took the 
opportunity of acquainting the visitors from overseas 
with recent developments in Great Britain in the 
establishment of a code of practice in dimensioning and 
tolerancing drawings, pes! oe with a simplified method 
of presenting essential information on drawings by the 
use of symbols for indicating position, concentricity and 
symmetry tolerances. It was agreed that the universal 
adoption of this practice would result in a considerable 
saving of time and avoidance of ambiguity in drawings. 

During the discussion it was mentioned that Mr. C. A. 
Gladman, of the National Physical Laboratory, who 
had been intimately connected with the development of 
this practice, would shortly be reading a paper on it in 
London before the Institution of Mechanical Engineers.* 
The American delegates expressed the hope that it 
might be possible for Mr. Gladman to read the paper 
also at the annual convention of the American Society 
of Mechanical Engineers in December, 1944, and that of 
the Society of Automotive Engineers in January, 1945. 

Tool and Screw Thread Production.—A conference 
also took place with representatives of the British Tap 
and Die lecasetioterens at their request. An inter- 
c of information took place between the American 
and British representatives covering the range of tool 
production for the various types screwed produets. 
It was remarked that the tolerances on the tools were 
necessarily closely associated with those established for 
the product. It was evident that this interchange of 
information had been very valuable and, as the co- 
ordination of thread specifications would demand a 
similar co-ordination of practice in production tools, it 
was considered that such interchange of information 
should continue to take place from time to time. 








* See ENGINEERING, Vol. 158, pages 433 and 451 (1944). 





. 2. Com ror Derectina TRANSVERSE CRACKs. 


MAGNETIC CRACK-DETECTION 
EQUIPMENT. 


THE extensive use of magnetic methods for the 
detection of surface cracks in iron and steel com. 
ponents has led to the design of various special forms 
of apparatus intended to facilitate the testing operation 
in some particular application. In this method, which 
is now generally familiar to engineers, the part to be 
examined is strongly magnetised and dusted with 
powder consisting of freely-divided iron or steel parti- 
cles, which are found to adhere to the metal in the 
neighbourhood of the crack, even if the latter is too 
small to be detected by visual examination. In prac- 
tice, it is more convenient to cover or spray the 

with paraffin, or other suitable oil, containing 
the finely-divided iron in suspension, a crack, in this 
case also, being indicated by the adherence of the iron 
particles. It will be clear that the latter adhere to 
the surface of the being tested in the neighbour- 
hood of a crack only because the magnetic reluctance 
is increased by the minute air gap due to. the crack, 
causing some of the flux to pass out into the surrounding 
medium and hold the particles in position. Obviously 
this leakage flux will be greatest when the crack is at 
right angles to the direction of the main flux and will 
be negligibly small when the crack is parallel with it. 
To detect both longitudinal and transverse cracks in 
the part to be tested it is therefore necessary to apply 
the main flux in two directions at right angles. 

Fig. 1, on this page, illustrates the apparatus 
developed by The Equipment and Engineering Com- 
pany, Limited, 2 and 3, Norfolk-street, Strand, 
London, W.C.2, for detecting longitudinal cracks in 
steel bars before commencing machining operations, in 
order to avoid the waste of time and labour which would 
be involved in machining faulty material. As will be 
seen, the equipment comprises a trough mounted at a 
convenient height on angle-iron frames. The trough is 
made in sections, 6 ft. in length, two or more of which 
can be joined together to suit the length of the material. 
Two V-shaped contact blocks are clamped on to the 
upper edges of the trough, the distance between them 
being adjusted so that the ends of the bar to be 
examined can be supported in the V’s; additional 
support for long bars is provided by two wooden V- 
blocks placed in the trough to prevent the bars from 
sagging on to the joint partitions. The contact blocks 
are faced with metal gauze to make a cushion contact 
on the ends of the bar, and the blocks are connected 
to the secondary of one of the firm’s transformer 
units, which are designed to supply a heavy current 
at a low voltage when the primary is connected to 
the ordinary 50-cycle mains. The transformer is 
enclosed in a steel-cased cabinet, which can be seen 
behind the trough in Fig. 1, and this cabinet also 
contains the main switch and the apparatus for con- 
trolling the secondary current. The control is effected 
by varying the number of primary turns. 

The current flows from the contact blocks through 
the bar being examined, its value being adjusted 
to about 150 amperes per inch of the circumferential 
measurement of the bar. Since the bar is of mag- 
netic material, and assuming it to be of cylindrical 
form, it will be strongly magnetised in a circumferential 
direction, the flux being mainly confined to the material 
of the bar, —— in the neighbourhood of a longi- 





tudinal crack or flaw. The defect can then be detected 
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CORRIDOR COACH FOR THE L.N.E.R. 


MR. EDWARD THOMPSON, 0.B.E., M.I.MECH.E., CHIEF MECHANICAL ENGINEER. 
Corridor Side 


I Yeaes) ae oe 
byfspraying the bar with the suspension of finely- 
divided iron above referred to. The suspension, 
commonly known as detecting “ ink,” is contained in 
a cylindrical tank beneath the trough and is supplied 
by means of a small electrically-driven pump, through 
flexible tubing, to a spraying nozzle, by means of which 
the operator applies it to the surface of the bar. The 
surplus ink is collected in the trough and thence 
returned to the tank, a continuous circulation being 
maintained in this way, so that the ink is kept 
thoroughly mixed as long as the equipment is in use. 

The photograph reproduced in Fig. 2 shows a 
magnetising coil which is used with the same trans- 
former unit for the detection of transverse cracks. If 
this coil is placed so that it encircles a cylindrical 
component, a longitudinal flux will be produced in the 
latter when a heavy current is passed through the coil. 
Any transverse crack can then be rendered visible by 
spraying the component with detecting ink. It may 
be mentioned here that with both of the above methods 
of testing it is not always necessary to maintain the 
current continuously ; it is often sufficient to pass 
a current impulse through the coil or through the 
component under test, the residual magnetism then 
enabling a crack to be detected when the ink is applied. 
For the production of the current impulses, a portable 
push-type switch is provided, and the operator, holding 
this in one hand and the spraying nozzle in the other, 
can examine the component in short sections. 

We understand that the coil shown in Fig. 2 has 
been employed successfully for detecting cracks in 
crankshafts. If the coil is passed over the journals, 
webs and crankpins, any cracks which lie transversely 
to the flux can be detected by the ink. For detecting 
longitudinal cracks, however, a bar covered with 
insulating sleeving, and having an outside diameter 
of 1 in., is placed in the axial hole in the journal or 
crankpin. e leads from the transformer secondary 
are connected to the ends of the bar by spring clips 
and a current passed through it. The effect of 
the current is to produce a circumferential flux in 
the material of the jcrankpin or journal surrounding 
the bar, so that cracks in a direction parallel to the 
bar can be detected by the ink. The results of this 
method of testing, it may be noted, are similar to those 
which would be obtained by passing a heavy current 
in a longitudinal direction through the crankpin or 
journal itself. Longitudinal cracks in the webs could 
only be detected in this way if there, were holes drilled 
through them of sufficiently large diameter to 
enable the insulated bar to be inserted, but in these 
members transverse cracks are obyiously of greater 
importance. In the case of solid crankshafts, or where 
only small oil holes have been drilled, it is n 
to pass the current through the shaft itself, the shaft 
being supported on gauze-faced!V-blocks for the purpose. 





ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—The annual luncheon of the Association of Supervis- 
ing Electrical Engineers will be held at 12.30 for 1 p.m. 


Re. 
ONS 





POST-WAR STANDARD CORRIDOR 
COACH FOR THE L.N.E.R. 


THE conventional design of corridor coach for long- 
distance trains is provided with doors for exit and 
entry at the ends only. This gives rise to considerable 
congestion in the corridors at termini, more especially 
if passengers who have left a coach attempt to re-enter 
it in order to retrieve forgotten belongings. At inter- 
mediate stations, where passengers often attempt to 
enter a coaclf before all the alighting passengers have 
left it, the resulting confusion may cause the train to 
be appreciably pa thoy Another objection to the 
conventional layout is the possibility that passengers 
may be trapped in their carriage if the ends should be 
severely damaged in a collision. Emergency devices 
for increasing window openings are sometimes provided 
to reduce this risk, but these may be overlooked, or may 
prove unworkable in an accident. A certain amount of 
passenger discomfort arises also from the proximity of 
the exits to the toilets, as standing passengers, or pas- 
sengers intending shortly to leave the train, tend to 
congregate near the exits and hence obstruct access to 
the toilets. 

All the above-mentioned disadvantages have been 
minimised, or entirely overcome, in a new type of 
corridor coach recently completed and put into service 
by the London and North Eastern Railway. In the 
hew layout, which was adopted at the suggestion of 
Sir Charles Newton, the company’s chief general 
manager, the coach is divided into three sections of 
two compartments each by the inciusion of two trans- 
verse passages with doors at both ends. This arrange- 
ment has only been employed so far in a first-class 
coach for seating 36 passengers, but it will be standard 
for future vestibuled corridor stock. The side eleva- 
tion, Fig. 1, and the plan, Fig. 2, show the general 
arrangement of a coach of the new type. The advan- 
tages claimed for the layout illustrated are five in 
number. Firstly, the average distance between door 
and seat is much reduced. Secondly, if the end com- 
partments be excepted, passengers can move between 
the door and any seat without passing another compart- 
ment ; to reach the end compartments it is not neces- 
sary to more than-one other compartment. 
Thirdly, the transverse passages enable passengers to 
pass conveniently when walking along the corridor in 
opposite directions. Fourthly, congestion on the plat- 
forms is reduced when passengers are entering and 
alighting from the train. Lastly, greater privacy is 
afforded around the toilet compartments at each end 
of the vehicle. Subsequent coaches built to the pew 
design will be 1 ft. 6 in. longer than the prototype coach 
in order to provide extra room for lavatory accom- 
modation. 

The coach body is of steel and timber composite 
construction, and it differs from earlier standard designs 
in having larger windows, those to the exterior being 
3 in. deeper and 6 in. wider than the previous standard. 
The sill is lowered to 29 in. from the floor. On the 
corridor side of the coach, the pillars between the win- 





on March 10, at the Connaught Rooms, London, W.C.2. 


dows are placed opposite the partitions dividing the 


compartments, so as to give an unobstructed view across 
the corridor. Sliding-shutter ventilators are fitted in 
each compartment and in two of the corridor windows. 
The toilet compartment windows are oval, and each is 
provided with a sliding-shutter ventilator. The in- 
ternal fittings and trimmings of the prototype coach are 
of pre-war standard, but they will be brought into line 
with post-war requirements as soon as new materials 
become available. 





NOTES ON NEW BOOKS. 


Stores Control. By W. Netson Wricut. London: 
Richard Madley, Limited. [Price 2s. net.] 


Srorzs are cash in another form, but it is often over- 
looked that their control is as important as that of 
the accounts. An appreciation of this fact on the part 
of managements would strengthen the band of many a 
storekeeper and improve the efficiency of numerous 
factories. Too often, haphazard methods of stores 
control are used, resulting in waste, and, what is 
almost worse, ignorance of the true position of the 
stock held. In most cases, this little booklet should 
be a most useful guide, more especially to firms 
considering the overhaul of their stores systems to 
meet new conditions, which will differ vastly from 
those of the last five years. It deals with the fixing 
of quality and quantity standards, the decreasing of 
stock and increasing of turnover, stocktaking, store- 
keeping and stores record forms. In the last-mentioned 
category, a number of useful examples are given with 
the minimum of complication, obviously the result of 
wide experience; while, as regards stocktaking, the 
author emphasises the advantages of the continuous 
system, which must commend itself to all who have 
operated it and should be tried by all who have not. 
Mr. Wright’s little- pamphlet may be recommended to 
the attention of works storekeepers, especially in the 
engineering industry, for its useful suggestions, freedom 
from padding and moderate price. 





TaR SURFACE DRESSINGS FOR Roaps.—War-Time 
Road Note No. 8, entitled “ Revised Recommendations 
for Tar Surface Dressings ” has recently been issued by 
the Road Research Laboratory of the Department of 
Scientific and Industrial Research. It revises and 
extends the recommendations given in Road Note No. 1. 
The original recommendations for surface dressings on 
bituminous roads have been retained but the text has been 
revised to conform with the new British Standard Speci- 
fication for road tars (B.S. No. 76-1943). The recom- 
mendations for dressing concrete surfaces have been 
enlarged and new sections added for water-bound maca- 
dam and wood-block surfaces. An appendix contains 
recommendations for special surface dressings, chiefly for 
aerodrome runways, using wood chippings or darkened 
sand in place of stone. Copies, price 7d., postage included, 
may be obtained from H.M. Stationery Office, York 
House, Kingsway, London, W.C.2. 
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INSTITUTION ELECTIONS. BRITISH STANDARD PERSONAL. 
SPECIFICATIONS. Following the recent fusion of the undertakings of 
InstrTuTION oF Crvu ENGINEERS. Tue following specifications of engineering interest | MESSRS. RicHaRD Tuomas AND ComPaNy, Limrren, ang 
Associate Member.—Eric Bernard Rydout, St. | have been issued by the British Stan Institution. | MESsrs. BaLpwins, Limirep, the name Ricnarp 


Albans ; Felix James Samuely, B.Sc. (Eng.), London ; 
a William Ashworth Shannon, B.Sc. (Edin.), 

inburgh ; George Stanley Short, Darlington; Pran 
Nath Singh, B.Sc. (Eng.) (Lond.}), Lahore, India ; John 
Walter Smellie, B.Sc. (Glas.), Glasgow; William 
McCulloch Smith, Freetown, Sierra Leone; Walter 
Statham, Sheffield ; George William Stead, Blackpool ; 
James Stewart, B.Sc. (Glas.), Manchester; George 
Edward Thewlis, Ewell, Surrey; Charles Geoffrey 
Thirlwall, B.Eng. (Sheff.), Doncaster; Percy William 
Trafford, Redhill, Surrey; Hubert Lionel Tucker, 
Barnstaple; Oliver Kenneth Walter, B.Sc. (Eng.) 
(Lond.), Romford; William Watson, B.Sc. (Glas.) 
Strathaven, Lanarkshire; Peter Gordon Waugh, 
Glasgow, John Gwynne Whitman, M.Eng., Ph.D, 
(Sheff.), Christchurch, Hants; John Samuel Williams, 
Cardiff ; George Alexander Wood, Motherwell; Theo- 
door Wilhelm Young, London, N.20. 


Student to Associate Member—Malcolm Webster 
Anderson, M.A. (Cantab), Folkestone; Noel Edwin 
Baigent, Crowborough, Sussex; Charles William Bat- 
terbury, B.Sc. (Eng.) (Lond.), Northampton; Eric 
James Beardsworth, M.Eng. (L’pool), Bebington, Ches. ; 
Alexander Bruce Bridger, Lomas de Zamora, F.C.S., 
Argentina ; a ae Chacko, B.A. (Madras), 
B.Se. (Eng.) (Lond.), caster ; Noel Wallace Collins, 
M.Se., B.E. (N.Z.), Wellington, N.Z.; John Stuart 
Colman, Johannesburg, S. Africa; Joseph Stanley 
Croos-Fernando, Negombo, Ceylon ; Anthony Kennett 
del Strother, B.Se. (Eng.) (Lond.), Sleights, near 
Whitby, Yorks; Raymond Frank Emerton, B.Sc 
(Eng.) (Lond.), Bournemouth; Gerald Christopher 
Goulder, Reigate, Surrey; Vivian Henry Edouard 
John Gritton, Purley, Surrey; George Allan Fenn 
Hally, M.A. (Cantab), London, S.W.1; James Carswell 
Henderson, B.Sc. (Glas.), Airdrie; Paul Herman 
Jacobs, Cape Town, S. Africa ; Louis Patrick Kirwan, 
B.E. (Natl.), Oughterard, Co. Galway ; Stanley Douglas 
Lyon, B.Sc. (Edin.), Edinburgh; James William 
McGuire, Crail, Fife; Arthur James Stuart McLaren, 
Cotti E. Yorks; Archibald William McMurdo, 
B.Sc. (Glas.), Glasgow ; James Young Milne, Sandown, 
Lo.W.; Hugh McKinty Montgomery, B.Se. (B’fast), 
Belfast ; William George Mosses, B.Eng. (Sheff.), 
Rotherham; Leslie Frank Norris, Burgess Hill, 
Sussex; Benedict John Redmond O’Mahony, B.Sc. 
(S. Africa), Johannesburg; Evan Thomas Treharne 
Rees, Ton Pentre, Rhondda, Glam. ; Derrick Stratford 
Smith, B.Se. (Leeds), Witherby, Yorks ; Noel William 
Smithson, B.Sc. (Eng.) (Lond.), Clifton, York ; William 
Cranville Core Webster, B.Sc. (Edin.), Loanhead, 
Midlothian ; Herbert Charles Vaughan Woollard, B.Sc. 
(Eng.) (Lond.), London, N.6. 





CONTROL OF MACHINERY, PLANT AND APPLIANCES.— 
Under the Machinery, Plant and Appliances (Control) 
(No. 9) Order, 1945 (S.R. and O. 1945, No. 6, price 1d.), 
the Board of Trade are empowered to grant licences to 
manufacturers to supply the machinery, plant and appli- 
ances controlled under previous Orders. Hitherto, as is 
well known, the Board have granted licences to individual 
applicants to acquire controlled machinery. The change 
in the method of licensing will enable the Board, where 
appropriate, to licence machinery manufacturers so that 
they can supply, to the home market, specified amounts 
of controlled machinery without the need for licences to 
individual users. 


SHEFFIELD METALLURGICAL ASSOCIATION.—The pro- 
gramme of spring meetings of the Sheffield Metallurgical 
Association, to be held at the Sheffield Metallurgical Club, 
198, West-street, Sheffield, 1, has now been issued. Two 
meetings will be held in February, the first, at 6.30 p.m. 
on the 13th, will take the form of a debate on questions 
submitted by members. At the second meeting, to be 
held at 6.30 p.m., on February 27, Lord Halsbury, of 
the Brown-Firth Research Laboratories, will speak on 
“* Safety Pins and Swords.”” Members are also invited to 
attend a meeting of the Sheffield Society of Engineers 
and Metallurgists, to be held at 6.0 p.m., on February 19, 
at the Royal Victoria Station Hotel, when Dr. J. W. 
Jenkin, of Tube Investments, Limited, will deliver a 
lecture on “‘ The Manufacture of Seamless Steel Tubes.” 
Further meetings of the Association will be held at the 
Sheffield Metallurgical Club at 6.30 p.m., on March 6, 
when Dr. L. Northcott and Mr. D. McLean, of the Arma- 
ment Research Department, will deal with ‘‘ The Influ- 
ence of Centrifugal Casting upon the Structure and Pro- 
perties of Steel,” and at 2.30 p.m., on March 24, when Dr. 
U. R. Evans will speak on “ The Principles Governing 
Corrosion Resistance in Metals and Alloys.” This last 
will be a joint meeting with the South Yorkshire Section 


—Test Schedule for Pa: 


Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the prices mentioned. 


Radio Components.—The Inter-Service (Communi- 
cations) Components Technical Committee have pre- 
pared a range of specifications and test schedules, 
codes of practice, and preferred lists of interim working 
schedules covering radio components required by 
the Services. These publications, which are known as 
the I.S.C. Tech. C. specifications, are issued by the 
British Standards Institution as war-emergency British 
Standards (B.S./R.C. Series). They are published in 
loose-leaf form and a special binder has been produced 
to accommodate the specifications. The publications 
are intended to be used primarily for contracts placed 
by the I.S.C. Tech.C.,; the Admiralty, the Ministry of 
Supply, and the Ministry of Aircraft Production. They 
may also be used, however, for other purposes, where 
appropriate. An index and 20 documents in the 
B.S./R.C. Series have now been published, namely, 
B,.S./R.C. G./1—General Guide on Radio Components ; 
B.S./R.C. §./i—General Specification for Radio 
Components in the B.S./R.C. Series; B.S./R.C. 8./110 
—Group Test Specifications for Fixed Resistors ; 
B.S./R.C. 8./110-1—Test Schedule for Fixed Resistors ; 
B.S./R.C. 8./120—Group Test Specification for Vari- 
able Resistors; B.S./R.C. S./120-1—Test Schedule 
for Variable Resistors; B.S./R.C. S./130—Group Test 
Specification for Fixed Capacitors ; B.S./R.C. S./130-1 
per-Dielectric Fixed Capacitors ; 
B.S./R.C. 8./130-6m—Test Schedule for Miniature 
Paper-Dielectric (Metallised-Paper Type) Capacitors ; 
B.S./R.C. S./130-2—Test Schedule for Mica Dielectric 
Fixed Capacitors; B.S./R.C. S./130-3—Test Schedule 
for Ceramic Dielectric Fixed Capacitors; B.S./R.C. 
§./130-4—Test Schedule for Electrolytic Capacitors ; 
B.S./R.C. S./141-1m—Test and Performance Specifica- 
tion for Miniature Variable Capacitors (Air-Spaeed 
Ganged Type); B.S./R.C. S./165m—Group Test Speci- 
fication for Miniature Relays; B.S./R.C. 8./165-1m— 
Test Schedule for Miniature Normal-Type Relays ; 
B.S./R.C. S./165-4m—Test Schedule for Miniature 
High-Speed Type Relays; B.S./R.C. S./130-1m—Test 
Schedule for Miniature Paper-Dielectric Fixed Capa- 
citors (Excluding Metallised-Paper Types); B.S./R.C. 
S./130-2m—-Test Schedule for Miniature Mica-Dielectric 
Fixed Capacitors ; B.S./R.C. S./130-7m—Test Schedule 
for Miniature (High K) Type Ceramic-Dielectric Fixed 
Capacitors; and B.S./R.C. G./110—Guide on Fixed 
Resistors. The index and the first sixteen of the above 
documents; namely, up to and including B.S./R.C. 
S./165-4m, are published at 6d. each and the remainder 
at 3d. each, postage included in both cases. In order, 
however, that those interested in the whole series of 
I.S.C. Tech. C. specifications may automatically receive 
them immediately they are published, the subscription 
scheme introduced in April, 1944, is still available, and 
particulars of this may be obtained from the Publica- 
tions Department of the British Standards Institution. 
Communications regarding the specifications and the 
special binders to receive them (price 4s. each, or for 
larger and stronger binders, 15s. each) should, therefore, 
be sent to the Publications Department of the Insti- 
tution. 





BOOKS RECEIVED. 


Introduction to Differential Equations. By S. L. GREEN. 
-London: University Tutorial Press, Limited, Clifton 
House, Euston-road, N.W.1. [Price 7s. 6d.] 

The Steam Boiler Yearbook and Manual, 1944. Editor: 
SyDNEY D. ScorER. London: Paul Elek (Publishers), 
Limited, Africa House, Kingsway, W.C.2. [Price 30s.] 

The Heat-Treatment of Steel. By Dr. EDWIN GREGORY 
and Eric N. Simons. London: Sir Isaac Pitman and 


Sons. Limited. [Price 18s. net.] 
Constructional Steelwork Simply Explained. By Dr. 
OscaR FABER. Second edition. London: Oxford 


University Press (Sir Humphrey Milford), Amen 
House, Warwick-square, E.C.4. [Price 6s. net.) 
Steelplant Refractories: Testing, Research, Development. 
By J. H. CHEsters. Stocksbridge, near Sheffield : The 
Central Research Department, The United Steel Com- 
panies, Limited. [Price 36s.] 

Ministry of Works. Post-War Building Studies. No. 16. 
Business Buildings. By a Committee convened by the 
Royal Institute of British Architects. London: H.M. 
Stationery Office. [Price 1s. net.] 

United States Bureau of Mines. Technical Paper No. 659. 
Analyses of Pennsylvania Anthracitic Coals. Washing- 
ton: Superintendent of Documents. 

Smithsonian Institution, Washington. Publication No. 
3742. Solar Radiation as a Power Source. By C. G. 





of the Royal Institute of Chemistry. 


THOMAS AND BALDWINS, LIMITED, has been adopted, 
It is announced that COLONEL Sir W. CHARLES Wrigar, 
Bt., G.B.E., Lizut.-Cot. J. B. NEILSON, C.M.G., D.S.0., 
SiR ANDREW AGNEW, O©.B.E., and Sm ROBERT Bartow 
have been appointed directors of the company, and that 
Mr. T. F. Davies and Mr. F. 8. PapBurRY have relip- 
quished their positions on the board. 


Mr. E. B. PRESTON has been appointed manager of 
the London office of Messrs. C. A. Parsons and Company, 
Limited, in place of Mr. A. M. RANFT, who has resigned 
on the grounds of ill-health. 


The Council of the Institute of Metals, in agreement 
with the Council of the Iron and Steel Institute, have 
appointed Mr. A. E. Cuartin, B.Sc., A.R.I.C., assistant 
secretary of the Iron and Steel Institute, to be also 
assistant secretary of the Institute of Metals. Mr. N. B, 
VAUGHAN, M.Sc., will continue to serve as assistant editor, 
and will be responsible, under the secretary, for the 
publications of the Institute of Metals, in the absence 
of the editor, Likut.-CoL. 8S. C. Gumuan, T.D., on 
military service. Mr. Vaughan has been appointed to 
serve also as assistant editor of the publications of the 
Iron and Steel Institute. 


Mr. R. T. G. FRENCH, C.B.E., who has been secretary 
to the Electricity Commissioners since their appointment 
in 1920, has retired, and has been succeeded by Mr. A. E. 
Marson, M.B.E., hitherto assistant secretary. MR. C. J. 
HornssBy has been appointed assistant secretary. 


Mr. W. Cyr. WILLiaMs, A.M.Inst.C.E., M.I.Mech.E., 
who joined the staff of Messrs. Beyer, Peacock and 
Company, Limited, in 1923, has been elected a director 
of the company. 

Mr. W. WInwoop, A.M.I.E.E., has been appointed 
distribution engineer of the West Midland Joint Elec- 
tricity Authority. 

Mr. N. E. WEBSTER, O.B.E., is relinquishing the posi- 
tion of managing director of the Nunnery Colliery 
Company, Limited, Sheffield, and his appointments with 
the firm’s subsidiary companies, but will continue to 
serve in an advisory capacity. Mr. L. MINNIS, who has 
been mining agent since 1935, has been appointed 
acting general manager of the Nunnery Colliery Company, 
Limited, and the Nunnery Coke and Gas Company, 
Limited. Mr. RatpH HALKETT, general manager and 
a director of the Sheffield and District Gas Company, 
has been elected to the board of the Nunnery Colliery 
Company, Limited. 

Mr. A. WYNN, who, in 1940, was appointed joint 
managing director of the Midland Electric Manufacturing 
Company, Limited, with Mr. W. L. BARBER, the founder 
of the company, has now been made sole managing 
director. Mr. Barber will continue to serve as chairman 
of the company. 


Mr. P. G. Bowre, A.M.Inst.C.E., M.I.Struct.E., and 
Mr. E. R. Knicut, M.Eng., M.Inst.C.E., A.M.I.Mech.E., 
M.1L.Struct.E., have been nominated by the Council of 
the Institution of Structural Engineers to serve on the 
Codes of Practice Committee on Internal Walls and 
Partitions of the Incorporated Association of Architects 
and Surveyors. 


Mr. F. WapeE-Cooper has been appointed local 
honorary assistant secretary of the Institution of Elec- 
trical Engineers for India. He has been given full 
authority to act, when necessary, on behalf of MR. 
F. H. SHARPE, who continues to serve as local honorary 
secretary. 

Mr. L. A. HOOKE, who joined the staff of Amalgamated 
Wireless (Australasia), Limited, on its incorporation in 
1913, and was appointed general manager in 1936, has 
now joined the board and has been elected managing 
director. 

Dr. G. V. Raynor, M.A., has been appointed to an 
1.C.I. Research Fellowship in theoretical metallurgy at 
the University of Birmingham. 


Mr. D. M. Smiru, B.Sc., A.R.C.Se., has left the staff 
of the British Non-Ferrous Metals Research Association 
to take up a position with Messrs. Johnson, Matthey and 
Company, Limited. 

Dr. LESLIE AITCHISON, B.Sc., who, from 1924 to 1944, 
was superintendent of Messrs. James Booth and Com- 
pany. Limited, Birmingham, has been appointed to a 
University Fellowship in Industrial Metallurgy (part- 
time) in the University of Birmingham. 

Mr. G. Kerra Drew, after nearly 18 years’ service, 
has resigned his appointment as sales director of Messrs. 
Delco-Remy and Hyatt, Limited, to take up a similar 
position with Messrs. Frigidaire, Limited. Mr. G. E. 
WRIGHT, for many years secretary of Messrs. Delco-Remy 
and Hyatt, Limited, and Mr. S. H. Biazey, the chief 
designer, have been elected to the board of the company, 
and Mr. C. H. Caar.es has been appointed general sales 





ABBOT. Washington: Smithsonian Institution. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Coal.—Never has the fuel shortage been so 
acute as it is now. Even in 1926, during the general 
strike, matters were scarcely as bad, the present condi- 
tions having been aggravated by the exceptionally cold 
weather. The fact is, as has been obvious for at least 
four years, the coal output is quite incapable of coping 
with a spell of winter weather. Some miners, it may be 
noted, have struck to emphasise their displeasure at the 
delays in the delivery of their own personal coal supplies. 
Thousands of Scottish miners, however, have been work- 
ing shifts of four and five hours duration for years past. 

Scottish Steel.—The steel plants generally are under- 
employed for lack of business. Shipyard plates are very 
slow, but the works producing plates for locomotive, 
wagon, and power-plant construction are exceptionally 
busy. Large section and heavy bar mills are also busy, 


urgently needing work. The fuel shortage is causing 
difficulty at most works. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 

The Welsh Coal Trade.—South Wales generally has 
reserved judgment on the coal plan recently produced by 
Mr. Robert Foot, pending a more detailed and careful 
examination of the proposals he makes. It has been 
agreed that the scheme was stimulating but none of the 
leaders in the industry would commit himself further. 
The South Wales area executive of the Miners’ Union 
have also deferred making any statement upon the pro- 
posal until the national body has thoroughly examined 
them. An improvement in the manpower position in 
the coalfield during the month of December was reported 
at the usual méeting of the Regional Coal Board, held last 
week by Mr. William Jones, the Regional Controller of 
the Ministry of Fuel and Power. This was due to the 
steady influx of youths into the mines from the Oakdale 
training centre which, up till the end of December, had 
dealt with 4,300 youths of whom 3,737 had been placed 
in collieries in South Wales. The supply position has 
been acute on the Welsh steam-coal market throughout 
the past week, so that salesmen have been able to handle 
but little of the demand circulating, which has now 
reached its winter peak. Most of the current productions 
were accounted for by the deliveries which collieries were 
making on account of directed business, and ordinary 
customers had to be content with what supplies of the 
lower grades, including opencast coal, that producers 
had available. Shipments abroad have remained on a 
good scale, but these have been almost entirely on 
account of the Forces and other vital consumers in 
France, Italy and other Mediterranean countries, together 
with some cargoes for the main bunkering depots. 
Neutral demand has been steady and has usually been 
satisfied with South African coals. All the large sorts 
were well booked forward and remained firm, while the 
sized and bituminous smalls were still fully sold for some 
months to come and were consequently very strong. 
Best dry steams were not easy to stem but some of the 
inferiors were on offer. 


Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, the demand for tin-plate and their substitutes 
remained steady. Home consumers were still endeavour- 
ing to cover their requirements for the quarter ending 
March 31, but were experiencing some difficulty in 
placing orders as most makers had disposed of the bulk 
of their outputs for that period. Steel sheets have con- 
tinued in active demand, and makers are likely to be 
fully employed for some time. Iron and steel scrap has 
experienced a rather better demand, although the light 
and inferior qualities remained slow. The prices of tin- 
plates, uncoated plates, galvanised steel sheets and other 
iron and steel products and non-ferrous metals were 
unchanged. 





STEAM LOCOMOTIVES ON UNTTED STATES RalLWays.— 
According to the report by Railway Age of a paper 
presented by Mr. Ralph K. Johnson, Chief Engineer, 
Baldwin Locomotive Works, before the Pittsburgh Railway 
Club, less than three per cent. of the steam locomotives 
owned by Class I railways in the United States in 1941 
were under 10 years of age, whereas in 1914, 57 per cent. 
were in this category. In 1941, 47 per cent. of a total 
of 41,765 steam locomotives were between 16 years and 
26 years of age, while 50 per cent. were more than 


26 years of age. Post-war conditions would favour the | 


replacement of many old locomotives with modern ones. 
The 1941 average of miles run per day per locomotive 
was 195-6 in passenger service and 116-4 in freight 
service. The modern locomotive could double these 
figures without difficulty, and there was on record one 
instance of a 4-6-4 type locomotive which made ten round 
trips in 30 days, each of 1.839 miles, thus averaging 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Iron and Steel.—The majority of works and depart- 
ments are fully employed, but some are quiet. Wintry 
weather has interrupted the flow of materials into the 
works, particularly coal and coke, but no serious incon- 
venience has been caused to industry. Since the easing 
of export restrictions, the lighter branches have had 
numerous orders to add to their export order books. 
A brisk demand for stainless and carbon steels continues, 
and deliveries are at a very satisfactory rate. The chief 
problem is the shortage of skilled labour in works, which 
have lost a good deal of labour during the war period, 
and now find it almost impossible to attract their old 
employees who have found more remunerative work in 
armament works. Some firms in the lighter trades have 
been able to recruit female help. Heavy-engineering 
departments would be busier if there were adequate 
labour. 


South Yorkshire Coal Trades.—Coal continues in short 
supply, and recent snowfalls have again hampered the 
production of opencast coal, which is rather extensively 
relied upon to supplement supplies of pit coal. Transport 
also has been hindered, and in spite of special efforts, 
there have been delays to coal and empty wagon trains. 
Industrial steams are in moderate supply, but users 
have lighter stocks than was the case a year ago. Coking 
coal is in brisk request to meet the heavy requirements 
of coke wotks which are trying to keep pace with the 
heavy demands for coke. The scarcity of house coal is 
marked, and merchants have insufficient labour to effect 
deliveries. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the iron and allied 
trades have improved, but while, in certain branches, 
producing plants are actively engaged there is slackness 
in others. Light-casting plants have rather better order- 
books than has been the case for some time, and are 
absorbing a slightly increased tonnage of ordinary 
foundry pig-iron, stocks of which are inconveniently 
low. Outputs of low- and di phosphorus grades, 
as well as of refined iron, are promptly taken up by 
consumers. Semi-finished steel continues in strong 
request and the demand for several descriptions of 
finished steel is increasing. 


Foundry and Basic Iron.—Deliveries ‘of ordinary 
foundry pig-iron are just sufficient to meet current 
needs and any further increase in the demand might 
create an awkward situation as the quantities stored are 
trifling. The meagre make is unlikely to be increased, 
and the provision of better facilities for the distribution 
of the products from other iron centres can hardly be 
expected. As yet, however, supplies are on a satis- 
factory scale. Makers of basic iron are retaining the 
whole of their output for the requirements of their own 
steel-producing plants. 

Hematite, Low-Phosphorus and Refined Iron.—Com- 
plaints of the shortage of hematite, as well as of the 
quality that users have, at times, to accept, are still 
heard, but deliveries for urgent orders are being main- 
tained. The position, however, continues to necessitate 
the careful rationing of authorised consumers. The 
engineering foundries are turning out an increasing 
tonnage for which appreciably larger deliveries of low- 
phosphorus and refined irons are needed. 

Manufactured Iron and Steel.—There is no shortage 
of semi-finished iron and an increase in the purchases 
of several descriptions of finished iron would be welcome. 
The demand for steel semies is less intense than has been 
the case recently, but outputs are steadily absorbed by 
the requirements of the re-rolling mills most of which 
are operating at nearly full capacity. Supplies of special 
and alloy steels are adequate for current requirements 
and reasonably early attention can be given to new 
orders for heavy sheets and plates. Bookings for light 
sheets and plates, however, are heavy. Light sections 
also are well sold, but orders for heavy joists are much 
needed. The rail mills are busy, as also are the plants 
turning out colliery equipment. 

Scrap.—The lighter categories of scrap are slow of 
sale, but good. heavy cast iron and the better grades of 
steel are in brisk demand. 








Firm ON TENNESSEE-VALLEY UNDERTAKING.—The 
American Office of War Information have recently issued 
a sound film, entitled “ T.V.A.,” which deals with the 
construction of the numerous dams and other develop- 
ment works undertaken by the Tennessee Valley Author- 
ity in the United States. The film, which is of consider- 
able scientific and agricultural interest, may be had, on 
loan free of charge on application to the Honorary 
Director, American and British-C 
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NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICA® ENGINEERS.— Yorkshire 
Graduates’ Section: Saturday, February 3, 2.30 p.m., 
Technical College, Huddersfield. Lecture: “ The 
Elements in Design of Clocks and Watches,” by Mr. P. G. 
Bradley. Scottish Branch: Saturday, February 3, 7.30 
p.m., Technical College, Dundee. Seventeenth Thomas 
Lowe Gray Lecture: ‘‘ Mechanical Engineering in the 
Shipyard,” by Mr. J. Foster Petree. Also at the North- 
Eastern Branch: Monday, February 5, 6 p.m., Neville 
Hall, Newcastle-upon-Tyne. Southern Branch: Thurs- 
day, February 8, 7.30 p.m., Royal Aircraft Establish- 
ment, Farnborough. Presidential Address on “‘ Applied 
Research,” by Dr. H. R. Ricardo, F.R.S. East Midlands 
Branch: Friday, February 9, 7 p.m., Technical College, 
Lincoln. Joint Meeting with LincoLN SocrETY OF EN- 
GINEERS. Lecture: “ Apprenticeship Training,’ by Mr. 
B. P. Cooper. London Graduates’ Section: Saturday, 
February 10, 3.30 p.m., George Hotel, Luton. “ The 
Aerodynamic Design and Testing of Axial Flow Fans,” 
by Mr. J. A. C. Williams. 

JUNIOR INSTITUTION OF ENGINEERS.—N orth-Western 
Section: Saturday, February 3, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. Annual General Meeting. 
Chairman’s Address: ‘“‘ Factory Management,” by Mr. 
F. Burgess. Midland Section: Wednesday, February 7, 
6.30 p.m., James Watt Memorial Institute, Birmingham. 
“ Possibilities of Light Alloys in Engineering,” by Mr. 
A. Russell. Institution: Friday, February 9, 6.30 p.m., 
39, Victoria-street, S.W.1. “The Heston and Isleworth 
Sewage Works,” by Mr. C. G. Hawkins. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Lancashire 
Branch: Saturday, February 3, 3 p.m., Engineers’ Club, 
Manchester. “The Immersion Pyrometer in the Cast 
Iron Foundry,” by Mr. R. C. Tucker. Burnley Section : 
Tuesday, February 6, 7.30 p.m., Municipal College, 
Burnley. “ Gravity Die Casting,” by Mr. A. R. Palmer. 
Middlesbrough Branch: Friday, February 9, 7.30 p.m., 
Cleveland Technical Institute, Middlesbrough. “‘ Mould- 
ing Sands and Gases in Relation to Casting Defects,” 
by Mr. G. W. Nicholls. Scottish Branch: Saturday, 
February 10, 3 p.m., Royal Technical College, Glasgow. 
“Light Alloy Foundry Practice,” by Mr. M. R. Hinch- 
cliffe. 


. SocreTy or ENGINEERS.—Monday, February 5, 5 p.m., 
Geological Society, Burlington House, Piccadilly, W-.1. 
Presidential Address dealing with the Federation of 
Engineering Institutions, by Mr. Frank Parfett. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Mersey 
Centre: Monday, February 5, 5.30 p.m., Royal Institu- 
tion, Liverpool. Joint Meeting with LrIvERPOOL ENGIN- 
EERING Society. ‘“‘ Organisation of Industrial Electrical 
Maintenance,” by Mr. J. C. B. Nicol. South Midland 
Centre: Monday, February 5, 6 p.m., James Watt 
Memorial Institute, Birmingham. “ Overhead Lines and 
Associated Outdoor Equipment on A.C. Systems,” by 
Mr. R. C. Hatton and Dr. J. McCombe, Radio Section : 
Wednesday, February 7, 5.30 p.m., Victoria-embank- 
ment, W.C.2. “ Aerials for Use on Aircraft,” by FI.-Lt. 
C. B. Bovill. Installations Section : Thursday, February 
8, 5.30 p.m., Victoria-embankment, W.C.2.  ‘“ Motor 
Control Gear,” by Mr. D. Rudd. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 
6, 5.30 p.m., Great George-street, S.W.1. “‘ Erection of 
Tall Guyed Masts,” by Messrs. J. L. Eve and R. C. 
Brown. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
February 6, 5.30 p.m., Institution of Mechanical En- 
gineers, Storey’s-gate, S.W.1. ‘“‘ Petrol or Diesel?” by 
Commander C. W. Chapman. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD.—Tuesday, February 6, 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow, C.2. “ Residual Stress and 
Strength of Welded Constructions,” by Dr. J. Orr. 

DresEL ENGINE USERS ASSOCIATION.—Thursday, 
February 8, 2.30 p.m., Caxton Hall, Victoria-street, 
S.W.1. Symposium on “ Engine Cooling Water Systems.” 

IRON AND STEEL INSTITUTE.—Thursday, February 8, 
6.30 p.m., Workmen’s Hall, Ebbw Vale. “ Blast-Furnace 
Design, Operation and Problems,” by Mr. G. D. Elliot. 

GLascow UNIVERSITY ENGINEERING SocreTy.—Thurs- 
day, February 8, 6.30 p.m., James Watt Engineering 
Laboratories, University, Glasgow. ‘“‘ Fluid Couplings,” 
by Mr. H. Sinclair. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, February 9, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. * Diesel Propelling 
Engines,” by Mr. C. C. Pounder. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
February 9, 6.30 p.m., Engineers’ Club, Manchester. 
“‘ Batch Production and Its Effect on Choice of Manufac- 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 





We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPpLe Bak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


‘* ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies £ 3 0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
Thick paper copies................ 3 7 6 


Subscribers réceiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
h of “* Appointments Open,” “‘ Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. inch. 
If use is made of a box number the extra charge is 
= per insertion, with the exception of advertisements 

pearing under “‘ Situations Wanted.” Series dis- 
Pa for all classified advertisements can be obtained 
at the following rates :—® per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty- two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertiaaitats for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 


The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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THE USE OF LOW-GRADE 
FUELS. 


EvEN though we may still be some distance from 
the time foreseen by the pessimists when British 
coal resources will be exhausted, the conditions 
to-day are at least a warning of those that will 
have to be faced within a predictable future. It 
may be that, when the strain of war is over, the 
fuel situation will be somewhat easier, but against 
this hope must be set the disquieting fact that, in 
spite of every effort by the authorities, the produc- 
tion of coal has shrunk to about 80 per cent. of the 
pre-war tonnage, and, apparently, is still falling. 
If, therefore, when peace is restored, the manu- 
facturing industries are to be carried on with the 
vigour necessary to raise the general standard of 
living to the desired level, it is more than probable 
that the problems of fuel supply which confront 
the nation to-day will retain their full urgency in 
the future. However this may be, it is certain that 
we shall never again know the time when coal was 
delivered to Lancashire factories for seven or eight 

a ton, and consumers could get any quality 
they preferred at a reasonable price. During the long 
period when the coal exchanges were ‘ buyers’ 
markets,” pressure was brought upon the collieries 
to supply the cleanest possible coal, the natural 
preference of the consumer for it being often sup- 
ported by the plausible argument that it did not 
pay to transport ash by rail. The spirit of com- 
placency that then prevailed has fortunately now 
given way to a realisation that every scrap of coal 
won from the earth ought to be used, and that it 
may be much more economical to the nation to 
transport and burn a considerable amount of ash 
than to go to the labour and expense of washing it 
out and throwing to waste the combustible material 
associated with it. Experience shows that many 
fuels can be burnt quite as satisfactorily with a 
high ash content as they can when it is reduced, and 
although, of course, their calorific value per pound 
will be lower, it by no means follows that the effi- 
ciency will not be as high if the combustion conditions 
are suitable. 

The typical low-grade fuels available in this 
country are the fine coal and washery slurries from 
collieries, and the breeze. from gasworks and coke 
ovens. Many millions of tons of such materials are 
produced every year and the problem of using them 
to the greatest advantage is one of the most im- 
portant that confronts the fuel industry. That 





they can be burnt efficiently under proper conditions 
is undoubted, and it seems equally sure that the 
best way of dealing with them is to burn them with 
other classes of fuel possessing qualities that com- 
pensate for their defects. As an example of what 


83] can be done in this direction, it was stated at the 


Fuel Conference organised. by the British Coal 
Utilisation Research Association that an efficiency 
of 85-9 per cent., based on the lower calorific value, 
was being obtained from a boiler plant burning fuel 
of less than 10,000 B.Th.U. per pound and containing 
18-5 per cent. of ash. The material comprised over 
27 per cent. of washery slurry, and 18 per cent. of 
coke breeze, the remainder being a mixture of three 
different kinds of very small coal. The fuel was 
blended on site, and was burnt on chain-grate 
stokers at the rate of over 27 lb. per square foot. 
Elsewhere, a paper mill was obtaining excellent 
results with a blend in which slurry, anthracite 
duff, coke breeze and dross amounted to 74 per 
cent. of the total. Many similar instances could 
be given, due for the most part to experimental 
enterprise on the part of individual engineers who 
have possessed the facilities for making satisfactory 
blends for themselves and have had a reasonable 
confidence in being able to obtain the required 
ents in sufficient quantities at all times. One 
of the chief hindrances to further developments 
along the same lines is a fear that, after success 
has been achieved in burning some hitherto more 
or less useless fuel, either the supply will run out 
or the price will be raised to such an,extent as to 
make it uneconomical. 

If blending is to provide the solution of the low- 
grade fuel problem—and it certainly seems to afford 
the most hopeful outlook—it could be best done in 
the colliery districts where the ingredients are 
produced, and it should be carried out on such a 
scale that blended fuels of guaranteed quality were 
as much an article of commerce as straight-run coal. 
Many collieries are now satisfying their own power 
needs by burning fines and slurries in the form of 
blended fuel, and it would seem that some organised 
attempt to make such fuel generally and permanently 
available at an economical price would do as much 
as anything to ease the industrial fuel situation in 
the future. If all the collieries in each mining area 
would agree on standard blends with declared and 
constant characteristics, and if they would co-operate 
if necessary in producing them, the consumer would 
always know exactly what he was buying, and 
would be assured of the uniformity of its behaviour 
in the furnace. He could then provide the most 
suitable type of equipment for burning that parti- 
cular fuel, and the operators would soon find out 
how to get the best results out of it. It is uniformity 
above all things that the industrial consumer wants, 
for efficiency in the boiler room cannot be main- 
tained with constantly varying qualities of fuel. 

These reflections may well give rise to the question 
whether the time has not already come for the 
production of some standardised boiler fuel, which 
would meet the requirements of the great majority 
of industrial consumers, and, at the same time, 
would be consistent with the best utilisation of the 
national coal resources. Since it is estimated that 
more than a third of all the coal raised in Great 
Britain is used for steam raising, the carrying out 
of such a scheme, involving hundreds of thousands 
of consumers, mostly with rather strong ideas of 
what coal suits them best, would be an affair of 
some magnitude ; yet it would be no more drastic 
than many of the standardisations of consumer 
goods-that we have come to accept with good grace, 
and it would be much better justified than most of 
them by reasons of national interest. Indirectly, 
it would also be of benefit by helping towards the 
standardisation, and therefore the cheapening, of 
the most appropriate forms of combustion appli- 
ances. Furthermore, it would tend to promote 
efficiency by enabling a much better comparison 
to be made between the performances of different 
plants, or of that of the same plant at different 
times, because the disturbing factor of different 
qualities of fuel would no longer have to be taken 
into account. Standardisation, of course, would 
have to go much farther than a mere assurance of a 
minimum calorific value. It might be found advis- 


able to have the percentages of volatile matter, 
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moisture and ash specified within reasonable limits, 
and perhaps the fusion temperature of the ash as 
well. At any rate, the maximum size and the pro- 
portion of fines would have to come into the picture. 
It should not be difficult, however, to obtain 
agreement on a specification that would fairly meet 
the needs of the average boiler user. 

Such a specification, in fact, was outlined by 
Mr. A. D. Cummings and Mr. F. F. Ridley in a 
joint paper which they read at the conference 
already referred to. As the result of a questionnaire 
addressed to power-station engineers using chain- 
grate stokers, they concluded that any fuel could 
be considered satisfactory, if it had an ash content 
of 8 per cent. to 10 per cent., free moisture not 
exceeding 10 per cent., and a size from } in. to 
zero with not more than 25 per cent. passing a 
-in. mesh. There was a surprising measure of 
agreement among those questioned that uniformity 
of quality was more important than anything else ; 
that wet coal was preferable to dry ; and that very 
low-ash coal was not wanted. Consumers of pul- 
verised coal, of course, would not accept the last 
two conclusions, but their particular requirements 
could easily be met by a separate standard. 

The general position,'as stated by the authors of 
the paper, is that the working of ordinary stratified 
seams by mechanical means results in at least 
10 per cent. of the whole output being low-grade 
coal of 9,000 B.Th.U. to 10,000 B.Th.U., with some- 
thing like 20 per cent. of ash on the average. Count- 
ing this low-grade coal and fines together, some 
15 per cent. of the entire output is of inferior 
quality. Much of this can be upgraded by washing, 
but only to leave the residue even less attractive 
than ‘it was before. Coal to be used for carbonisa- 
tion and certain other processes has to be as free 
from ash as possible, but it may fairly be argued 
that the high purification of coal which is to be 
burnt under boilers is neither desirable nor necessary, 
however some consuniers of it might grumble. 
Pieces of pure stone, of course, should be eliminated, 
but if this were done and a fairly even distribution 
of the remaining ash-forming material could be 
assured, it would seem possible for the whole of the 
combustible raised from the mine to be burnt in 
the form of a satisfactory medium-grade fuel. This 
would be more economical, in the long run, than 
for a part of it to come on the market as high-grade 
fuel, and the rest to be burnt with a very low 
efficiency, or rejected altogether as waste. Most 
consumers naturally prefer a good clean coal of the 
finest quality, and competition to secure their 
business has caused purification to be carried often 
to a quite unnecessary degree, for which somebody 
has to pay and the industry has to suffer. 

If anything effective is to be done towards pro- 
ducing a standard quality of boiler fuel, either by 
blending or along any other lines consistent with a 
much better utilisation of low-grade coal than is the 
practice at present, the initiative must come from 
the coal-mining industry itself. The whole question 
is one of policy, and consumers, individually or 
collectively, can do little to effect it. Indeed, the 
praiseworthy efforts of some of them to use large 
quantities of washery slurries and other very low- 
grade fuels may even be retarding the day when 
the situation will have to be dealt with on a regional 
or national basis. That such a day will come is 
fairly certain, for no one can call the existing 
conditions satisfactory. Had the representatives 
of the mining industry been complacent as regards 
their present methods of dealing with their products, 
it is certain that there would not have been the 
response there was to the call of the B.C.U.R.A. 
for a conference on low-grade fuels. Although the 
methods of burning such fuels received the greater 
share of attention, the necessity of boiler fuel being 
of uniform quality, however low, and the need for 
assurance that the same class of fuel should always 
be on the market at a reasonable price, were stressed 
by many speakers. It is but a short step from these 
requirements to a demand for a standardised fuel, 
blended if necessary at the colliery, and available 
everywhere in the country. That this could be 
combined with so full a utilisation of low-grade coals 
that all waste of combustible is eliminated is more 
than a possibility once the urgency is properly 
realised. 








HIGH-TENSION CABLE 
SEALING ENDS. 


ALTHOUGH the grid transmission system mainly 
consists of overhead lines it contains many cable 
sections and the design of the sealing ends for these, 
especially for the higher voltages, involves many 
electrical and mechanical problems of interest and 
difficulty. A sealing end may be looked upon as an 
accessory which can be replaced if it breaks down, 
and although it can usually be dealt with more 
easily than a faulty cable it is an essential part of 
the system and it is very desirable that it should be 
reliable. Mr. D. B. Irving, who is on the staff of 
the Central Electricity Board, has expressed the 
opinion that a sealing end should retain its elec- 
trical and mechanical properties during the statu- 
tory life of the cable circuit in which it is comprised. 
On the grid this period is 40 years. He thinks that 
the tendency which existed in the past to regard a 
sealing end as a replaceable accessory was not 
conducive to progress in design. This point of 
view gave way before the new problems which were 
met when higher system voltages came to be used 
and as was made clear in a paper entitled ‘‘ Cable 
Terminations ” which he read before the Institution 
of Electrical Engineers, on November 8, 1944 ; the 
design of sealing ends has now been placed on a 
more scientific basis. 

It would not appear that the failure of sealing ends 
has at any time constituted a serious menace to the 
continuity of grid supplies, as the layout provides 
duplicate circuits. “The failure of a termination 
must, nevertheless, be regarded as a major defect.” 
In the period from 1932 to 1943, 40 per cent. of the 
total cable faults were due to sealing-end failures, 
the term “fault” implying a defect which caused 
the associated circuit breakers to open. Terminal 
failures considerably exceeded the failures of straight 
cable joints. In 1932, there were 3,000 sealing ends 
on the grid system; by 1943, the figure had in- 
creased to 3,000. Owing to improving standards of 
performance, the incidence of failures showed no 
increasing trend over this period, for which 
credit must be given to the work of British cable 
makers, and the Central Electricity Board which 
has assisted development by granting facilities for 
field trials under service conditions. The satisfac- 
tory position which has now been reached is indi- 
cated by the fact that in 1943, failures among the 
8,000 sealing ends operating at voltages from 3-3 kV 
to 132 kV represented less than 0-1 per cent. of the 
total. 

The number of sealing-end failures in the 1932-43 
period was 80, and Mr. Irving tabulated these under 
the headings: Design; Workmanship; Design ot 
workmanship; Maintenance; and System Condi- 
tions. The third combined term covers cases such 
as the ingress of moisture, in which it is not possible 
to say if the breakdown was due to the original 
design, or to the workmanship which had been put 
into its execution. These two aspects of the matter 
are difficult to separate, as a design which may be 
entirely satisfactory if correctly carried out, in prac- 
tice may not in itself make proper allowance for 
difficulties of assembly on site. The greater number 
of failures occurred on 6-6-kV, 11-kV and 33-kV cir- 
cuits, simply because these represent the secondary 
voltages in most common use. It is of interest that 
no failure attributable to design or workmanship 
took place on a 132-kV sealing end. This may possi- 
bly be ascribed to more attention having been given 
to what were clearly the more difficult examples. 
Failures attributed to maintenance include those in 
which flashover took place owing to dirt, salt spray 
or fog, but this type of incident cannot altogether 
be separated from questions of design, as it is influ- 
enced by the form and arrangement of protective 
sheds. Failures attributed to system conditions 
were due to lightning or abnormal events associated 
with system operation. 

The failures ascribed to design and workmanship 
were mainly due to imperfect stress control, inade- 
quate internal clearance, compound migration and 
the presence of moisture. The first of the causes 
of trouble, imperfect stress control, was mainly 
confined to the years 1932-33 and affected 33-kV 
and 66-kV terminations. When a portion of the 








lead sheath and screen has been removed from the 
end of a cable, the potential gradient over the 
exposed surface of the dielectric is not uniform 
and is a maximum in the vicinity of the lead sheath 
end. The electric strength of impregnated paper 
along its surface is considerably lower than that 
normal to the surface and the stress at the end of 
the sheath includes longitudinal components. These 
conditions are favourable for breakdown. The 
matter is now dealt with by fitting stress cones, 
built up of paper and lead wire, over the cable end. 
By a gradual increase in dielectric thickness be. 
tween the conductor and the surrounding earth 
screen, which is provided in this way, the radial 
stresses are modified so as to reduce the longitudinal 
component to a safe value. Stress cones of this 
type, or modifications of it, are now generally used, 
and failures due to imperfect stress control are now 
mainly a matter of history. 

The second cause of failure, inadequate internal 
clearances, has apparently not been of importance 
and has been confined to apparatus of 11 kV and 
under. Relatively small clearances are permissible 
for these voltages and the troubles may probably 
be attributed to defective workmanship. Compound 
migration, the third cause, is not such a simple 
matter. An oil-resisting tape barrier at the ter- 
mination of the lead sheath may be used to limit 
migration from the sealing end, but the run of the 
cable is a matter of importance. At terminal towers 
where a considerable gradient exists, the cable below 
the sealing end may be denuded of compound. 
The effect produced in any particular case depends 
on the degree of impregnation of the cable. With 
some mass-impregnated cables drainage from the 
sealing end has occurred, while with others the 
degree of impregnation has been such that excess 
pressure, due to expansion of the compound by 
heating, has been sufficient to force oil not only 
through the gasket joints, but also through the 
cement fixing the porcelain. The supply of com- 
pound, or the relief of excess pressure, can be dealt 
with by means of a separate conservator mounted 
near the tower apex. Mr. Irving states that opinion 
appears to be divided as to whether the compound 
in the sealing end should be regarded as dissociated 
from that in the cable and sealed off, or whether 
it should be similar to that in the cable and access 
permitted. In his opinion, the sealing end should 
be regarded as an integral part of the cable circuit, 
although for the lower voltages the economic 
aspect may overrule this practice. Incidentally, he 
thinks it desirable that cable makers should intro- 
duce an adequate nomenclature for the variety of 
materials which are now all described as “ com- 
pound.” 

Presence of moisture, the last item in the causes 
of failure, has been, and remains, the most prolific 
source of trouble on 33-kV and lower-voltage 
circuits. It has occurred most frequently in ter- 
minal boxes and sealing ends in which solid-setting 
compound was used as the filling medium and in 
which vacuous spaces formed. The spaces may 
result from careless filling or inadequate topping up, 
but it is difficult to eliminate them entirely owing 
to the thermal gradient through the compound 
during cooling. Failure of solid-setting compound 
to adhere to the inner surface of the porcelain has 
also contributed to the failure of sealing ends, moist 
air passing through the annular space that was 
formed. The best way to deal with this type of 
trouble is to use compound subject to gravity flow 
at the lowest temperatures encountered in service, 
in conjunction with suitable expansion arrangements 
and provision against migration. A list of addi- 
tional features which have promoted ingress of 
moisture is given by Mr. Irving. This includes the 
use of linen tapes which permit moisture to pass by 
capillary action and the use of gasket material 
which became spongy and porous in contact with 
oil. Trouble has also resulted from excessive com- 
pression of the gasket, but this has been eliminated 
by designing the flange arrangements so that the 
compression is controlled. Defective cementing of 
porcelains at one time allowed the passage of mois- 
ture, and mechanical fixing was tried. This is 
however, not satisfactory for high-voltage sealing 
ends and improved cementing technique has now 
been developed. 
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THe JAMES WatTT INTERNATIONAL MEDAL. 


Pri0R to the meeting convened for the Thomas 
Lowe Gray Lecture at the Institution of Mechanical 
Engineers, Storey’s-gate, St. James’s Park, 8.W.1, 
on Friday, January 26, an interesting ceremony took 
place. This was the presentation of the James Watt 
International Medal to Dr. F. W. Lanchester, LL.D., 
Hon.M.I.Mech.E., F.R.S. The chair was occupied 
by the President, Dr. H. R. Ricardo, B.A., F.R.S., 
who opened the proceedings by expressing his own 
regret and that of the assembled members that Dr. 
Lanchester was prevented by indisposition from 
attending to receive the Medal in person. His 
brother, Mr. George Lanchester, who was present 
would, however, transmit it to him. Dr. Ricardo 
then briefly outlined the conditions under which 
the award was made, stressing the fact that the 
Institution was not in itself the deciding body, 
but had secured the co-operation of the principal 
Engineering Institutions and Societies in all parts 
of the world as nominating authorities. He then 
invited Mr. Claude D. Gibb, C.B.E., M.E., member 
of Couneil and chairman of the Watt Medal Com- 
mittee to give the citation for the award of the 
Medal. Mr. Gibb, in the course of a detailed review 
of Dr. Lanchester’s career, illustrated his wide range 
of interests by drawing attention to his early work 
on the gas engine, the debt owed by the motor 
engineer to the Lanchester car, his work on torsional 
oscillation and crankshaft balancing, gyroscopic turn 
indicator, sound reproduction, and his output of 
technical papers, and concluded by saying that Dr. 
Lanchester was a brilliant scientist and a most 
ingenious engineer. Support was given by Professor 
Sir Melvill Jones, C.B.E., A.F.C., F.R.S., who dealt 
more specifically with Dr. Lanchester’s contributions 
to aeronautics, in recounting which he stated that 
they placed Dr. Lanchester among the foremost 
pioneers of aeronautical science. Mr. P. C. Kidner, 
past-president of the Institution of Automobile 
Engineers, then referred to Dr. Lanchester’s revolu- 
tionary conception of the motor car as establishing 
him as the creator of the first real automobile and 
illustrated this point by citing a long list of funda- 
mental details of design due tohim. The President 
then handed the medal to Mr. George Lanchester, 
who, in accepting it for transmission, read a letter 
from Dr. Lanchester, and added some additional 
illustrations of his work made possible since the 
speaker had been his assistant for some 15 years. 
He conveyed to the meeting his brother’s deep appre- 
ciation of the honour. At the ordinary general 
meeting which followed, the 17th Thomas Lowe 
Grey Lecture was read by Mr. J. Foster Petree, 
M.I.Mech.E. We commence to reprint the lecture 
on page 97 of this issue. A vote of thanks to the 
lecturer was proposed by Major William Gregson, 
M.Sc., vice-president, seconded by Dr. S. F. Dorey, 
Wh.Ex., member of Council, and carried by acclama- 
tion. 


Macutne Toot Contro.. 


The Machine Tool Control, operating under the 
Ministry of Supply, imposed certain restrictions on 
all transactions involving machine tools at a time 
when such tools were in short supply. It has now 
been decided that the general supply position for 
most kinds of metal-working machine tools has so 
much improved that a selective control can be intro- 
duced in place of a comprehensive control. Machine 
tools still subject to control are specified in a 
“nominated list.” The change, which does not 
affect the regulations applying to woodworking 
machinery, became operative from February 1. 
Manufacturers are now free to accept private orders 
for all tools and measuring instruments not on the 
nominated list, but they must promptly advise the 
Control of all orders received, so that it always has 
full information regarding the manufacturer’s order 
books. The Control is reserving for itself the power 
to issue a “ preferential delivery note ” to a manu- 
facturer whenever it becomes urgent for priority to 
be given to an order from Government-sponsored 
sources. Furthermore, the original control restric- 
tions may be reimposed at any time if changing 
conditions should make this necessary. Statutory 





price control of metal-working machine tools has 
also been discontinued from February 1, so that 
there can now be a reversion to normal contract 
conditions. A close watch, however, will be kept on 
the trend of prices, and control will be re-imposed if 
the need arises. Manufacturers are not free to 
accept orders for machines on the nominated list 
without the approval of the Machine Tool Control, 
which will issue “‘ Supply Certificates’ only in cases 
of proved necessity. Supply certificates will perform 
a similar function to that of purchase certificates, 
except that they will apply to the manufacturer 
and not to the user, and will be necessary only in 
relation to machines on the nominated list. As from 
February 1, sales may also be effected of machine 
tools from the Machine Tool Control pool of surplus 
machines. These are mainly used tools, totalling 
about 3,000,000/. in value, and a register of all the 
items, duly priced, will be maintained in London 
and in at least five other centres. The price lists 
may not be ready until March 1, however, and in 
the meantime sales will be restricted to require- 
ments sponsored by a Government department. 
Long-term plans for the disposal of surplus machines 
are under consideration, and it is understood that 
there will be consultation with the trade interests 
concerned. Of the total number of machine tools 
that have been installed in British factories and ship- 
yards during the war, 73 per cent. were manufac- 
tured in Britain. During 1943, British machine- 
tool production reached its peak value which was 
three times the production for 1939 and eight times 
the production for 1935. The remaining 27 per 
cent. came from the United States, roughly half 
having been purchased for cash and half having 
been obtained under the Lend-Lease arrangement. 
Negotiations for the sale to Britain of the Lend- 
Lease machine tools have now been concluded. In 
all, 58,000 items are involved, not counting attach- 
ments and spare parts, and for these the British 
Government has paid 31,500,000 dollars (7,875,000/.) 
to the United States Government. The price, which 
is a very moderate one, was determined with due con- 
sideration to the probable condition of the machines 
after their period of wartime service had been com- 
pleted. No restriction now applies to these Ameri- 
can tools ; they may be sold to any purchaser and 
be used for any purpose if they are no longer required 
for essential war work. It has been specifically 
stated that the transaction in machine-tools must not 
be regarded as a precedent for the disposal of other 
Lend-Lease material. 


ScrentiFic RESEARCH IN INDIA. 


Following his visit to India, last winter. to discuss 
and advise on Indian scientific, technical and re- 
search problems, Professor A. V. Hill, M.P., Sc.D., 
F.R.S., has now issued a report which has just been 
published by the Government of India. Professor 
Hill considers that close scientific and technical 
liaison between India, Great Britain, the Dominions 
and the United States is essential and he recom- 
mends that an Indian Scientific Office be set up in 
London, staffed by specialists in engineering, 
defence, agriculture and other branches of science 
and industry, and that representative Indian 
scientists be attached to the British Commonwealth 
Scientific Office in Washington. He further states 
that young Indian teachers, research workers and 
members of technical staffs must be provided with 
facilities for advanced study overseas and especially 
in Great Britain. In Professor Hill’s opinion, the 
great national resources of India are inadequately 
known and increased effort must be devoted to 
geological work, and the Geological Survey ex- 
panded. Other subjects, such as water power, 
water supply, forestry and soil science require 
further investigation. All these proposals depend 
on an increase in trained workers and in equipment 
and expenditure, and funds must be found, and 
plans for training personnel developed in detail 
and put into practice as soon as possible. Professor 
Hill considers that the headquarters staff assisting 
the Director of Scientific and Industrial Research 
in India is inadequate and that industry itself must 
do more to maintain and further its prosperity by 
undertaking and encouraging research work. There 
should be, he says, a Central Organisation for 





Sciéntific Research, under a Minister without ordin- 





ary departmental duties, and consisting of boards 
covering engineering, agricultural, industrial and 
other departments of research. Each board would 
have a director, who would be an ez officio member of 
all the other boards, the members of which would be 
research scientists sitting with not more than an 
equal number of professional men. Each board 
would appoint committees, the chairmen of which 
would be encouraged to take initiative, and existing 
Government research institutes would be trans- 
ferred, perhaps gradually, from their present depart- 
ment to the Central Organisation. Other recom- 
mendations contained in Professor Hill’s report are 
that an Indian Central Register for scientific and 
technical personnel should be set up, and that a 
central scientific academy, comparable with the 
Royal Society of London, be instituted. The best 
suited body for this purpose is, he believes, the 
National Institute of Sciences of India. 


THE JOURNAL OF THE ROyaL AERONAUTICAL 
Socrery. . 


The Aéronautical Society of Great Britain, the 
oldest aeronautical society in the world, was founded 
on January 12, 1866, a week after the first issue 
of ENGINEERING was published. Eleven meetings 
of the Council were held during the first year of 
its existence, and, in January, 1867, the first annual 
report was passed and ordered to be printed. It 
contains, among other papers and articles, a report 
of the first public lecture delivered by a member of 
the Society. This is entitled “ On Aérial Locomo- 
tion and the Laws by which Heavy Bodies Impelled 
through the Air are Sustained.” The lecture, which 
was destined to become an aeronautical classic, was 
delivered on June 27, 1866, by Mr. F. H. Wenham, 
a qualified engineer and a member of the Council of 
the Society. Subsequent annual reports contain 
further papers and communications received by the 
Society and provide an interesting store .of aero- 
nautical knowledge and data on many aspects of 
the history of flight from 1866 onwards. A number 
of the earlier papers are concerned with theories of 
bird flight, but many technical aeronautical pro- 
blems are also dealt with. As long ago as 1869, Mr. 
D. 8. Brown drew attention to the use of aluminium 
in the construction of light engines, and, in 1870, 
Mr. Wenham gave an account of the first experiment 
to be carried out in a primitive form of wind tunnel. 
Early types of steam engines intended for aircraft 
and of jet systems of propulsion were described in 
later annual reports, and in 1891 Sir Hiram Maxim 
gave a preliminary account of his experiments which 
attracted a great deal of attention at the time. In 
January, 1897, the publication of annual reports 
was discontinued, their place being taken by a quar- 
terly periodical entitled The Aéronautical Journal. 
This continued to be published regularly until 1917 
and during this period of 20 years, papers by Wilbur 
Wright, Handley Page, Captain B. Baden-Powell, 
Professor (now Sir) Melvill Jones, Lord Rayleigh, 
S. F. Cody, A. V. Roe, Professor L. Bairstow and 
other authorities were published. In 1917, the 
Society became the Royal Aeronautical Society and, 
as from January 1918, the Council decided that the 
Journal should be published monthly. Since this 
period until the present time the Journal of the 
Royal Aeronautical Society, to give it its modern 
name, has been chiefly devoted to complete reports 
of lectures delivered before the Society, to the 
publication of special papers and to records of the 
Society’s activities. The year 1927 was an impor- 
tant one in the Society’s annals, for it was then that 
the Institution of Aeronautical Engineers was incor- 
porated within its framework. The Society is now 
entering a fresh period of activity, it being felt that 
a new aeronautical age is beginning, and, to mark 
the occasion, the Journal, commencing with the 
number for January, 1945, is issued in a new form. 
The cover is printed in colours and shows a blue sky 
traversed by aircraft vapour trails, below which are 
masses of white clouds. The contents are set out in 
more attractive form and the arrangement of the 
pages in two columns will facilitate reading. Some 
new technical sub-committees have been formed 
recently in order to cover adequately the whole 
field of aeronautics, and a scheme has been devised 
whereby more space will be devoted in the Journal 
to technical matters. 
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PROFESSOR J. K. CATTERSON- 
SMITH. 


WE regret to have to record the death of Professor 
John Keats Catterson-Smith, M.Eng., M.I.E.E., 
which occurred in London on January 25. Professor 
Catterson-Smith, who for the past 14 years had 
occupied the University of London Chair of Elec- 
trical Engineering, tenable at King’s College, Strand, 
was the eldest son of the late Mr. R. Catterson- 
Smith, M.A., and was born on December 27, 1882. 
He was educated at the City of London School and 
after attending scientific courses at the South- 
Western Polytechnic, went to the University of 
Birmingham where he was a Bowen Research 
Scholar from 1902 until 1904. He then entered the 
Siemens Dynamo Works, at Stafford, for training 
and remained there until 1907, when he was ap- 
pointed assistant lecturer and demonstrator in 
electrical engineering at the University of Liverpool. 
In 1909, Catterson-Smith was made lecturer in 
electrical machinery at Li¥erpool, and continued in 
this capacity for three years when he was appointed 
chief assistant to Professor Silvanus P. Thompson 
at Finsbury Technical College. In 1915, he joined 
the Royal Naval Volunteer Reserve and was sent 
on foreign service but, in 1917, was appointed 
experimental wireless officer in H.M.S. Vernon and 
at H.M. Signal School. 

On returning to civil life in 1919, Catterson-Smith 
re-entered Finsbury Technical College as chief 
assistant to Dr. W. H. Eccles, and also became lec- 
turer in electrical machinery at Faraday House 
Electrical Engineering College. In 1923, he was 
appointed Professor and Head of the Department of 
Electrical Engineering at the Indian Institute of 
Science, Bangalore, and, in 1926, founded the 
publication Electrotechnics, which is the journal of 
the Electrical Engineering Society of the Institute ; 
he served as its editor for four years. Upon resign- 
ing his Indian appointment in May, 1930, to take up 
that of University of London Professor of Electrical 
Engineering at King’s College, Professor Catterson- 
Smith was made an honorary Fellow of the Indian 
Institute of Science, Bangalore. His chief interests 
lay in the study of symmetrical components and 
photometry and in the design of industrial motors 
and mereury-are rectifiers. He was the author of 
a number of technical papers and was also an occa- 
sional contributor to our own columns. Among his 
articles may be cited “‘ The Geometry of Resonance 
Diagrams,” published on page 415 of our 126th 
volume (1928); and “‘ The Theory and Measurement 
of Positive and Negative Sequence Components,” 
which appeared on page 607 of our 144th volume 
(1937). On a number of occasions he prepared 
mechanical models and original circuits for the mea- 
surement of symmetrical components for showing at 
the Exhibitions of the Physical Society. Professor 
Catterson-Smith, who held the degree of Master of 
Engineering of the University of Liverpool, was 
elected an associate member of the Institution of 
Electrical Engineers in 1909 and was transferred to 
the class of member in 1912. 





FUEL ECONOMY IN THE CHEMICAL INDUSTRY.—The next 
subject in the technical discussions on efficiency in the 
utilisation of steam and power in chemical processes, 
arranged by The Association of British Chemical Manu- 
facturers, will be ‘‘ Mechanical Stokers and Other 
Systems of Firing Low-Grade Fuels, with Special Refer- 
ence to Ash Handling and De-Clinkering.” The discus- 
sion, which will be introduced by Mr. B. M. Thornton, 
of I.C.I. (Alkali), Limited, will be held at 3 p.m., on 
Wednesday, February 7, in the Reynolds Hall, College of 
Technology, Manchester, and at 2.30 p.m., on Wednesday, 
February 21, in meeting room No. 1, Gas Industry 
House, 1, Grosvenor-place, London, S.W.1. Non-mem- 
bers of the Association are invited to the meetings, but 
they should signify their intention to attend to Mr. H. W. 
Vallender, The Association of British Chemical Manu- 
facturers, 166, Piccadilly, London, W.1, in the case of 
the London meeting, and to Mr. W. Murray, The Liver- 
pool Borax Company, Limited, Maxwell House, 6, St. 
Paul’s-squars, Liverpool, 3, in that of the Manchester 
meeting. The notifications should reach their destina- 
tion not later than the day before the meeting concerned. 





THE ENGINEERING 
OUTLOOK. 


ITI.—Artrorart. 
(Concluded from page 76.) 


As usual during the war, up-to-date details of 
technical advances in aircraft design and construc- 
tion which have taken place in the year under 
review are not available, but information published 
during 1944 about some of the more recent develop- 
ments may be briefly summarised. That which 
probably attracted the most widespread public 
interest was in connection with jet-propulsion, to 
which preliminary reference was made in this series 
last year. It was announced early in 1944 that jet- 
propelled aircraft were shortly to go into production, 
both in this country and in the United States. In 
April, the Government acquired the undertaking of 
Power Jets, Limited, which became Power Jets 
(Research and Development), Limited, and, it was 
announced, would constitute a national experimental 
station in this field. Several other firms were 
engaged, by that time, in the manufacture of gas- 
turbine and jet-propulsion engines. A joint state- 
ment by the Air Ministry and the Ministry of Air- 
craft Production in September indicated that British 
jet-propelled fighter aircraft had been in action 
successfully against flying bombs, but little news 
has been released about the utilisation of this type 
of aircraft in other fields. It has been indicated 
in America, however, that, although production 
of jet-propelled aircraft is to continue and the 
research programme is to be extended, they are 
unlikely to play an important part in the war. The 
chief limitations up to the present appear to be 
lack of manceuvrability and short flying time 
(though this is being improved). During 1944, 
however, the Germans employed jet-propelled 
machines, in particular the Messerschmidt 262, 
which was intended for use as a fighter but has 
been operated as a bomber for lightning attacks. 
So far, German pilots appear to have been handi- 
capped by lack of experience in handling machines 
travelling at almost the speed of sound. 

A device which is already in fairly extensive use 
is the rocket propulsion unit. These units contain 
cordite, and are mounted on the aircraft in two 
groups, one on either side of the fuselage; they 
are all fired simultaneously and give an assisted 
take-off, lasting about 4 seconds, until all the cordite 
is expended, when the rockets and carriers are 
jettisoned. Development work has been carried 
out during the yéar on the drift undercarriage, by 
Messrs. Airwork, Limited, on behalf of the Air 
Ministry. This type of undercarriage obviates the 
necessity of turning into the wind before landing or 
taking off. Aircraft to which it has been fitted 
include the Airspeed Oxford and the Miles Magister 
training machines. 

In mid-1944, Sir Stafford Cripps said that 16 new 
types of aircraft had been put into production since 
1940, and further types were to be produced within 
the next twelve months. During 1944, details were 
published, among others, of the Albemarle, designed 
by Sir W. G. Armstrong Whitworth Aircraft, a 
twin-engined monoplane of composite wood and 
metal construction, with a tricycle undercarriage 
designed and constructed by Lockheeds; the 
Percival Proctor trainer aircraft, a monoplane of 
all-wood construction with a De Havilland Gipsy 
Queen engine; the Tornado fighter monoplane— 
abandoned by the Royal Air Force in favour of the 
Tempest, a faster machine, also produced by the 
Hawker Aircraft Company; the Fairey Barracuda, 
a torpedo-bomber used by the Fleet Air Arm; the 
Miles 35, a ship-borne fighter, and the Miles 39, a 
twin-engined machine capable of use as either a 
fighter or bomber ; the Spitfire Mark XI, of which 
there are three versions fitted with different Rolls- 
Royce Merlin engines,* used largely for long-range 
photographic reconnaissance ; the folding-wing Sea- 
fire III, operating with aircraft carriers; the Spit- 
fire XIV, with Rolls-Royce Griffon engine; the 
Sea Otter I, by Vickers-Armstrong, a single-engined 
biplane with a Bristol Mercury engine, designed for 





* The 100,000th Merlin engine was produced in the 
spring of 1944. 





reconnaissance and general-purpose duties; the 
Fairey Firefly, a monoplane for naval fighting, fitted 
with a single Griffon engine ; the Halifax Mark IT] ; 
the Warwick ; and the Hamilcar and Horsa gliders. 

Of considerable long-term interest are the trans. 
port aircraft, several types of which are in course 
of development. These are capable during war of 
carrying military freight, but can be readily con- 
verted for civil use. The Avro York, developed 
from the Lancaster, takes a maximum freight load 
of about 10 tons and has a range with standard 
fuel tanks of rather more than 3,000 miles. Messrs. 
A. V. Roe were called upon by the Government to 
produce the York at a time when their output of 
Lancasters was being steadily increased, and they 
achieved the production of a considerable number 
of the freighters without slowing down the output 
of Lancasters. The passenger-carrying version will 
carry between 50 and 56 persons for distances up 
to 1,250 miles, or fewer passengers over longer 
distances. It was announced in November that the 
prototype would be ready by midsummer, 1945, 
and the first batch of production models by the end 
of the year. These will be powered by two Perseus 
1,100 h.p. engines, but more powerful engines may 
be substituted in a later version, expected to be 
ready in 1946. 

Early in 1944, it was reported that the Tudor 
(also made by Messrs. A. V. Roe), an air liner with 
a pressure cabin enabling passengers to travel at 
great altitudes without discomfort, would probably 
be put into production in time to act as a war 
transport aircraft. The Government placed an 
order during the year for a total of 100 Tudor 
machines in three types: a trans-Atlantic model to 
carry 12 passengers, a medium-sized model to carry 
50 to 60 passengers, and a trans-Continental model 
for short journeys, to carry 68 passengers. It has 
also been announced that Messrs. A. V. Roe will 
convert Lancaster bombers into passenger-mail 
machines (carrying 10 passengers and 4,000 lb. of 
mail) as a stop-gap until air liners are available. 

A large air liner is also in course of development 
by the Bristol Aeroplane Company, the Brabazon, 
named after the chairman of the committee 
appointed by the Government to consider what 
steps should be taken to provide civil aircraft 
suitable for post-war use. This has been described 
as “ the biggest, heaviest, most expensive, luxurious 
and fastest air liner in the world.” It will weigh 
over 100 tons loaded, and will carry 50 passengers 
and two tons of mail at 250 miles an hour. Jet 
propulsion will probably be used as the motive 
power. It is unlikely, however, that development 
work on this machine will be completed before the 
end of the war, by which time, ne doubt, there will 
be rivals in the field—for instance the Boeing 377 
Strato cruiser, being built by the Boeing Aircraft 
Corporation in America, which it is understood will 
carry 100 passengers and travel at a maximum speed 
of 400 miles an hour. Another British air liner in 
course of development is the Miles “ X,” with a 
range of 3,450 miles and capable of carrying 50 
passengers and a crew of five at a cruising speed of 
350 miles an hour. It will have eight Rolls-Royce 
engines and its loaded weight will be about 5-8 tons. 
A civil aircraft, named the Hermes, is being made by 
Messrs. Handley Page for service as a passenger air 
liner accommodating up to 50 persons, and_ alter- 
natively, as a freighter carrying about 16,000 Ib. 
This has been designed to use as many as possible 
of the components of the Halifax bomber. It is 
expected to have a cruising speed of about 240 miles 
per hour and a range of about 2,000 miles. In May, 
Lord Beaverbrook disclosed the name of the biggest 
flying-boat yet made in a British factory, the Shet- 
land, which is understood to weigh 100 tons and to 
have a cruising speed, with four Bristol Centaurus 
engines (an 18-cylinder development from the 
Hercules) of 275 miles an hour. It has been sug- 
gested that this aircraft will be used on Empire 
routes after the war and that, as its range is about 
3,000 miles, it would be suitable for the England- 
Australia route. It was announced in July that a 
new passenger aircraft with accommodation for 
eight persons had been designed by the de Havilland 
Aircraft Company, to be used for light transport 
work during the war and for feeder airline opera- 
tions after the war; this is a twin-engined mono- 
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plane of all-metal construction, with a Gipsy Six 
engine. 

In March, 1944, Sir Archibald Sinclair, Secretary 
of State for Air, revealed that work was proceeding 
on seven types of civil aircraft in all. As a basis 
for airfield planning, the Department of Civil Avia- 
tion issued general specifications for five main cate- 
gories of aircraft likely to be required after the war. 
These are the Trans-ocean, for a stage mileage 
between 3,000 and 4,000, and having a maximum 
gross weight of 360,000 Ib. ; the Inter-continental, 
stage mileage between 1,600 and 3,000, maximum 
gross weight 180,000 lb.; the Trans-continental, 
stage mileage between 750 and 1,600, maximum 
gross weight, 90,000 lb.; the Continental, stage 
mileage between 200 and 1,000, maximum gross 
weight 45,000 lb.; and the Local, stage mileage 
between 100 and 500, and maximum gross weight 
30,000 Ib. There have been several advocates of 
helicopters for conveying passengers between air- 
ports and the cities or towns which they serve. The 
Sikorsky helicopter in the United States has shown 
that this type of aircraft is capable of useful work 
for special purposes; for example, to carry mail 
between airports and the roofs of central post 
offices. 

Considerable attention has been directed during 
the year to international air transport after the war, 
and while it is not the object of this article to review 
in detail the principal developments which have 
occurred, some reference must be made to them in 
view of their importance in determining the future 
market for British aircraft. Subjects which have 
received attention include particularly the question 
of international control and co-operation, Great 
Britain’s part in world air services, and whether 
Government or private enterprise shall carry out 
this country’s civil aviation programme. Lord 
Londonderry has made a strong plea for private enter- 
prise, and the organisation of the British Overseas 
Airways Corporation has been discussed in Parlia- 
ment and elsewhere. The Corporation carried out a 
substantial reorganisation during the year with a 
view to extending activities after the war. It was 
stated early in 1944 that, during the previous year, 
the Corporation’s aircraft flew a total of 12} million 
miles, an increase of 25 per cent. over the total for 
1942, and that traffic ton-miles (for passengers, mail 
and freight) totalled about 22} million. At the end 
of 1943, about 50,000 miles of routes were being 
operated, the principal routes of which details have 
been published being two across the Atlantic ; one 
from the United Kingdom to West Africa, and 
another from the United Kingdom to Egypt ; Dur- 
ban to Calcutta, and two trans-African routes. 

Several debates took place in Parliament on the 
subject of Britain’s post-war civil aviation policy. 
In the House of Lords, on May 10, the implications 
of Government control of the “chosen instrument ” 
to carry out the aviation programme were discussed. 
Lord Beaverbrook, in the course of a lengthy state- 
ment, summarised the outcome of preliminary talks 
which had taken place in April between representa- 
tives of the British Government and the United 
States. The position of railway and shipping com- 
panies in the matter of air transport services was 
also discussed, and they were advised to submit their 
proposals to the Government for consideration. 

The railway companies’ proposals for an air net- 
work in Great Britain and Europe were submitted 
to the Government in October. The plan entails an 
annual mileage of 20 millions at the outset and pro- 
vides for provisional services to over 100 Continental 
places, and for 19 Continental routes and 34 internal 
routes within the British Isles. It is proposed that 
the aircraft to be used in the initial stages should be 
25-seaters. When in full operation, the plan would 
require 100 aircraft. Sir Harold Hartley has stated 
that high-speed aircraft will not be required ; he 
quoted a speed of about 200 m.p.h. as being the 
highest that would be economic on European air 
routes. 

An importantevent during the year was the publi- 
cation in August of the second report of the independ- 
ent Committee which was set up in September, 1942, 
under the chairmanship of Captain A. G. Lamplugh, 
to examine the future problems of civil aviation in 
general and of air transport in particular. The 
committee’s first three recommendations concerned 





international co-operation in the control of air 
transport, and were dependent for their implementa- 
tion on the attitude adopted by other countries, 
notably the United States. In addition, the com- 
mittee recommended the transfer of administrative 
control of British civil aviation from the Air Ministry 
to a Ministry of Transport or a Ministry of Civil 
Aviation. In October, steps were taken to imple- 
ment this recommendation by the appointment of 
Lord Swinton as Minister of Civil Aviation. The 
committee also recommended reconsideration of the 
policy of the ‘‘ chosen instrument ” and substitution | G 
of a policy of regulated and licensed private enter- 
prise operating on a strictly commercial basis, either 
exclusively or while retaining a ‘‘ chosen instru- 
ment” for one route or one area. They pointed 
out that the Government-controlled monopoly in 
this country had involved the taxpayer in heavy 
expense, but that the 16 or 18 American companies 
had been self-supporting while maintaining efficient 
services to meet public convenience. It may be 
objected that this argument tends to over-simplify 
the situation, since the policy adopted by the 
British Government with regard to subsidies must 
depend to a large extent on that adopted by foreign, 
and particularly European, countries. It would 
appear, however, that the immediate post-war 
period should be a favourable one for the British 
Government to put forward a proposal for a general 
abolition of subsidies in connection with civil 
aviation. 

Sir Archibald Sinclair announced, on October 4, 
that a conference of officials representing the Govern- 
ments of the British Commonwealth was to be opened 
in Montreal on the 23rd of that month to discuss air 
routes between the countries concerned. A con- 
ference on civil aviation was also fixed for Novem- 
ber 1 in Chicago, to which 55 countries were invited 
to send delegates. Lord Swinton, the newly 
appointed Minister for Civil Aviation, was to be the 
principal British delegate. 

Shortly before these conferences took place, a 
White Paper* was issued, setting out the Govern- 
ment’s policy for the regulation of air transport 
after the war. This listed six main objectives of 
international collaboration and proposed the drawing 
up of a new air convention. At the last moment, 
the U.S.S.R. withdrew from the conference, a 
development which diminished the likelihood of 
establishing any world organisation to regulate 
international air travel, which it had been hoped 
might result from the conference. After a week of 
discussions, a draft convention was drawn up by 
Britain, the United States and Canada as a basis 
for a form of international regulatory organisation. 
The document was a compromise, based on the only 
three comprehensive plans set before the conference, 
and was formulated with due regard to the views 
expressed by other delegates. Complete agreement 
by all countries represented was not reached, and 
after a month the conference adjourned. The 
principal point of contention was the freedom to 
pick up and set down passengers in intermediate 
countries on an international route. 

There seems little question that British aviation, 
and consequently the British aircraft industry, will 
have to face stiff competition after the war. From 
a comparison of the production of military aircraft, 
and particularly of heavy bombers, during the war, 
it would seem that British aircraft designers and 
manufacturers need not fear United States compe- 
tition, as regards the quality and performance of 
the aircraft produced. The questions on which 
more doubt may be felt, however, are whether 
British manufacturing costs are fully competitive, 
and, still more, whether British civil aviation will 
be able to secure its due share of world air transport 
and so provide an adequate market for the larger 
types of transport aircraft. 





INSTITUTION OF CIVIL ENGINEERS.—The next associate- 
membership examination of the Institution of Civil 
Engineers will be held in London and the provincial centres 
during the week commencing April 16. The closing date 
for the receipt of applications is February 28. 





* International Air Transport. (Cmd. 6561.) Lon- 


don: H.M. Stationery Office. [Price 1d.] 





LABOUR NOTES. 


Tue Governing Body of the International Labour 
Organisation began a series of meetings in London on 
Thursday last week at which, it was hoped, a number 
of important questions would be exhaustively mo 
cussed. Among these questions were pro 
alter the structure of the Organisation to enable it to 
deal with world problems after the war, its relations 
with other international organisations and imme- 
diately pressing matters such as the proposed sea- 
farers’ charter, and preparations for grappling with 
unemployment when hostilities cease. Mr. Carter 

oodrich, Chairman of the International Labour Con- 
neous presided at the opening meeting, which was 
addressed by Mr. Bevin, British Minister of Labour 
and National Service. 


Mr. Bevin said that the fundamental improvement 
in the war situation had justified—had, indeed, neces- 
sitated—national and international steps to prepare 
the conditions of a people’s peace. The first need was 
security ; the world must be made safe for ordinary 
people to live their lives in freedom and tranquility. 
It was the desire of the British Government that the 
I.L.0. should be put as high as possible in the social 
scale. tS 

Some way must be foun:l, the Minister declared, of 
co-ordinating the various international organisations, 
so that they worked in con'cert to bring, and to keep, 
the nations of the world together for the maintenance 
of peace, and, in the words of the Atlantic Charter, 
to secure for all, “ improved labour standards, economic 
advancement, and social security.” The I.L.O. should 
have a definite part in the world organisation which was 


being progressively developed. 





“T take the view,” Mr. Bevin continued, “ that, as 
this organisation is a tripartite one, and brings together, 
as no other organisation des, the combined views of 
management and operatives’ organisations and the 
Governments, it must be in a position, in relation 
to the a authority, equal to that of any other 
branch of the organisation. That is to say, it must 
not be put in a position subordinate to the economic 
and social council, but rather work on parallel lines, 
so that the views of industry, together with the eco- 
nomic repercussions of any proposals, may be con- 
sidered by the world organisation together and on 
equal terms. It is vitally important that the position 
and place in history of the I.L.0. should be recognised, 
and that the organisation{should not make itself too 
cheap, because the very fuadamentals of depend 
on really giving effect to Article 5 of the Atlantic 
Charter.” | 


On Thursday last week, the executive council of 
the National Union of Mineworkers appointed a sub- 
committee to prepare a detailed reply to Mr. Robert 
Foot’s plan for the future of the coal industry. The 
sub-committee consists of Mr. Will Lawther, acting 
President of the union, Mr. James Bowman, vice- 
president, Mr. Ebby Edwards, secretary, Mr. Arthur 
Horner, President of the South Wales Miners’ Federa- 
tion, Mr. Abe Moffatt, President of the National 
Union of Scottish Minewqrkers and Mr. Joseph Hall, 
President of the Yorkshire Mineworkers’ Association. 
The districts have been asked to submit their comments 
on the plan. 


In a reference to the plan on Thursday last week, 
Mr. Lawther said: “ We this document as 
Mr. Foot’s personal view: of the industry. As he is 
chairman of the Association we can understand 


his opposition to to hap our but we see nothing 





in this document to cha our views. In the coal 
fields there is deep intment at the attempt to 
drive a wedge between the miners’ leaders and the 
miners. We cannot understand gvhy the organisation 
of which Mr. Foot is chairman, which for months has 
been attacking the miners, should now suggest that 
they are yearning to co-operate with the owners. For 
Mr. Foot to suggest that politics should be put on 
one side is sheer nonsense. We have had represen- 
tatives in the House of Commons for more than 70 
years.” 


Addressing the Institute of Industrial Administra- 
tion in London last week, Sir Stafford Cripps, Minister 
of Aircraft Production, said that the present Govern- 
ment was going to attempt to carry out the policy of 
full employment largely through the channels of 
private enterprise. Success would only be achieved 
if private enterprise, ana, above all, the ment 
side, was to lock upon its job as a national 
and not an individual one. 

“ Many of our factories,” Sir Stafford went on to 
say, “are completely out of date, and we are years 
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behind in our equipment of modern machine tools | 
and machinery. We may not be able, or willing, to | 
go to the extreme lengths of mass production reached in | 
America or Russia with their huge domestic markets, 
but if we are to compete in exports we must certainly 
get very much nearer to some of their methods. Higher 
technical education is absolutely vital to the future 
prosperity of our industry.” 





The reasons why the continued existence of the 
system of Workmen’s Compensation is considered to 
be no longer necessary are given in a report by the 
Royal Commission appointed in December, 1938, to 
inquire into its operation and effects. They are that the 
Government have published, in the second of the two 
White Papers on social insurance, their proposals for 
replacing the existing system of Workmen’s Compensa- 
tion by a new scheme of industrial injury insurance, and 
have appointed a committee, under the chairmanship of 
Sir Walter Monckton, to consider certain questions 
relating to ‘‘ alternative remedies,” the major problem 
of principle still remaining over. 


The Rural Commission, of which Sir Hector Hether- 
ington was chairman, published, in 14 volumes, the 
minutes of evidence supplied by 125 witnesses between 
February, 1939, and June, 1940. It also assisted the 
inquiry by Sir William Beveridge in 1941-42 by making 
available such material as it had then assembled. The 
total expenditure of the Commission was about 8,459/. 
and 706/. has so far been recovered by the sale of the 
minutes of evidence. 


At January 1, the official cost-of-living index figure 
was 102 points above the level of July, 1914, as eom- 
pared with 101 points at December 1. For food alone, 
the index figure remained unchanged at 68 points above 
+he level of July, 1914. As regards other items covered 
by the index, the only important changes in prices 
during the month were increases in the charges for gas 
in a number of towns. 
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Since the outbreak of war, the youth brigade move- 
ment in Russia has developed extensively. It became 
in a short time, an important force in production, 
influencing the life of enterprises and helping to achieve 
the same work with fewer workers. Its slogan is 
“each man must work for two; once for himself and 
once for the man at the front.” At the end of January 
last year, there were over 46,040 youth brigades in 
industry and transport composed of 400,000 young 
workers. 





“‘ Shock workers ” are officially stated to be playing 
a highly important part in the education and training 
of workers in Russia. In 1943, the Stakhanov schools 
in the aircraft industries trained 63,000 new workers, 
in the armaments industries 43,000, in the munitions 





industries 38,000, in construction work in the Urak 
and Western Siberia 41,000, and in the railway services 
of the Central Region 41,000. Altogether, since the 
beginning of the war, these schools have trained severa 
million workers. 





The Regional Labour Board at New York held on 
September 6, that a group of bakery employees should 
be paid for the time spent by them in changing to and 
from the special work clothes required by the employer. 
The union asked for approximately 35 minutes com- 
pensation a day for the estimated time required for 
the changing of clothes, and pointed out that under 
State regulation and a general official rule, the em- 
ployees were not permitted to go to work dressed in 
their working clothes. 
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The employers argued that changing time had never 
been regarded in the industry as working time, and 
contended that wage rates had been fixed by collective 
bargaining since 1937 and should be considered to cover 
all aspects of the employees’ work. The board’s 
decision was a compromise between the union’s demand 
for 35 minutes and the employer’s offer of 10 minutes ; 
15 minutes was, in its opinion, adequate. 





The Review of the International Labour Office states 
that a ruling by the Public Contracts Division of the 
United States Department of Labour lays down that 
employees who make up time lost during a work week 
by working overtime on other days in the same week 
must be paid overtime for all such hours as cause the 
total working day to exceed eight hours. This decision 
reverses the position taken by the Division since 1941 
with respect to the overtime requirements of the Walsh- 
Healey Public Contracts Act. In its earlier interpreta- 
tions, the Division took the view that an employee who 
desired to make up time lost on t, for inst , 0 
a holiday, might be permitted to work additional hours 
on other days in the same week without being paid 
overtime for hours in excess of eight in one day. The 
new ruling requires the payment of overtime rates for 
all overtime. 








According to the account of an inquiry recently 
carried out by the Bureau of Statistics of the Ministry 
of Social Affairs in China, industrial establishments 
tend to work long hours, as a result of the present 
emergency conditions and the need to increase output. 
The consequent strain on employees has been great and 
diminishing returns have set in. Experience, it was 
found, has convinced employers of the advantages of 
reducing hours of work, and in at least one establish- 
ment a system of three shifts of eight hours each has 
been adopted. 





THE ‘*AIRACOMET’’ JET- 
PROPELLED AIRCRAFT. 


RaTHER more than a year ago—to be exact, on 
January 6, 1944—the official disclosure was made that 
Group Captain (now Air Commodore) Frank Whittle 
had developed a successful jet-propulsion motor for 
aircraft, and that it had been tested in flight in a 
specially built aircraft constructed by the Gloster 
Aircraft Company. The announcement also stated 
that the original engine, first tried in the air in May, 
1941, had been sent in September of that year to the 
United States, where a number of similar engines were 
made by the General Electric Company. At the 
same time, the Bell Aircraft Company, Buffalo, New 
York, were given an order to build a machine to be 
driven by two of these engines, the first flight in this 
American-built aircraft, the Bell Airacomet, being 
made on October 1, 1942, by Robert M. Stanley, then 
director of flight research and chief test pilot, and now 
chief engineer, of the Bell Aircraft Company. We are 
now enabled to illustrate this interesting aircraft and 
to supplement the original brief reference by some 
further particulars; Figs. 1 and 2, on the opposite 
page, are general views of the machine on the ground, 
and Fig. 3 shows it in flight. 

The Bell Airacomet—also known as the P-59A—is a 
mid-wing fighter with a long upswept tail and extended 
nose, and a wing span of 49 ft. The weight in 
flying order is stated to be rather more than 5 tons. 
The absence of propellers makes a high ground clear- 
ance unnecessary, thus permitting the use of a compact 
tricycle landing gear. Like the P63 Ki bra, the 
Airacomet has laminar-flow wings, benea 
of which are situated the two large air intakes, forming 
the forward ends of the engine nacelles. Each engine 
housing contains a rotary compressor which delivers 
a jet of compressed air, mixed with paraffin, into the 
combustion chamber of a gas turbine. The power 
generated by the turbine drives the compressor, and 
the exhaust, discharged through a large nozzle at the 
rear of the nacelle, constitutes the propelling jet. An 
external source of electrical power is used to start the 
engine. It is stated that the gas turbine-compressor 
units are so nearly vibrationless that it was found 
necessary to provide a vibrator on the instrument 
panel in the cockpit to ensure the elimination of 
* stickiness ” of the needles. 

Most of the experimental flights were made in Cali- 
fornia, On the initial flight in October, 1942, the 
pilot only took the machine to the modest height of 
25 ft., but on the following day he flew it first at 
6,000 ft. and later at 10,000 ft. Other pilots who have 
flown the Airacomet state that it is noticeably easier 
to handle than propeller-driven aircraft, and comment 
on the absence of vibration and of torque effects, the 
smooth acceleration, and the reduced noise in the 


cockpit by comparison with other types. . The speed is 
stated to exoeed 400 miles an hour In level flight. 
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MECHANICAL ENGINEERING IN 
THE SHIPYARD.* 
By J. Fostar Petree, M.I.Mech.E. 


Tuomas Gray and his son, Thomas Lowe Gray, in 
whose memory this series of lectures was founded, 
were associated throughout their lives with ships. It 
may be said, indeed, that they are still so associated, 
for Thomas Gray, an official of the Marine Depart- 
ment of the Board of Trade (now merged in the Ministry 
of War Transport), was the author of that invaluable 
rhyming mnemonic entitled ‘The Rule of the Road 
at Sea,” which is one of the first things that the embryo 
mercantile navigator—in this country, at all events— 
is expected to learn by heart.f He dated it October 14, 
1867 ; an anniversary which deserves to be marked in 
some appropriate manner by the seafaring community 
before navigation by radio becomes so general and so 
far advanced as to make side lights superfluous. It 
may be observed in ing that it is now necessary 
to “‘ Starboard your Ties ” in order to “show your 


¢| Rep.” The name of Thomas Lowe Gray, a former 
surveyor of Lloyd’s Register of Shipping, is likewise 
kept fresh in the minds of those who build, navigate, 


or voyage in ships, by certain prizes designed to promote 
the greater safety of travel upon the sea. It is fitting, 
therefore, that the subject of a Thomas Lowe Gray 
Lecture should have some connection with ships; and 
as the construction of the modern ship is, from start 
to finish, almost wholly an engineering undertaking, I 
propose to survey in broad outline the share that the 
mechanical ineer has had in evolving the present 
technique of ship construction. 

The changes to be recorded are considerable, yet 
the period that they cover is not so very long ; for all 
practical purposes, four generations will span it. As 
it happens, those four generations in the case of my 
own family (and, no doubt, in many others whose 
lines have been cast in similar places) mark also the 
four chief sub-divisions of the technique. My great- 
grandfather, William Petree, a Wearside builder of 
wooden ships, represents the first stage in a develop- 
ment which, in small private yards such as his, was 
hardly a development at all. Like the shipbuilder in 
the play, Mi , he is reputed to have sworn with 
vehemence that he would never set foot in an iron 
ship. Tradition has it that he kept his word ; whereby 
there arose a difference of opinion between him and 
his son John, who departed from the parental shipyard 
(which went out of business in the middle ’sixties) to 
learn this new-fangled craft of iron shipbuilding in 
the yard of John Haswell, of Sunderland, whose mana- 
ger he eventually became. John’s son, my father, had 

is introduction to shipbuilding (at the age of 13) in 
the year in which the Royal wage Fagan its first 
steel ships, the dispatch vessels Iris and Mercury ; 
and it was my own good fortune to serve my appren- 
ticeship in the yard from which, not long after I left 
it, there was launched the first all-welded ship, the 
motor coaster Fullagar. Thus the four generations 
indicate roughly the four main divisions of the ship- 
building art in which the influence of the mechanical 
engineer has been felt in increasing di : the wooden 
ship, the iron ship, the riveted steel ship, and, finally, 
the welded steel ship. 

Iron was used for the fastenings of ships for some 
time before it began to be an important material of 
construction ; an instance will show that it was usual 
in a period when the end of the wooden-ship era was 
not even in sight. When, in 1787, the French navi- 
gator la Perouse, set out to explore the South Pacific, 
his expedition sailed in two frigates which may be 

led as average examples of contemporary ship- 
bui After various adventures, they arrived in 
Botany Bay, sailed thence in February, 1788, and 
i completely. No trace of men or ships 
was found for another 38 years, when the natives of 
Vanikoro, an island to the north of the New Hebrides, 
were discovered in possession of a variety of gear, 





* The 17th Thomas Lowe Gray Lecture, delivered at a 
meeting of the Institution of Mechanical Engineers, held 
in London on Friday, January 26, 1945. Abridged. . 


t+ When both side Lights you see ahead— 
Port your helni, and show your RED. 


GREEN to GREEN—or RED to RED— 
Perfect safety—Go ahead ! 


If to your starboard RED appear, 

It is your duty to keep clear ; 

To act as judgment says is proper:— — 

To Port—or Starboard—Back-—or, Stop her! 


But when upon your Port is seen 

A Steamer’s Starboard light of GREEN, 
There’s not so much for you to do, 
For GREEN to Port keeps clear of you. 


Both in safety and in doubt 
Always keep a good look-out ; 

In danger, with no room to turn, 
Ease her !—Stop her !—Go astern ! 





unquestionably from the missing ships. It included 
(to quote an eye-witness) “a large quantity of iron 
knees’ which “the natives had managed to beat 
out .. . intoroughadzes.” Evidently, therefore, iron 
was used to support the structure of seagoing wooden 
ships at about the date of the first experimental iron 
barges; but it is also evident that it was used in 
pieces which could be forged quite well by hand, or 
under a tilt hammer. No other machinery would be 
needed to work them. Presumably, the tilt hammer 
was used in the production of plates for the first iron 
barges, and for the first iron boilers; there were no 
rolled iron plates until Henry Cort introduced his 
process of rolling wrought iron in 1784, and they were 
not available in any quantity for fully another quarter 
of a century. 

As an alternative to the chronological division of the 
subject, it may be considered in three main sections 
ac ing to the character of the operations under- 
taken; namely, the working of the materials of con- 
struction, their handling, and what may be broadly 
termed finishing processes. I shall deal mainly with 
the first of these. Most of the small tools and appli- 
ances used in finishing represent merely particular 
applications of machines in general industrial use. 
Handling appliances, though too extensive a subject 
for detailed examination, constitute an important 
feature in the modern development of ship construc- 
tion, being one of the principal factors contributing 
to the remarkable performances of the American ship- 
yards during the present war; without doubt, some 
of the apparatus devised under the stress of war con- 
ditions will find a permanent place in shipyard equip- 
ment. That mechanical means for handling the heavy 
and often awkward lifts encountered in shipbuilding 
were not adopted in this country more quickly and 
more widely is not such a reflection as might be sup- 
posed on the builders’ readiness to take advantage of 
current technical progress ; for no body of craftsmen in 
the world—and I would not except the pyramid- 
builders of Egypt—has developed a more acute appre- 
ciation than have shipwrights of the capabilities of 
those fundamental mechanical devices, the lever, the 
pulley, and the inclined plane. Moreover, it happens 
quite frequently that the simplest method of doing a 
job is also economically the best in the light of the 
prevailing conditions. 

Contrary to what some critics of Government ad- 
ministration might expect, the beginnings of shipyard 
mechanisation must be sought in the Royal Dockyards, 
principally Portsmouth; and the “father” of this 
great development was a Civil Servant who appears 
to have obtained his position by influence. He may 
be held, perhaps, to have justified the support of those 
who exerted it on his behalf. Sir Samuel Bentham 
(1757-1831) was a younger brother of Jeremy Bentham, 
the jurist and philosopher, whose embalmed remains 
sat for more than a century and may yet sit again in 
the library of University College, London. Law had 
been the profession of the Bentham family for several 
generations and might have been that of Samuel also 
if he had not, at an early age, acquired such skill with 
tools and displayed such an interest in naval matters 
that a different fate seemed to be indicated; so he 
was apprenticed to the Master Shipwright at Woolwich, 
under whom he served, there and at Chatham, for 
seven years. While still only 23 years of age, he was 
sent to Holland and afterwards to Russia, at the in- 
stance of Lord Howe, then First Lord of the Admiralty, 
to study Continental shipbuilding methods. He re- 
turned to England in 1791 and, in 1795, was appointed 
to the newly-created office of Inspector General of 
Naval Works; though much disappointed that the 
economically-minded Lords Commissioners of the 
Admiralty whittled down his expected salary of 2,0001. 
per annum to a mere 7501., subsequently increased to 
1,2501. He retained the office until 1807, when he 
was made a Commissioner himself, holding that position 
until 1812. Thereafter, much of his time was spent 
in memorialising the Admiralty for some financial 
recognition of the savings he had effected in the Royal 
Dockyards, with emphasis on the matter of the 2,000/. 
salary “ acknowledged to be suitable for me individu- 
ally .. . 18 years ago; since which time the expenses 
of living in general may be said to have doubled.” 

This is not the place for a detailed biography of Sir 
Samuel Bentham, though he deserves a better one 
than he has yet received. It may be that the his- 
torians of early engineering have been somewhat pre- 
judiced against him by his widow’s numerous and 
rather uncritical claims on his behalf, or by his own 
statement of the reasons why he felt the country to be 
so deeply in his debt, which labours on, page after 
page, to its ‘‘32ndly”’; but the facts remain that he 
introduced steam power into the Royal Dockyards, 
invented bloc machinery which antedated 
that of Brunel by a clear six years, and a sawing machine 
to cut ships’ frames with a correct increasing bevel (a 
model of it is in the Science Museum), set up rolling 
mills to produce copper sheathing, constructed the 





first amphibious vehicle (which was also the first self- 
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Fie. 5. Puncuine anD SHEARING MACHINE (1874). 


propelled craft to be built entirely of metal), invented , 
the caisson for closing dry docks, and almost certainly | 
would have introduced much more machinery into | 
ship construction if the threatened scale of his ex- | 
penditure had not caused alarm in official circles. 
Although a prior inventor, he recognised the merits of 
Brunel’s block machinery and successfully urged its 
adoption ; and it was he, too, who, when Henry Mauds- 
lay required a mechanical draughtsman, recommended 
to him Joshua Field, then employed at Portsmouth, 
and thus laid the foundation of a most fruitful engineer- 
ing partnership. 

The early iron ships were built by boilermakers, for 
the sufficient reason that only boilermakers had the 
necessary skill; and, even to-day, shipyard platers, 
riveters and caulkers are often categorically described 
as “‘ boilermakers,” for their trade union is still the 
Boilermakers’ Society. It followed, too, that the first 
tools used in the construction of iron ships were those 
developed by boilermakers—rolls, punching machines, 
and shearing machines ; mostly of the simplest charac- 
ter, for the sections to be worked were merely plates, 


bars and angles, none of heavy scantling. Probably no | 


shipyard now contains an example of the cam-and-lever 
shearing machine of the earliest type, designed to be 
driven by the slow-moving beam engine, but some are 
still at work elsewhere ; one of them is illustrated in 
Fig. 1, on page 90, now driven electrically, but other- 
wise : 
Bearing in mind the ingenuity and resourcefulness of 
so many of the pioneer engineers, it is not surprising 
that they soon introduced great improvements in the 
mechanical working of iron. Maudslay, who had taken 
over the patent of Trevithick and Dickinson for the 
manufacture of iron tanks, speedily devised a punching 
machine to facilitate their production, incorporating 
in it means for advancing the plate mechanically under 
the punch. James Nasmyth also built machines of this 
type, including a multiple punch, likewise fitted with 
mechanical traversing gear; and Fairbairn, who did 
much to promote the expansion of iron shipbuilding, is 
credited by his contemporary, John Grantham, with 
having introduced the steam riveter—rather an expen- 
sive machine to operate, it may be supposed, though 
one which achieved a fairly wide pepaliaty before it 
was ousted by the hydraulic type. Another inventor 
who turned his attention to the steam riveter was 
J. Macfarlane Gray, designer of the steam steering 
engine fitted in the Great Eastern in 1866, and pioneer 
expositor of entropy. Fig. 2, on page 90, shows an 
American machine of this type, made in 1874. Figs. 3 
and 4, on the same page, show, respectively, a contem- 
porary plate-edge planing machine and punching 
machine, and Fig. 5, on this page, shows a combined 
punching and sheating machine of the same date. 
Until more than halfway through the Nineteenth 
Century, much of the work of fashioning plates and bars, 
as distinct from cutting or perforating them, was still 
done by hand or with the assistance of simple screw 
presses. Fig. 6, on this page, reproduced from a 
photograph taken in 1863 on the banks of the Thames, 
shows how primitive appeared the process of iron ship- 
building at that date ; machinery is little in evidence, 
either for working material or for handling it. I have 
included a view of the works of John Stewart, of Mill- 
wall (Fig. 7, on this page), for the reason that it was in 
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Fie. 6. SurpyaRp or Messrs. JAMES ASH AND Company, Cusitr Town (1863). 











Fie. 7. Works or Messrs. JoHN STEWART, MILLWALL, IN 1863. 





Fie. 8. Works or Nationa Company FoR Boat Burtpinc By Macutnery, Limrrep (1863). 


this works that Thomas Lowe Gray served part of his | tion, however, namely, the works of the portentously- 
apprenticeship. One indication of what may be|named National Company for Boat Building by 
regarded as modern mechanical instincts deserves men- ' Machinery, Limited, which was situated at East Green- 
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Fie. 12. Smatt PortaBLeE HypRAvtic Riveter. 


wich (Fig. 8, opposite). The purpose of the undertaking 
was to construct ships’ boats of standardised and inter- 
changeable parts, all formed on special machines in 
accordance with the patents of two Americans, Nathan 
Thompson, jun., and J.C. Thompson. When the photo- 
graph was taken, the firm was reported to be flourishing, 
but by 1865 the site seems to have been devoted to 
other work. 

When, in 1858, William (later Lord) Armstrong 
addressed the Newcastle Summer Meeting of the 
Institution of Mechanical Engineers, ‘“‘On Water 
Pressure Machinery,” he made no mention of its 
possible application to shipyard tools ; rather a curious 
omission, considering his environment. This was a 
development, however, for which the industry had not 
long to wait. It was provided eventually by Ralph 
Hart Tweddell, also a native of the North-East Coast, 
and, like both Bentham and Armstrong, an instinctive 
engineer who followed his bent in spite of family 
circumstances which might have beguiled or dragooned 
him into other pursuits. His first invention, made 
when he was only 20 years of age and still an apprentice 
with Messrs. R. and W. Hawthorn, was a hydraulic 
tube-expander. Two years later, he designed a fixed 
hydraulic riveter; apparently, while he was at sea 
and experiencing at first hand the problem of dealing 
with leaking boiler rivets which had been imperfectly 
closed. The riveter, which was operated by a water 
pressure of 1,600 Ib. per square inch, was constructed 
for him by the Newcastle firm of Messrs. Thompson, 
Boyd and Company, and worked well, encouraging 
him to further ventures along similar lines. In 1871, 
therefore, he brought out a portable hydraulic riveter, 
and, as Messrs. Thompson and Boyd were not prepared 
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to undertake its manufacture, he looked elsewhere. 
During his schooldays at Cheltenham, Tweddell had 
often visited the works of Messrs. Fielding and Platt, 
at Gloucester, and it was to this firm that he next 
took his design. James Platt made an experimental 
machine for trial in the works, where it proved to be 
satisfactory enough in use, though rather expensive to 
construct ; and thus there @ connection with the 
Gloucester firm which lasted until Tweddell’s death, as 
the result of an accident, in 1895. He described the 
first portable hydraulic riveter in a paper read in 1872. 
In course of time, various improvements were intro- 
duced which simplified the design without affecting the 
principle of operation, one of the most important being 
due to James Fielding, who placed the ‘hydraulic 
cylinder at the end of the bow remote from the riveting 
dies, so enabling the machine to work more conveniently 
in awkward corners or close to an adjacent vertical 
plate. Highly ingenious methods of suspension were 
also evolved, by which the seemingly unwieldy bow 
could be manceuvred in to aiiy position necessary. As 
flexible metallic tubing was not then available, equal 
ingenuity had to be exercised to maintain the supply 
of pressure water in every attitude of the bow. Figs 9, 
10 and 12, on page 99, show modern types of hydraulic 
riveters. 

From this application of hydraulic power to the 
operation of other shipyard tools was a natural step 
in which, before long, other firms took . Hydrau- 
lically-operated shearing and punching machines, 
bending and straightening rolls, manhole punches, 
keel-plate bending machines, etc., soon. came into use 
in every shipyard of any size. Tweddell was fortunate 
in his timing, his portable riveter coming on the 
market just when it was needed to cope with a world- 
wide demand for British-built iron ships, coupled with 
a growing volume of knowledgeable criticism of the 
quality of the work put into them. The makers of 
hydraulic shipyard tools in general were equally 
fortunate in being able to take advantage of the boom 
in mercantile shipbuilding which developed with the 
increasing availability of steel; and the existence of 
the tools must have encouraged materially the use of 
larger plates, and the building of much bigger ships, 
which came at the close of the Nineteenth Century and 
in the early years of the Twentieth. The hydraulic 
bending machine for keelplates and garboard strakes 
was a particularly useful innovation, obviating the 
need for some rather delicate and difficult work in 
fashioning the garboard plating towards bow and 
stern. en formed by hand, these plates had to be 
worked hot, by hand hammers, over cast-iron blocks 
of appropriate shape. In the machine, the plate was 
held along the centre line by hydraulic rams while a 
hydraulically-actuated roll forced the sides up or down, 
as the case might be; some machines worked in the 
one direction and some in the other. The usual practice 
now is to roll the plate upwards. Fig. 11, on page 
99, shows a recent machine of this type, which is 
now made to take up to 36 ft. in length and 
2 in. in thickness. For the light plating of small craft, 
a somewhat different machine is employed ; in essen- 
tials, it is a flanging press, and, in fact, the greater part 
of its work would consist normally of flanging. The 
ordinary plate rolls call for no special comment ; Fig. 
13, on page 99, shows a large set for plates up to 40 ft. 
by 2 in. 

In the early days of mechanically-driven shipyard 
tools, the usual method of driving was by belt from a 
line shaft, the power unit being a steam engine. At a 
rather later stage, separate steam engines were pro- 
vided for some of the larger tools, to avoid the draw- 
back of having to drive a whole line of shafting when 
only a few tools were in use. One reason which helped 
to popularise hydraulic tools was the relative freedom 
from trouble afforded by the substitution of hydraulic 
pressure piping, laid below d, for lines of steam 
piping overhead ; but the eee system suffered 
from the risk of freezing in cold weather, and the avoid- 
ance of this risk encouraged the adoption of compressed 
air as the power-transmitting medium. This develop- 
ment seems to have found favour on the Continent 
before the use of compressed air became at all general 
in this country, although a compressed-air capstan was 
installed in Portsmouth Dockyard as long ago as 1864. 
Still more recently, of course, separate electric-motor 
drives have become normal practice in shipyards, as in 
many other classes of industrial establishments; but 
there are still many staunch believers in the hydraulic 
system, especially for riveting and for heavy press work 
such as the punching of manholes and lightening holes, 
and the joggling of plates and sections. Plate-edge 
planers, now commonly driven by electric motor, have 
the electric drive extended in some types to the holding- 
down screws which secure the plate, to avoid the dis- 
advantage that leakage from hydraulic-cylinder glands 
may fall on the marked plate and obliterate the marks. 
In such cases, slipping clutches are provided so that 
the motors cannot be overloaded in tightening the 


screws. 
(To be continued.) 
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MOTOR VEHICLES. 

562,695. Metal Wheel. Joseph Sankey and Sons, 
Limited, of Bilston, and R. C. B. Reeve, of Wellington. 
(4 Figs.) January 7, 1943.—The invention is a steel 
wheel for vehicles and especially for barrows and trucks. 
The object is to obtain a wheel with broad tread for 
easy traction over soft surfaces, which is of relatively 
great strength, of pleasing appearance and cheap to manu- 
facture. The wheel consists of a hub, a steel tread or 
tyre B and two steel discs C. These are spaced well apart 
at their inner peripheries, where they are welded to the 
outer surface of the hub. From this they slope in- 
wardly, each as a very shallow cone terminating in a 
zone ec which is parallel to the mid plane of the wheel. 
From the parallel zone c the metal of each disc slopes 
steeply outwards and is then curled in at c* to provide 











cf 
inwardly presented peripheral edges c*. The distance 
apart of the two edges c* is such that they are overlapped 
by the rim B. Welded to the inner periphery of the 
rim, are @ number of plates D which serve as distance 
pieces to the edges c*. The discs C are drawn together 
by a set of bolts which pass through the parallel zones c, 
and have the effect of pressing the edges c*® against 
the distance pieces D. The discs are formed so that the 
edges c*® contact the edges of the plates D when the 
parallel zones ¢ are still apart, so that when the bolts 
are fully tightened up, the edges c* exert strong resilient 
pressure on the plates D and thus secure the rim firmly 
in place. The rim, with the plates D should be put in 
Place in relation to one disc before the other is put in 
position on the hub. (Accepted July 12, 1944.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

562,769. Friction Clutch. Darling and Sellars, Limited, 
of Keighley, and A. Cattley, of Keighley. (2 Figs.) 
November 14, 1942.—This invention has for its object 
a construction of friction clutch of either the disc or 
cone type which can be incorporated in the belt drive 
or main drive pulley of a lathe. A further object is a 
clutch which can be associated with a brake whereby 
the drive to the lathe can be accurately and imme- 
diately stopped when desired. ._The main driving shaft 
of the lathe passes through and projects from a fixed 
bush upon which is mounted a sliding collar 3, the move- 
ment of which is controlled by a forked lever 4. The 
sliding collar 3, which is mounted on the housing sleeve 
on a ball race, engages three radially expanding members 
6, which operate the toggle mechanism 7 for controlling 
the operation of the clutch, through the medium of spring 
pressed plungers 8 which engage one of the driving mem- 
bers 9 and force the face of the latter against that of the 
driven.member 10. The driven member 10, when the 
clutch is engaged, is held between the plunger-operated 





driving member 9 and a further driving member 9 
secured on the inner side of an end plate 11 of the pulley 
12. The driven member 10 is mounted at the projecting 
end of the main driving shaft and is adapted to Move 
axially relative to the shaft against the action of a 
spring 13, so that when the clutch is disengaged the driven 
member 10 is urged against a friction surface 14 pro. 
vided on a disc composed of a flange on the fixed bush 
which surrounds the main driving shaft and thereby acts 
as a brake, with the result that the rotation of the main 
driving shaft is stopped. The adjustment of the driving 
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member 9 of the clutch is such that it travels farther than 
the driven member 10 and so prevents any interference 
of the clutch when the driven member is acting as a brake. 
Means are provided for adjusting the movements of both 
the driving members 9, 9z and the driven member 10 so 
that any wear in the friction surfaces can be taken up 
by the adjusting screws 16, 17, respectively, and the 
operation of the clutch and brake will not be interfered 
with. The projecting fixed bush which carries the main 
driving shaft of the lathe provides the mounting for the 
ball races of the sliding collar and the ball races and 
thrust of the clutch housing or pulley 12 within which all 
the mechanism is contained with the exception of the 
forked lever 4. (Accepted July 14, 1944.) 


MISCELLANEOUS. 

562,488. Determining the Roughness of Surfaces. 
David Brown and Sons (Huddersfield), Limited, of Hud- 
dersfield, and J. E. C. Stringer, of Huddersfield. (1 Fig.) 
January 12, 1943.—The invention is an instrument for 
determining the roughness of surfaces, of the kind in 
which a tracer member, in the form of a fine-pointed 
stylus, is carried pivotally by a support which is movable 
in relation to the surface to be tested or, alternatively, 
is held stationary while the surface is moved beneath it, 
vertical movements of the tracer member due to inequali- 
ties in the surface under test being indicated on a cali- 
brated scale. The invention has for its object to provide 
a@ close approximation to a graph with a straight mean 
line irrespective of whether the surface to be tested is 
straight or is curved. The tracer member has a tracer 
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point a! and b is the tracer lever, which is carried pivotally 
by a tracer head c mounted pivotally in a suitable sup- 
port. The “ rider” which supports the tracer head and 
rests and slides upon the surface d to be tested is a part ¢ 
which surrounds loosely the tracer member and has a 
partly spherical upper surface e!, the centre of which is 
coincident with the mean position of the point a! of the 
tracer member. The tracer head ¢ has on its underside 
@ concave recess corresponding in curvature to the partly 
spherical surface e’ on the “ rider” and on this partly 
spherical surface the tracer head rests loosely. The rider 
is thus free to pivot about the tracer point a! and its 
underside bearing surface e* is suitably shaped so that 
if the general direction of the surface d being tested is 
not parallel to the direction of motion of the tracer 
head the rider will move pivotally in relation to the tracer 
head and. to the tracer point. The result is that the 
position of the tracer head preserves a fixed relation to 
the mean surface in the vicinity of the tracer point, 
irrespective of the orientation of that surface. Conse- 
quently, the mean line of the graph produced by the 
movements of the tracer point is straight. (Accepted 
July 4, 1944.) 
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THE OVERSTRAIN OF TUBES 
BY INTERNAL PRESSURE. 


By W. R. D. Mannina, M.A. (Cantab), 
‘ A.M.1.Chem,E. 


ENGINEERS have long been familiar with the 
fact that thick-walled cylinders of ductile material 
offer a much greater resistancé to failure when 
loaded by steady internal pressure than would be 
expected from the simple elastic theory or from the 
tensile properties of the material. Although the 
practice of reinforcing tubes by wire-winding or by 
shrinking two or more components over one another 
is still employed, the importance of making use of 
the inherent strength of overstrained metal in tube 
walls has been increasingly recognised, and the 
“ auto-frettage ’’ process is now largely used in the 








from the axis, then the equilibrium of a small 
element is seen (Fig. 1) to be given by :— 


(p + Bp) (7 + Br) 80 = pr 80 + 2 Br 2, 


dp 
a 
It will be noticed that both p and ¢ have been 
represented as tensile, although normally with 
internal pressure the radial stresses are compressive. 
As will appear, however, this is immaterial since 
the sense of the stress will be indicated by its sign, 
compressive stresses being negative. 

If, now, the axial stress is of magnitude lying 
between ¢ and p, then where s is the maximum 
shear stress, 


or t—p=r 


t— p= 2s 


(2) 


By combining (1) and (2), neither of which contains 
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construction of pressure vessels and ordnance. 
Macrae* and others have studied the theory and 
practice of this process, but as they have restricted 
their work to small strains it is doubtful whether 
they have obtained the fullest possible advantage 
from the peculiar redistribution of stress which over- 
strain in these conditions brings about. So far as 
the author is aware there has been little published 
information on the theory of non-elastic straining 
applied to cylindrical sections where the degree of 
deformation is large ; this, no doubt, explains the 
tendency to confine auto-frettage to conditions 
where part of the wall remains elastic. The object 
of this article is to describe an approximate method 
which appears to fill this gap and also to permit the 
complete solution of the problem of the ultimate 
strength of a ductile cylinder—a solution which is 
reasonably well supported by experimental results. 
Finally, the author briefly discusses the mechanism 
of rupture in cylinders in the light of this 
theory. 

If t, p, and a be respectively the tangential, radial, 
and axial stresses at any point in the wall distant r 





* Overstrain of Metals. H.M. Stationery Office (1930). 














O72 o-8 0-9 
0-01 o-o8 0-09 
“ENGINEERING” 


any condition relating to the quality of the material, 
for example, whether elastic or otherwise, we get 
| ap—2|* ar, (3) 

which represents a solution of the problem provided 
that the distribution of shear stress across the 
section can be found. If necessary, the integration 
can be performed graphically. 

Consideration will now be given to elastic condi- 
tions. If o be the shear strain, then it is evident 
that 


s=Coe 


(4) 
where C is the modulus of rigidity. As a tentative 
measure, let it be assumed that the shear strain is 
inversely proportional to the square of the radius, 
then 


A 


5 (5) 


where Ais a constant. Substituting in equation (3) 
gives 


c= 


* 
p= 202 | + constant, 








which is directly integrable, leading to 

(i 1 | 

(4 ir 

since p = 0 at the outside surface, 7.e., when r = 7. 
If P be the internal pressure, then the radial stress 
at the inner surface (r = 7;) is given by p = — P 
the negative sign indicating compression. From 
this relation C A can be eliminated, leaving 


p=CaA 








Ls = AA die ror ) 
PO RAE ee a 
and, by substitution in equation (1), 
Oe ees 8 
$= 72 ae r | % ~ 72 f . (7) 


These relations are the usual thick-cylinder stress 
formule generally associated with the name. of 
Lamé. They can be derived from the fundamental 
stress-strain relations if it be assumed that the 





axial stress does not vary across the section, and 
as their accuracy has been checked by dilatation 
measurements, if’ is evident that both this latter 
assumption and the one expressed by equation (5) 
are justified. 

Consideration will now be given to the strains 
when deformation is considerable. The relations 
normally used by engineers in the analysis of strain 
are limited to elastic conditions, or at any rate to 
the state of affairs where the magnitudes are small 
enough for second powers to be neglected. Thus, 
before extending the methods of this work to large 
deformations it is necessary to discuss their effect 
on the strain formule. 

If e, e, and e, be respectively the tangential, 
radial, and axial direct strains, then the shear 
strains, if the quantities are small, are (e; — e,), 
(ep — €g) and (e,—e), since the directions in 
question are, by inspection, the prineipal directions 
of strain. When the direct strains are large, how- 
ever, it is necessary to use the more exact relation 
which, in the case of the first of the above, becomes 

_ (1+ a)? — (1 + ep (8) 

2(1 + et) (1 + ep) * * 
This relation can be prdéved from consideration of 
Figs. 2 and 3. In Fig. 2, ABCD is an element 
of material which is square and has its diagonals 
AC, DB of unit length. It is deformed by stress 
along its diagonals and assumes the rhomboidal 
form A’ B’C’D’. If AC be the direction of the 
stress p, and DB that of the stress ¢, then the 
deformed diagonals A’C’ and D’B’ will have 
lengths 1 + e, and 1 + e&, respectively, as indi- 
cated in Fig. 2. In Fig. 3, the rhombus is applied 
to the square so that the point D’ coincides with D, 
and D’C’ lies along DC. According to ‘definition, 
the shear strain is the tangent of the angle A D A’, 
that is, tan a. 

Now, from Fig. 3, it can be seen that 
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2=>5 2B. 


Consequently, the shear strain o = tan « 
tan (;- 2p) = cot 28 


1 — tan*® B 
2tan B © 
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But tan Bp = ae , and therefore, 
een 3h 
re L+e/ _ (1+ e)*— (1 + ep)* 
5 ites) 2 +e ep)” 
“lite f 


as already given in the relation (8) above. 

Now, in ductile metals deforming in the region 
of overstrain, it is customary to assume that deform- 
ation takes place without change of volume. O’Neill* 
has shown that there is a measurable though very 
minute change, and Swiftt has actually defined 
such conditions as being constant density deforma- 
tions when speaking of the otherwise loosely used 
term, “the plastic state,” in metals. This means 
that 

(1 + e)(1 + ep) (L+¢a)-1=0. (9) 

Fig. 4, page 101, shows the change in size 
of a cylindrical section. If the inner radius r; 
increase by an amount w;, and if a point within the 
wall initially at radius r shift to a radius r + uw, 
then the tangential strain at this latter point is 
clearly 

Qn (r+ u)— 2a 
Qa r ‘ 





u 
et a + . . (10) 

It is now necessary to introduce a further assump- 
tion, namely, that e,, the axial strain, is always 
negligibly small. Experimental evidence for this is 
perhaps not very strong, although provided the 
curvature of the surfaces in an axial plane does 
not become comparable with that of the wall section 
it appears to be substantially true. The author has 
found in some unpublished work that with copper 
and mild-steel cylinders the length changes are 
small and sometimes variable, which suggests that 
they may have been associated with imperfections 
in the material. It would seem then that there is 
no strong: evidence against this assumption, which 
means that the area of cross secticy of the cylinder 
does not change with the deformation. It then 
follows that 


that is, 


w+ Quer = u?+2ur, . - (il) 
and, because (1 + e,) = 1, equation (9) reduces to 


1 
l+e,= re Making this substitution in (8), 
and inserting the value of e; given by (10), it follows 


that 
ona (244) (az)}- om 


x? = 42 + 2uj ri. 
It should be noted that when wu is small, equa- 
tion (12) reduces to 
o = Qujri/r*, 
which conforms with equation (5), although for 
elastic conditions a specific value of the uniform 
axial stress, a, namely, 








where 


is required. Here + is Poisson’s ratio. On the 


other hand, for elastic tubes the value of the axial 
stress is independent of those of the tangential and 
radial stresses. 

It has been shown above that the shear strain at 
any point in the wall of a tube can be evaluated 
knowing only its initial dimensions and a measure 
of the deformation, such as the increase in bore 
size ; and also that if the value of the shear stress 
across the section is known, then the whole problem 
of determining the stresses can be solved. It has 
thus been reduced to finding a relation between 
shear stress and shear strain for the widest possible 
range of deformation. 

This is a subject upon which much research has 
been concentrated in recent years and over which 
there is still considerable disagreement among the 
leading authorities. Space does not permit of any 
detailed discussion of the matter in this article, but 





* Jl. I. & S. Inst., vol. 109, page 93 (1924). 
t Metal Industries, vol. 56, page 149 (1940). 


the position may be summarised as follows. Taylor 
and Quinney,* Lodet and Rés and Eichinger{ have 
concluded that for any unique function of the strains 
the well-known von Mises function of the stresses§ 
is constant no matter through what kind of loading 
the deformation has been caused. Cook|| and Morri- 
son{, on the other hand, have disputed this from the 
results of careful experiments, particularly in regions 
of small degrees of overstrain, and both have sug- 
gested that a scale factor may be of considerable 
importance. It appears thus that the matter is 
still in doubt for small strains, and there is probably 
a transition region where the behaviour is complex, 
but for large degrees of deformation the work of 
the first mentioned authors seems conclusive. 

It will therefore be assumed that for the same 
value of the maximum shear strain o the von Mises 
function, which will be denoted s,, will have the 
same value. Now 


ANGY G+). 








(13) station 


for the case of the tube, and if a = Fd hd the func- 


tion reduces to 


oom WE y he ar tae . (14) 
thus the von Mises function bears the same relation 
to the maximum shear stress as it does in the case 
of pure torsion. 

The implications of the particular function for the 
axial stress need some examination. The axial 


force is clearly given by 2 = [ar dr. Putting 
ri 


a= : a P , and substituting for ¢ from equation (1), 


this becomes 





ro dp 
7 (2 pre P) dr = pimnt— pyar 
% 


that is to say it represents the unbalanced axial 
force due to the internal and any external pressure. 
Also, since ¢ and p are of opposite sign normally, it 
follows that a will be in general considerably smaller 
than either of them. Thus the condition regarding 
the axial stress does not introduce any evident 
difficulty although it will no longer be constant 
across the section as it apparently is with elastic 
tubes. 

From the foregoing argument it is suggested that 
the relationship between maximum shear stress and 
maximum shear strain in a thick-walled cylinder is 
identical with that in a torsion test on a circular 
specimen. Fig. 5, page 101, shows a typical shear 
stress-strain curve of this sort obtained from a 
torsion test. Such a curve can be derived from a 
torque-twist record using the method given by 
Nadai.** Thus, if T be the torque, @ the unit twist 
and D the diameter of the specimen, 


4 aT 
= { 055+ st}. . (15) 
In application to overstrained cylinders the 
general principle is to presuppose a certain increase 
in bore radius, then to evaluate from equation (12) 
the maximum shear strain at a series of points across 
the wall and using a suitable curve, such as that in 
Fig. 5, to read off the corresponding values of 
maximum shear stress. When the strains are con- 
siderable the strained values of the radius must be 
used, so that the integral required (see equation (3)) 
becomes 
ro + Uo 


P =2| u). (16) 
“te + uy 


Since, however, the value of u at every point is 








* Phil. Trans. Royal Soc., vol. 230A, page 323 (1931). 

t Zeit. f. Phys., vol. 36, page 913 (1926). 

t Eidgenossiche Materialprifungsanstalt an der E.T.H. 
in Ziirich. Diskussionsber. No. 34. 

§ Nachrichten v.d. K.G. der Wissenschaften (Géttin- 
gen), vol. 4, page 582 (1913). 

\| Phil. Trans. Royal Soc., vol. 230A, page 103 (1931). 

qQ Proc. I. Mech. E., vol. 142, page 193 (1939). 

** Nadai and Wahl, Plasticity, McGraw-Hill Book 





Company (1931). 








determinable from equation (11) this introduces no 





difficulty and the curve of " {can be drawn and 


integrated across the deformed thickness of the 
wall. Actually this is usually a line of small curva. 
ture, and a good approximation to the value of the 
integral can be obtained arithmetically by a method 
which wi!! be shown at the end of this article. 

(To be continued.) 





LITERATURE. 


Electric Power Stations. Volume II. Second edition. By 
T. H. Carr. London: Chapman and Hall, Limited. 
[Price 32s. net.] 

Ir was remarked in the review of the second edition 

of volume one of this work, which appeared on 

page 427 of our 157th volume, that, as indicated by 
the number of chapters devoted respectively to 
electrical and mechanical matters, an electric power 
is mainly an example of mechanical- 
engineering application. The matter is illustrated 

still more clearly in Chapter XXII of volume II, 

which is concerned with “Station Costs.” In a 

table giving capital costs for a 300 MW station, 

the figures for coal-handling plant, boiler-house 
plant and pipework total 1,560,000/., those for 
switchgear, transformers and cables being given at 

340,000/. Turbine-house plant is not separated 

into electrical and mechanical items, but of the 

total of 1,000,000/., it is certain that considerably 
more than half is to be debited to the latter. This 
chapter on costs is of interest and value, and may 
be directly serviceable to, say, works engineers, 
whose duty it may be to provide, or extend, a 
power station. It may be assumed that consulting 
engineers and the chief engineers of large supply 
authorities have accumulated adequate data on 
the capital costs of station buildings and plant, 
but these by no means represent the whole of 
those who may be concerned with station design. 

These remarks in connection with works engineers 

may be extended to cover the chapter on “ Organ- 

isation,’ which contains examples of various types 
of log sheet, with adequate explanation. 

A useful chapter on the “ Commissioning and 
Testing of Plant’ may also be mentioned in 
this connection. This second volume is mainly 
concerned with the electric side of power stations, 
but also contains sections dealing with con- 
densing plant and feed-heating and water-treatment 
plants. The chapter on condensers may be in- 
stanced as a good example of the whole scheme of 
the work. Condenser design is a highly specialised 
matter and station engineers must be guided to a 
large extent by the advice of experienced manu- 
facturers, but the explanation of the fundamentals 
of the matter, which is throughout kept in touch 
with details of practice, will be of value, not only 
to students, but to station engineers, who have to 
specify, purchase or operate condensing plant. The 
main electrical items in a power station, such as 
alternators, transformers and reactors, switchgear 
and protective equipment, are adequately dealt 
with in separate chapters. These are all matters 
on which many papers and special treatises have 
been written, and those who wish to extend their 
study of any of them beyond the limits possible in 
a general work are assisted by bibliographies ap- 
pended to the various sections. There are two 
chapters, one dealing with “‘ Lubricating, Insulating 
and Fuel Oils,” and the other with “‘ Station Light- 
ing,” which concern subjects on which, despite 
much published matter, station engineers may not 
find it easy to locate the precise information they 
require. The reviews of these subjects, as they 
concern power-station design and operation, con- 
tained in this volume, should prove widely useful. 








THE ACQUISITION OF HIGH-SPEED Twist Dritis.— 
The Ministry of Supply announce that,in view of the 
greatly improved position regarding the supply of high- 
speed twist drills, it has been decided to revoke the 
Control of Machine Tools (Twist Drills) (No. 1) Order. 
It has also been decided that the Twist-Drill Allocation 
Centre, set up to work in conjunction with the licensing 
scheme, shall cease to function on February 16. On and 
after February 17, therefore, buyers may revert to their 
normal sources of supply. 
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DESIGN OF SPRAY 
NOZZLES. 


(Concluded from page 63.) 


Tue effect of orifice diameter on particle size 
distribution was determined for two nozzles with 
double circular channels 1 mm. diameter, having 
orifice disc apertures respectively 0-75 mm. and 
3-75 mm. diameter, but otherwise similar and 
tested with water at the same pressure of 50 lb. 
per square inch. Additional measurements of 
volume distribution under the same test conditions 
enabled the general “ fineness ” of the sprays to be 
estimated for comparison of the two nozzles. It 
was found for the smaller orifice (0-75 mm. dia- 
meter) that 1 cub. cm. of water was dispersed into 


399,000 particles which had a total surface area of 


Fig. 19. 
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slightly decreases the maximum concentration, 
despite the fact that the nozzle output is increased. 
The effects of the sectional area of the channels in 
the distributing washer, on the amount and situation 
of the maximum intensity of volume distgibution, 
are noteworthy features of the graphs of Fig. 19; 
and it was established generally, from more exten- 
sive tests with a range of channel sections associated 
with one size of orifice, that the spray cone apex 
angle was decreased and the concentration of spray 
per unit area was increased, by increased sectional 
area of the channels. For circular and rectangular 
channels having approximately the same total 
output, the cone apex angles were found practically 
identical, but the rectangular channels gave slightly 
better distribution, probably owing to their pro- 
ducing a more uniform vortex. 

The effect of the cross sectional area of the dis- 
tributing channels on the size of the particles pro- 
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TABLE OF REFERENCES TO Fic. 19. 
Distributing Washer Channels, eS 
Orifice (deg.). Total Output 
Graph No. Di t (gallons per 
(mm.) hour). 
Number. Shape. Size. Outer. Inner. 
1 0-75 42 — 5 
2 2 Rectangular 1 mm. wide 2-37 102 == 24 
3 3-5 mm. deep 5-00 123 50 51 
4 1-08 34 _— 16 
5 2 Rectangular 4 mm. wide 2-37 69 _ 58 
6 3-5 mm. deep 5-00 94 9 152 
7 0-75 57 — 6 
8 2 Circular 2 mm. dia. 2-37 98 ae 26 
9 5-00 120 42 56 




















241 sq. cm., the average particle size being 138. 
For the larger orifice (3-75 mm, diameter), 1 cub. cm. 
of water formed 1,776,000 particles of average size 
74, with a total surface area of 303 sq: cm. This 
result confirms the conclusion, previously drawn by 
Davies and Smyth-Homewood* from their work on 
agricultural spraying, that an increase in the size of 
orifice does not produce a coarser spray, and, there- 
fore, the conclusion is reached that as large an 
orifice as possible ‘should be. used to procure the 
smallest average particle size. ' 
Severatéffects of orifice diameter on the distri- 
bution of volume across the spray cone are pre- 
sented graphically in Fig. 19, and in the associated 
table. These results, which refer only to nozzles 
fitted with double channel distributing washers, 
are typical of all the combinations examined. They 
reveal that, for constant width of channel, increase 
of orifice diameter increases the cone angle, but 


* “Investigations on Machinery Used in Spraying ” 
J. of S.E. Agvic. College, Wye, Nos. 34 (1934), 39 (1935), 
39 (1937), 40-1937). 
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duced was found to be of considerable importance. 
The greater the cross sectional area, the greater the 
parti¢le size, and the smaller, consequently, the 
number of particles and the surface area per unit 
volume of water. It is apparent, both in the table 
below Fig. 19, and from the more comprehen- 
sive results for double circular channel nozzles 
plotted in Fig. 20, that the increased output ob- 
tained by increasing the channel cross-section is 
confined within a smaller spray cone angle and 
therefore distributed over a smaller surface normal 
to the axis of the spray. Thus, the effect of simul- 
taneously increasing both orifice diameter and 
channel cross sectional area is preferable to <n- 
creasing channel area alone, when an increase of 
output is desired. In general, better performance 
is obtained with rectangular than with circular 
channels in the distributing washer, the number of 
particles and the surface area per unit volume 
of water being greater with the rectangular 
shape. 

The effect of varying the angle of the recessed cone 














in the orifice disc (cf. Fig. 2C, page 21, ante) was 
investigated by measuring volume distributions for 
various combinations of washers and orifice discs 
covering a range of 60 deg. to 120 deg. in the apex 
angle of the recessed cone. The general result 
was to show that, the greater the recessed cone angle, 
the better was the volume distribution. It follows 
that the average particle size will be smaller in 
consequence, but this is of no more than secondary 
importance. The spray cone angle was found to be 
slightly increased by increased apex angle of the 
recessed cone, but was no more than slightly affected 
either in this or any other respect. 

It is useful at this stage to summarise the main 
results of the investigation as regards the charac- 
teristics of the sprays and the design features of the 
nozzle with which they are associated. 

(1) Increase of pressure from 30 lb. to 70 lb. per 
square inch decreases the average particle size only 
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slightly and has little effect on the spray cone apex 
angle. The peak volume distribution moves out- 
ward, however, towards the periphery of the cone 
when the pressure is increased, and a larger area is 
therefore covered more uniformly. This leads to 
the recommendation that the highest available pres- 
sure should be used, always with the proviso that 
the total output of any given nozzle is approximately 
proportional to the square root of the pressure. 

(2) Increase of the orifice diameter of the nozzle, 
up to the limit of 5 mm. covered by the investiga- 
tion, decreases the particle size to below 100,, and 
increases the spray cone apex angle but decreases 
the concentration per unit area, in spite of the fact 
that the total nozzle output is increased. The size 
of orifice should therefore be as great as possible, 
depending upon the maximum angle of spray per- 
missible for the specific purpose of the nozzle. 
Hollow spray cones are produced by orifice dia- 
meters exceeding 3 mm. 

(3) An increase in the area of cross section of the 
channels in the distributing washers increases output 
with an associated decrease of spin in the vortex 
chamber. Particle size is consequently increased 
to about 200, when the cross sectional area of the 
channels is a maximum, and the spray cone apex 
angle is decreased leading to increased concentration 
of sprayed deposit per unit area. If, therefore, a 
large apex angle is required and/or if the smallest 
particles obtainable are required, the spin of the 
liquid in the vortex chamber should be at a maxi- 
mum, and to achieve this the cross sectional area 
of the channels should be a minimum. 

(4) Double rectangular-section channels give a 
slightly better distribution than channels of circular 
section. Rectangular channels cannot be made to 
within given limits of accuracy as readily as circular 
channels, but they can more easily be enlarged if 


necessary. 

(5) An increase of apex angle of the recessed cone 
behind the orifice disc leads to a slight improvement 
in the volume distribution and, presumably, also in 
particle size ; but the degree of either improvement 
is of little practical importance, while the total 
output and spray cone angle are unaffected. A 
recessed cone angle of 90 deg. may be regarded as 
the most convenient for design. 

In order to facilitate the application of the experi- 
mental results to spray nozzle design, the numerical 
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V = Gallons delivered per hour. 
P = Pressure Ib. per square inch. 
Vv Tay — 5a + 28 Twy —i5w+d 


kK =_ = 
V P 35 5 
z = Total cross sectional area of both channels, 
sq. mm. 
w = Width of channel, mm. (depth of channel 
constant at 3-5 mm). 
y = Diameter of orifice, mm. 





relationships established have been presented in the 
form of the nomograms which are reproduced in 
Figs. 21, 22 and 23. The methods of using these 
nomograms can best be explained by the following 
numerical examples. 

Suppose the specific purpose of the nozzle is to 
deliver 50 gallons of water per hour, with a supply 
pressure of 50 lb. per square inch, and to have a 
spray cone angle of 80 deg. with the best possible 
distribution. The nozzle should, consequently, have 
double channels of rectangular section, and the 
value K = 7-1 is obtained from Fig. 21 by placing 
a straight-edge between readings of V = 50 and 
P=50. From the recommendations outlined in this 
article, it is necessary to use as large a size of orifice 
and as small a cross-sectional area of channel as pos- 
sible to achieve the optimum distribution. The spray 
cone angle, however, is specified to be 80 deg. 
Hence, from Fig. 23 the maximum value of orifice 
diameter (y) obtainable is 3-2 mm., derived by 
intersecting the three scales of Fig. 23 at w = 3-3, 
@= 80 and y= 3-2. This value for y, and 7-1 
for K, are now used in Fig. 21, and yield a correct 
value, w= 1-8. From Fig. 23, however, it will 
be seen that when y = 3-2 and w = 1:8, the cone 
apex angle is 98 deg., thus indicating that the value 
taken for y is too great. By trial and error the 
maximum possible value for y in the present case 
is found to be 2-5 mm. and the corresponding value 
of w. from Fig. 21, is also 2-5 for the required value 
of K. Then, according to Fig. 23, the spray cone 
apex angle is 81 deg., which is near enough to the 
specified requirement. 

The foregoing example illustrates the use of the 
nomograms when all the spray characteristics have 
to be satisfied. If, on the other hand, all that is 
required is a spray nozzle with a stipulated output 
of, say, 150 gallons per hour, at 100 lb. per square 
inch supply pressure, and as great a spray cone 
angle as possible, then the procedure is as follows, 

On Fig. 21 or Fig. 22, a line cutting V at 150 and 
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z = Total cross sectional area of both channels, 
sq. mm 


d = Diameter of channel, mm. 
y = Diameter of orifice, mm. 


P at 100 gives a value of 15 for K. From the 
previous recommendations, the orifice diameter (y) 
must be as large as possible in order to produce the 
maximum spray cone angle. On Fig. 21, the 
maximum value of y is 5 mm., and the line drawn 
from y = 5-0 through K = 15 cuts w at 2-36 mm., 
this being the required width of each channel, 
3-5 mm. deep, in a distributing washer of the double 
rectangular channel type. Alternatively, if the 
nozzle is to have double circular channels, Fig. 22 
is used, and a line through y = 5-0 and K = 15 
yields d= 2-93 mm. for the diameter of each 
channel in the distributing washer. Finally, Fig. 23 
shows that the spray cone angles for the rectangular 
channel and circular channel nozzles will be 102 deg. 
and 109 deg. respectively, the hollowness in the 
centre of the spray cone being about 40 deg. in 
either case. 





MATERIALS FOR THE MANUFACTURE OF ELECTRIC CABLES. 
—tThe Electricity Commissioners announce that they 
have now been informed by the Cable Planning Officer of 
the Ministry of Supply that certain restrictions on the 
use of lead and steel in the production and jointing of 
electric cables can be removed forthwith. Undertakers 
may, therefore, purchase armoured paper-insulated lead- 
covered cables which comply with B.S. No. 480-1942, 
or any later specifications, without submitting the orders 
to the Commissioners for endorsement. It will still be 
necessary, however, for the undertaker to submit the 
usual ‘‘M” form for an authorisation to purchase the 
steel. It has been decided, for the present, to retain 
Regulation 12 of the Electricity Supply Regulations, 1937, 
as amended by the Commissioners’ circular letter of July 
9, 1940. Accordingly, undertakers who desire to pur- 
chase paper-insulated lead-covered cables to a specification 
other than B.S. No. 480-1942, or any later specification, 
will still require to obtain the approval of the Commis- 
sioners thereto. The restrictions on the use of lead 
sleeves for cable jointing, referred to in a Commissioners’ 
circular letter dated February 9, 1943, are also now with- 
drawn. 








5-0.-40 
“s t os 
’ +0 

Fig.23. r P80 
os}26 
+20 
@o0+16 

? ] 

; 

; 

d 110 tt 

ro 1 

6 : 

w 23 

25 J 

6 J 

se 4 

20 4 

26 
3-0 

+o- 

os: 

os} 

O78" 

“DNGINEERING 


w = Width of channel of rectangular section, mm. 
d = Diameter of channel of circular section, mm. 
y = Diameter of orifice, mm. 

@ = Outer apex angle of spray cone, degrees. 

¢@ = Inner apex angle of spray cone, degrees. 





PHYSICAL CONTROL METHODS IN 
THE STEEL INDUSTRY.* 
By W. Barr, A.R.T.C., and T. F. Pearson, M.Sc. 


Ir may be said truthfully that steelmaking began 
as an art and has now become a science. The gap 
between the primitive hearth for the reduction of a few 
lumps of pure ore, and the modern 350-ton open-hearth 
furnace is very large. In the former it was almost 
chance whether the spongy mass became a soft malle- 
able product containing little carbon, or a material we 
now know as steel, with totally different properties. 
In the latter, within very close limits, there is no uncer- 
tainty as to the final product. The interval between 
these two marks the growth of a science, the evolution 
of which has depended upon our ability to measure and 
control variables existing at different stages. It is the 
main purpose of this review to describe some of the 
methods of control (involving physical principles) 
which are common to a large steelworks, and to indicate 
their significance and some of the difficulties still out- 
standing. 

One obvious requirement in steelmaking and subse- 
quent manipulation is the measurement of temperature. 
Pure iron melts at 1,535 deg.C. and liquid steel is cast 
at 1,600 deg. C. to 1,650 deg. C. Accurate determina- 
tion (to within + 5 deg. C.) of these latter temperatures, 
either in the furnace itself or in the ladle, is now 
accomplished by the use of the platinum/platinum- 
rhodium thermocouple, a short silica sheath (quickly 
renewable) mounted in a graphite plug being used to 
protect the hot junction. Quick-reading potentio- 
meters have been developed for temperature indicating 
or recording. Frequent use of these instruments is 
made and correct tapping temperatures ascertained in 
order to correlate these with the physical properties 
of the finished steel. 

Since steel furnaces operate at 1,680 deg. C. and the 
melting-point of silica roof brick is approximately 
1,710 deg. C.; the risk of damage by flame is continuous. 
Efforts have been made, therefore, to record continu- 
ously roof temperatures so that the operator can 
secure maximum heat transfer to the steel, by main- 
taining his furnace at a maximum permissible tempera- 
ture without damage. For this, the total-radiation 
pyrometer is used by focusing on the underside of the 
roof, usually through a hole in the furnace back wall. 
A potentiometer recorder, in conjunction with the 
receiver, may actuate relay mechanism for cutting 
down the fuel supply or give a warning should an excess 
temperature be re While frequently used, the 
limited covering power of the receiver constitutes a 
weakness. It is usual to “cover” the area over the 
taphole where damage more frequently occurs, but in 
large structures temperatures are not uniform and 
damage to other portions of the roof may occur inde- 





* Contribution to a symposium on “ Industrial 
Physics in Scotland,” held by the Scottish Branch of 
the Institute of Physics in Glasgow, on Nevember 25, 
1944. Abridged. at 
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pendently, consequently, opinion is not unanimous 
as to the usefulness of this control. 

The physical properties of flame offer wide scope for 
research. Reducing high melting-point cold stock to a 
liquid is not so simple a problem as the heating of solids 
to moderate temperatures (< 1,000 deg. C.). In the 
latter case we can ensure rapid heat transfer by large 
temperature differences between stock and heating 
medium, and the heat reservoir of the structure. The 
same expedient for melting furnaces is of little use since 
the interval between stock temperature and structure 
is not sufficiently large and cannot be increased with the 
refractories available. The ratio of load to structure is 
also much greater for melting furnaces. Hence, heat- 
ing by direct-flame contact is necessary, and in addition 
the flame must be a good radiator. Experience shows 
that the luminous flame is superior to the non-luminous, 
and to achieve luminosity, which would normally be 
inferior when using mixtures of clean coke-oven and 
blast-furnace gas, tar or creosote oil is purposely added 
as a “mist.” Radiation from non-luminous flvmes 
covers relatively narrow wave-bands, whereas incan- 
descent particles in a luminous flame can, as solids, 
radiate over a greater wavelength range. To deter- 
mine flame “ quality ” at some arbitrarily chosen point 
(since open-hearth flames may be 30 ft. long) would, 
therefore, be of interest. Hottell and Broughton* 
have used a dual screened optical pyrometer (red 0-65 p 
and green 0-55 ,) to determine true flame temperatures, 
but “ flicker ” offers difficulty in practice. The classical 
method utilising the reversal of the sodium line has not 
been applied to the steel furnace, and the extrapolation 
method, by using thermocouples of different diameters, 
seems hardly feasible since temperatures are greatly in 
excess of the melting-points of satisfactory wires. It 
is possible that some photometric method can give a 
comparative measure of quality, “ flicker ” being over- 
come possibly by a stroboscopic device. Increasing 
interest is being shown in the radiating properties of 
solids and liquids at elevated temperatures and it is 
hoped that this will be extended to gases. 

Soaking pits and reheating furnaces require a tem- 
perature range intermediate between that of the open- 
hearth furnace and the heat-treatment furnace 
proper. Products from the soaking pit require to 
be at 1,200 deg.C., while the maximum heat-treatment 
temperature is 950 deg. C. approximately. Most of these 
intermediate ter >rature furnaces are gas fired, the 
direction of firing being reversed at intervals. In 
such furnaces, therefore, temperature control strictly 
implies control at some point within the furnace. In 
contrast, heat-treatment furnaces, by the use of small 
multiple burners, may be heated more uniformly, 
especially types employing continuous recuperation 
instead of regeneration, and, with such, precision 
control can be achieved. Low-temperature furnaces 
(up to 500 deg. C.) obtain uniformity by forced circula- 
tion of the products of combustion, since heat transfer 
in this temperature range depends on convection rather 
than radiation. Control systems utilise the thermo- 
couple, as this can be made sufficiently durable. The 
position of the temperature indicator enables three 
control systems to be employed: (1) simple on-off 
control, (2) multi-position control, and (3) true floating 
control. In the first method, movement of the tem- 
perature index beyond a chosen point cuts off a pro- 
portion of the gas and air supply, allowing a continuous 
flow of some suitable fixed amount through a by-pass. 
The second method permits the admission of fuel in 
three diminishing quantities, depending on whether the 
temperature indicated is below, coincident with, or 
above the desired value. Such an arrangement has 
an optimum temperature (for a constant-pressure fuel 
supply) at which the time intervals between each 
position are nearly equal. In practice, where the 
heat reservoir of the furnace structure is large, the 
fundamental temperature curve which should result 
from the sudden alteration of fuel input is not per- 
ceptible over comparatively large temperature ranges, 
and control is very satisfactory. True floating control 
is frequently used on soaking pits, and by this method 
the input values are continuously adjusted in relation 
to the degree of deviation of the actual temperature 
from that desired. 


(T'o be continued.) 





WATER-TUBE BOILERS IN MERCHANT SHIPs.—A bro- 
chure containing the group of papers on “‘ The Application 
of Water-Tube Boilers to Merchant Ships,” presented at 
the symposium held under the auspices of the Institution 
of Naval Architects on May 10 and 11, 1944, together 
with the discussions thereon, is in course of preparation. 
Copies, when ready for issue, can be obtained, price 5s. 
to members and 7s. 6d. to non-members, on application 
to the secretary of the Institution, 10, Upper Belgrave- 
street, London, 8.W.1. 





* Ind. and Eng. Chem. vol. 4, page 166 (1932). 





IMPROVEMENTS IN THE USE OF 
FUELS.* 


By H. C. Armstrone, O.B.E., M.Inst.C.E. 


Tue knowledge of the processes of combustion, of 
the technical side of fuel use, and of the rules that 
control all burning have been in advance of common 
practice for so long that an alteration was of first 
importance; the demand for economy in the use of 
coal and other fuels has once again called attention 
to this lamentable state of affairs. The excellent and 
highly useful series of bulletins issued from the Ministi 
of Fuel and Power have been of great service to 
industry, yet it is questionable whether any new ideas 
or facts have been brought out. 

The whole future of economic production is intimately 
bound up with fuel costs. At the moment the prices 
of post-war fuel do not appear likely to be reduced for 
some time, if ever, to the prices formerly paid by 
industry ; and the cost per unit of production must 
be kept at a level at which competition can be met. 
If the price of coal at the pit is to remain high the 
efficiency of its use will have to be greatly increased 
to compensate. Pit output is not going to be the 
same as in the pre-war years ; it is seriously s 
that perhaps as much as 20,000,000 tons annually will 
be no longer forthcoming. Whatever the reasons for 
the fall of output, everything points to the need for 
the better use of fuel. To this must be added the 
certainty of keen foreign competition based on low 
labour costs and on factories rebuilt and redesigned 
to produce cheaply and efficiently. Many of our 
factories are the growth of years, include much old- 
fashioned plant and employ obsolete methods, while 
war has put production before economic efficiency and 
caused endless crowding and overloading of plant. 

The fuel technologist has a chance to-day such as 
may never come his way again. Managements will 
welcome anything that will help them to meet the 
heavy responsibilities they already know they will 
have to face. There is scarcely a factory which does 
not use more or less fuel, and output can and must be 
obtained with less fuel than before. Average boiler 
efficiencies from 50 per cent. to 65 per cent. offer 
great scope for economies ; so do the furnaces of the 
steel industry, the best of which only reach efficiencies 
of from 30 per cent. to 35 per cent., while a large 
number use less than one-tenth of the potential heat 
of the original coal. During the past few years the 
writer has visited hundreds of factories, and has been 
struck with the anxiety of every manager to improve 
his heating methods and reduce the wastage of heat. 
Heat has to be applied, so fuel is burnt to heat the 
material to the requisite temperature. Whether the 
same result could have been obtained with a lower 
expenditure of fuel is usually considered of secondary 
importance. The forgeman sees his forging grow from 
the original “ lump ” which has been carefully selected 
to give the minimum of waste, but the boiler fireman 
or furnaceman is in a different category. The former 
is told to keep the steam pressure at a certain 
as shown on a gauge. He must raise sufficient steam 
to do this, and, in general, he is bound to gain the 
impression that this only is what he is there for and he 
will maintain the pressure in the way which is easiest 
for himself, very little being ever said about the 
quantity of coal used or the evaporation per pound of 
fuel. As to the furnaceman, if he is working to a fixed 
temperature, guided by a thermometer or pyrometer, 
he may not go very far astray. At the higher range of 
forging temperatures, however, it is possible to add 
more fuel than is necessary without greatly affecting 
the result. He may work with too thick a fire or 
fire too much at a time or at long intervals without 
noticeably affecting the heating process. The status 
of firemen, both for boilers and furnaces, must be 
raised in regard to this; there will be then no diffi- 
culty in getting men trained to use fuel economically. 

The “‘ Fuel Watcher ”’ should be tuated every- 
where as an important cog in the wheel of industry of 
vital importance to every manufacturer. Fuel depart- 
ments are not new and the title “‘ fuel officer ” appears 
to have crept in rather unfortunately. Nevertheless, 
managements need have no hesitation in making such 
an appointment. Ten per cent. of the annual coal 
bill at least can be saved. The slackening of this 
control in any works will be followed invariably by a 
gradual slipping back to wasteful methods. A specially 
trained man is always better than one who is taken 
from other duties. The mechanical works engineer, 
for instance, has not. usually the right outlook for fuel 
saving; he has too many problems demanding rapid 
solutions to have the “saving” mentality required 
of a fuel watcher. 

For every factory which has a place for a fuel depart- 
ment there are thousands either on the border line 





* Paper entitled ‘‘Improvements in the Use of Fuel 
in Everyday Practice,’ read before the Institute of Fuel 
at Sheffield on Thursday, November 2, 1944. Abridged. 





or with too small a consumption of fuel to justify one 
yet fuel control is every bit as . The weekly 
measurement and recording of all fuel, if possible unit 
by unit, is essential and it is easy to calculate at the 
end of the week the quantity of fuel used and to have 
en indication of whe’ the wastage has come within 
ieasonable limits. Methods of fuel control need not be 
complicated or cumbersome. A simple unit can be 
used, such as the fuel per furnace hour in the case of 
furnaces and the evaporation per pound of coal in 
boilers. In hardly any case should the quantity of fuel 
used per unit of production be employed; it can 
be entirely illusory. A “ batch” eating furnace 
takes pretty much the same amount of fuel per hour 
whatever size or amount of the material heated. 
An increase in the production from the furnace can 
thus give the false impression that less fuel is being 
burnt. If the fuel per hour can be lowered without 
reducing the temperature, then heat losses have been 
reduced. 

Kiln firing comes under much the same conditions. 
Better packing can reduce the fuel per thousand bricks, 
but will not reduce the fuel consumed over a similar 
period of time. The only occasion on which fuel per 
unit of output is permissible is when the rate of out- 
put is — nt as, for a from 

supplying mass- uction te or section 
mills. The best method is to keep “che of simple 
graphs. If fuel per hour is plotted against production 
per hour, a straight line is obtained. If the fuel per 
unit is plotted against the uction, a hyperbolic 
curve can be drawn, and when the basic curve has 
been built up from a few weeks’ practical results, it is 
only the work of a few moments to add each week’s 
working to the curve. The results arising from altera- 
tions in firing methods, redesign, etc., then become at 
once apparent. 

Steam production must be tackled at every boiler, 
which is frequently the most neglected piece of plant 
on a works. The boiler firer is largely left to himself 
with, for example, no water meter, a steam-flow indi- 
cator in only the rarest of instances, no draught gauge 
or an inaccessibledamper. The damper, the position of 
which controls the use of air 18 times to 20 times the 
weight of the coal used, is as important as the shovel 
used to fire the furnace. The suggestion that bringing 
the damper control to the front of the boiler will enable 
up to 5 per cent. of the fuel to be saved is usually met 
with scorn and many works engineers cannot be 
persuaded to make this important alteration. 

The regular inspection of Lancashire boiler flues 
must be carried out more frequently and a flame, not 
an electric lamp, used. A log of such inspections 
should be kept. A water meter costs so little it should 
be a standard fitting. The week’s consumption divided 
by the coal burnt in this period will give a clear picture 
of what the fuel put into the fires has done. This 
figure naturally falls off as the boiler and flues become 
dirty, and so indicates the time when they should be 
cleaned. Steam contains heat energy for the processes 
of the factory, and the steam leaving the boiler for such 
@ purpose is as much a fuel as, for example, town gas. 
It is often wasted to an even greater extent than solid 
fuel, and may amount to half the boiler output. The 
steam consumption should be, therefore, compared with 
production each week ; here an hourly basis is impos- 
sible. The production unit will have to be employed, 
but the figures should be plotted to prevent variations 
in output from befogging the issue. Many text-books 
have been written on how to save steam or keep 2 boiler 
in good condition, and the Ministry of Fuel and Power 
Efficiency Bulletins are concise guides to what should 
be done. Coal, oil and gas are all measurable; gas is 
always metered, and solid fuel should be weighed. Do 
not tip a cartload into a bunker and then dump another 
load on the floor when more is required, as if the supply 
were inexhaustible. 

The design of furnaces offers considerable scope for 
improvement, which should be made every time a 
furnace is rebuilt until nothing further can be done. 
Similar work is being carried out, and equally well, 
in a great many different furnaces, with a large differ- 
ence in fuel consumption. Inadequate draught and 
damper control are frequent and can be improved. A 
slight addition to the length of a stack would often 
cause the furnace to work quicker and be more sus- 
ceptible to control. Damper control is n on 
any furnace, even if gas-fired, the adjustment of the 
air supply being just as important as in the case of a 
boiler. Town gas furnaces are frequently built with 
little or no stack, which is not a good practice, as damper 
control is usually absent. Better attention to the 
laws of the flow of gases would cause improvement. 
The air outside a furnace is about four times as heavy 
as the hot gases in a furnace at 900 deg. C. and five 
times when the furnace is working in the region of 
1,200 deg. C. The cold air is thus forced into the 
furnace. In some coal-fired furnaces this fundamental 
fact is neglected. There are furnaces supplying small 
rolling mills, etc., in which the main fire is at the back 
of the furnace ; the hot burning gases pass through the 
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furnace to the front end, then leave through a hole 
in the roof to the chimney. These gases thus hug 
the roof and never get near the stock on the floor 
at the discharging end. Bars are built here and coal- 
fired on to them to heat this part of the furnace. This 
coal would be entirely unnecessary if the gases were 
made to leave at floor level. Every furnace, whatever 
its fuel, should exhaust its gases at floor level. 

Insulation of all, or almost all, furnaces up to say 
1,300 deg. C. is a necessary improvement. Any 
suggestion that at the top end of the scale the refrac- 
tories have been found to fail can be overcome by 
obtaining better firebricks, of which there are ample 
on the market. Adequate insulation should be stand- 
ard practice; no electric heating furnace is ever 
erected without being insulated, since the cost of 
current is too high to permit waste. It still seems 
necessary to call attention to the importance of the 
correct air: fuel ratio. The temperature of a town 
gas flame is affected to a considerable degree by varia- 
tion either side of the correct ratio. An improvement 
which is badly wanted but has not yet been satisfac- 
torily produced is a dual air-gas valve operated by a 
single control. It should not be difficult to design this 
—at any rate to operate over the greater part of the 
required range of flow from the burner. 

Automatic thermostatic control is likely to be used 
much more in the future. It has many advantages 
beyond the mere saving of fuel. A close examination 
of many a furnace will show that the damage responsible 
for the greater part of the bill for repairs is done during 
only a very short part of the heating operation. A 
few minutes overheating at high firebox or flame tem- 
peratures is sufficient to cause nine-tenths of this 
damage. A short period of underfiring also is sufficient 
to let a furnace “‘ go back,” with the consequent danger 
of a flash heat due to the efforts of the fireman to 
restore the temperature. Wherever the material is 
specially sensitive to temperature, as, for example, 
alloy steels, the uniform heating obtained by automatic 
control has been found to give improved results. 

The use of coal for furnace heating is said by those 
interested in the conversion of furnaces to the use of 
other fuels to be wrong, but the object of burning coal 
or any other fuel in a furnace or boiler should be to 
use the heat units it contains to the best advan- 
tage; with good thermal efficiency there is no need 
to expend energy in converting the heat units of one 
fuel into those of another. The use of raw coal in 
furnace heating is likely to continue for a very long 
time, but it is hoped less wastefully than in the past. 
The greatest recent improvement has been the applica- 
tion to furnace heating of mechanical underfeed stokers, 
the use of which has been increased during the war, 
though at nothing like the rate their adoption is bound 
to reach in the future. It is a method to be recom- 
mended to the “small” man who has a few furnaces 
and wishes to carry out controlled close-temperature 
heating with unskilled labour and the minimum of 
trouble. Compared with the best operated hand-fired 
furnace, 25 per cent. less fuel is burnt. Over the 
general run of furnace firing a 30 per cent. to 35 per cent. 
saving is usual. Claims of greater improvement may 
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be due partially to the redesign of the 
furnace in question. 

There have been several improvements introduced 
in the design of these stokers, but there is still room for 
more. Greater robustness, air cooling, either natural 
or by fan, of the underside of the stoker, and in one 
or two cases automatic control of the air: fuel ratio, 
have all helped to overcome some of the faults of the 
earlier designs. The air: fuel ratio control has been 
proved-already to give a steady further 25 per cent. 
saving over the simple stoker with the usual operation. 
The choice of fuel is highly important for ‘use with 
underfeed stokers; it is a great mistake to think any 
fuel will do. The underfeed stoker requires a low-ash 
coal, with little swelling or caking tendencies. Those 
which have to work at high temperatures will not take 
a coal with a low ash-fusion temperature. One and 
all should work to a fuel size limit ; and this should be 
faced at once. If such a thing as a national fuel polic 
should be ever forthcoming, the supply of small coal, 
i.e., 1 in. to 1} in. nuts, in quantity, will have to be 
considered. Mechanical stoking on the Lancashire 
boiler is also on the increase, partly due to the action of 
the Health Authorities in their campaign for smoke 
reduction. Both boilers and furnaces therefore require 
sized coal. : 

Though pulverised fuel has had a chequered career, 
war experience has indicated the direction towards 
improvement. From an efficiency point of view, it 
is possibly the best way to burn coal. Intimate contact 
with the necessary air can be better obtained with this 
than by any other method of solid-fuel firing. The 
high emissivity, and what the furnaceman calls the 
softness of the coal flame, are determining factors in 
what, in the writer’s opinion, will always make coal in 
its natural state an ideal fuel. Accurate control of both 
air and coal is possible, and the system of burner 
operation is capable of further improvements. Auto- 
matic control of the secondary air is likely to be used. 
The drawbacks of pulverised coal are now understood 
and can be overcome. One of these is due to the 
incomplete combustion of the coal in the first few 
minutes of starting from cold. The coal is only partially 
burnt. at first, and low-temperature carbonisation 
appears to operate, so that the fine dust leaving the 
furnace is partially coked. Interference with shop 
ventilation in order to cope with anti-glare regulations 
has caused the deposition of this dust on overhead 
cranes, and since the semi-coked dust from the coal is 
highly abrasive all gearing would be better if well 
covered in. Attention to the better fitting of furnace 
doors would be of service. Furnace managers should 
realise that flames issuing from any part of a furnace are 
wasting fuel unnecessarily, and raising production costs. 


(To be continued.) 
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INSTITUTION OF AUTOMOBILE ENGINEERS. —Arrange- 
ments are being made to hold a luncheon for members of 
the Institution of Automobile Engineers and their male 
guests, at the Connaught Rooms, Great Queen Street, 
London, W.C.2, on Friday, May 11. Further details will 
be announced at a later date. 











TOOL FOR REMOVING GLAZING 
PUTTY. 


Tue tool illustrated in Figs. 1 and 2, on this page, is 
intended to save time and labour in removing old har- 
dened putty prior to re-glazing windows and so to assist 
with the greatly increased volume of this work due to 
damage by enemy action. It is electrically-operated, 
the current supply being taken either from the mains 
of the house concerned or from a small petrol-engined 
generating set. The method of application is seen in 
Fig. 1, in which the bottom rail. of a window sash is 
being cleared of the old putty. Fig. 2 shows the com- 
ponent parts of the tool. This consists of the }-in. 
light production drill manufactured by Messrs. S. Wolf 
and Company, Limited, London, seen on the right, and 
the locating head seen on the left. The electrical tool 
is a standard pattern (Type E.G. 2C) and is not altered 
structurally in any way though a cutter is substituted 
for the drill normally used. The cutter is § in. in 
diameter, and is of 18 per cent. tungsten steel with two 
cutting edges. The locating head is formed with a 
socket to clamp over the boss of the tool; the toothed 
part seen in Fig. 2 is, of course, only the standard 
chuck-locking device and has nothing to do with the 
drive. Apart from the clamping ring on the right of 
the head, the cross-section of the latter is of horse-shoe 
form to permit adjustment of the tool to suit different 
depths and widths of the rebate on the sash. 

The adjustment is effected in two ways. As regards 
the vertical depth of the rebate, a bar projecting from 
the body of the locating head carries at its outer end a 
channel-shaped guide piece. This is slotted as shown 
to permit adjustment, which is made by rotation of the 
milled nut of the vertical screw, locking in the selected 
position being done by the horizontal milled set screw. 
As will be clear from Fig. 1, this adjustment deter- 
mines the position of the cutter edge relative to the 
top of the rail, so that it clears away the putty to the 
bottom of the rebate. A handle with a wooden grip is 
integral with the projecting bar. Variations in the 
width of the rebate are met by a sleeve on the 
body of the head. This sleeve, as is evident in 
Fig. 1, is provided with a helical slot, through which 
a locking set pin is screwed into the body. Rota- 
tion of the sleeve thus advances or retracts it to 
suit the width of the rebate, the sleeve being locked 
so that its front edge bears against the face of the 
sash rail and the desired length of cutter is effective. 

The saving of time over the old method of removing 
putty is stated to be considerable, as work which would 
have taken an hour to do by this method can be done 
by the electrical tool in 15 minutes. Apart from this, 
old and frail sashes are not likely to be damaged, 
as they might be by ordinary tools in unskilled hands. 
We understand that the tool, which is known as the 
“ Bilton-Scratchley Router,” was originally devised 
by Mr. G. Scratchley, a retired Croydon builder, and 
developed by Mr. W. J. Bilton, 28, Cross-road, East 
Croydon. The total weight is 5 lb. and the old putty is 
shaved off evenly, along with any glaziers’ sprigs which 
may have been left in. We understand that the router 
has been approved for use by the Ministry of Works. 
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REINFORCED PLASTICS 


REINFORCED PLASTICS FOR AIRCRAFT CONSTRUCTION | FOR AIRCRAFT CONSTRUCTION. 





Fie. 1. Unirep States ArMy TRAINING AEROPLANE WITH PLASTIC FUSELAGE. 
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ExHavustinag Movutp BEerore CurINnG PLasTIcs. 


THE small aeroplane illustrated in Fig. 1 is notable 
from the fact that the rear part of its fuselage, side 
panels and tail cone are constructed of a plastic ma- 
terial reinforced with glass-fibre cloth. Two stages 
in the fabrication of a fuselage are shown in Figs. 
2 and 3. The aircraft is a United States Army basic 
training aeroplane, and is, therefore, not very large, nor, 
apart from the material used, of unusual design. It is 
shown, however, after having made successful flight 
tests, at the conclusion of which some details of the new 
material were released. The experimental work was 
part of a research programme initiated by the Army 
Air Forces Materiel Command and was carried out at 
Wright Field, Dayton, Ohio, U.S.A. The object of the 
research is to develop high-strength plastic structural 
materials for use in aircraft construction, preferably 
those of light weight and capable of being moulded into 
intricate shapes without the use of high pressures, high 
| temperatures or expensive dies and moulds. It should 
| be explained that what is described below is more or less 
| exploratory work and has been made public, with the 
| consent of the Bureau of Public Relations, War Depart- 
|ment, Washington, D.C., U.S.A., in the expectation 
| that the information will prove of service to those 
| concerned in similar investigations from the point of 
| view of factory production. 
| The experimental plastic fuselage is of sandwich 
| construction, consisting of a balsa wood core between 
| an inner and outer laminated skin of plastic reinforced 

with a cloth of woven glass fibre. On a strength-weight 
| basis this fuselage is 50 per cent. stronger than a metal 
| fuselage and 80 per cent. stronger than the wooden 
fuselage now in service. Other tests have indicated 
that it would prove satisfactory under gunfire, as the 
| material did not “ flower,” while high-explosive pro- 
jectiles failed to detonate on account of the low 
| density of the material. Although the fuselage, side 
| panels and tail cone were fabricated at Wright Field, 
| research on the method of producing glass-reinforced 
sheets and their physical properties was conducted in 
| the laboratories of Messrs. Owens-Corning Fiberglas 
| Corporation, Newark, Ohio, U.S.A. The glass reinforce- 
ments were heat-treated Fiberglas cloth and short fine 
fibres of glass known as Fiberglas flock. Some 18 
different resins manufactured by different firms were 
experimented with and each of the various combina- 
tions of glass and resin was fabricated into laminated 
| sheets } in. and 4 in. thick. The sheets, which were 
about 13 in. square, were cured under « pressure of 
| 15 lb. per square inch between plates of glass in an 








, electrically-heated air oven. 


Specimens cut from the cured sheets showed under 
| test that, on a strength to weight ratio, glass cloth and 
|resin laminated sheets possess physical properties 


| comparable with those of some of the metal alloys 


now used for aircraft structural parts. The tensile 
strength varied with the proportion of glass cloth to 


| resin and ranged from 43,360 lb. per square inch to 


54,270 lb. per square inch. Compression strengths as 
high as 56,820 lb. per square inch were obtained. The 


| impact strength of unnotched specimens ranged from 


| 28-82 ft. Ib. to 31-25 ft. Ib. The modulus of elasticity 
was 2,200,000 lb. per square inch and the average 
| specific gravity was 1-75. The longitudinal shear 
| strength varied from 6,350 lb. to 14,380 Ib. pér square 
|inch, the transverse shear strengths being approxi- 
mately 5 per cent. higher. Hardness values ranged 
from 110 to 119 on the Rockwell M scale. Thermal 
expansion values in the longitudinal direction varied 
from 5-1 x 10-* to 8-6 x 10-* cm. per centimetre 
| per degree Fahrenheit. In the transverse direction the 
values were somewhat higher. 
Some stages in the actual construction of a half of 
a fuselage skin are shown in Figs. 2 and 3. The cloth 
| was first laid on the impregnating table and the 
| laminating resin applied by means of squeegees. Each 
| lamination thus treated was then laid over a metal 
| former of the shape shown in Fig. 2, care being taken 
| to vary the direction of the fibre in each layer of the 
cloth, of which there were five layers. The fibres were 
| oriented alternately 12 deg. to the left and 12 deg. to 
the right of the longitudinal axis of the fuselage, it 
being interesting to note that this disposition was 
arrived at by direct experiment, the angle of 12 deg. 
| giving the most satisfactory results relative to the 
| fuselage loads. Increase of the angle to 45 deg., for 
| instance, did not give a sufficiently high longitudinal 
| strength, while if the fibres were arranged parallel to 
| the axis of the fuselage the strength with a loading at 
| 45 deg. to that axis was again too low. The balsa wood 
| core was arranged with its grain parallel to the fibres. 
The operation shown in Fig. 2 is that of trimming the 
edges of the five-ply outer skin. This skin was then 
removed to a female mould, seen in Fig. 3, of. soft 
aluminium sheet, } in. thick. The balsa-wood core, 
which had been prefabricated over a mould in a some- 
what similar manner to the outer skin, was then coated 
with resin and laid in the mould on the outer skin, and 
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finally, the five-ply inner skin, also formed on a male 
mould, was placed on the balsa-wood core. 

In constructing the fuselage, it was strengthened, at 
the points of attachment to the conventional steel tube 
structural of the aeroplane, by inserts of spruce 
securely fastened by an adhesive. When the complete 
sandwich, of balsa-wood core with inner and outer 
faces of the glass-reinforced fabric, was assembled in 
the female mould, as already described, a rubber 
blanket was laid on it. The edges of the blanket were 
clamped to the assembly, as shown in Fig. 3, the 
space between the blanket and the face of the mould 
then being exhausted by the motor-driven vacuum 
pump seen in the lower right-hand corner. A uniform 
pressure resulted from the atmosphere, and the mould, 
which was mounted on castors, was then wheeled into 
the curing oven where it was subjected to a temperature 
of 220 deg. F. for a period of three hours. At the com- 
pletion of the cure, the assembly, which was then, of 
course, a stiff structure, was removed from the mould 
and the trimmed square with a plane. The 
longitudinal joints between the two similar parts which 
formed the complete fuselage, of roughly egg-shaped 
cross-section, are at the top and bottom. A hard wooden 
splice was then inserted in the core at the joints and 
was glued into place with a cold-setting resin adhesive. 
An outer butt strap, faired off at the edges so as not 
to interfere with the continuity of the contour, and 
made of the resin-impregnated glass cloth, was then 
fitted over the joint. The curing of this strap was 
effected as follows. The fuselage was laid with the 
strap resting on a rubber blanket over a steam-heated 
box, while a number of bags filled with shot were laid 
inside the fuselage along the joint; in this way both 
the heat and the pressure necessary for curing the joint 
material were provided. Bulkheads were fitted and 
glued into place, and the fuselage was then ready for 
assembly. 

The fuselage is stated to have withstood a number of 
tests satisfactorily. Among these was a vibratory test, 
and another, of exceptional interest, was devised 
to reproduce the torsional moment set up on the fuselage 
by a side load on the tail wheel. A metal fuselage of 
similar design and weighing 70 Ib. failed under this 
load, as also did a birch plywood fuselage weighing 
86 lb.; the glass-reinforced sandwich fuselage test 
failed by the breaking of one of the bolts holding it. 
This fuselage weighed 78 lb. The relative torsional 
strengths were in the ratio 108, 110 and 180, respec- 
tively. The tail cone of the experimental aeroplane was 
made by 11 plies of resin-impregnated fabric moulded 
on an actual metal tail cone to avoid the expense of 
special moulds. Curing was effected by the vacuum 
and oven-drying method used for the body of the 
fuselage. The side panels were similar to the metal 
ones which they replaced. Flat sheets forming the 
outer skin were fabricated by the vacuum-pressure 
method and the stiffeners were moulded over the metal 
stiffeners. The side panels were then assembled by 
gluing the moulded stiffeners to the flat sheet, and 
were then, in turn, ready for assembly on the aeroplane. 

It will be understood that this article does not 
refer to a new method of aeroplane construction in 
quantity ; the fabrication of the fuselage was purely of 
an experimental nature. At the same time, the experi- 
ment appears to indicate that the material may be 
useful not only in aeroplane construction, but in other 
applications. Improvements in fabrication are re- 
ceiving consideration; for one thing, it is believed 
that the curing time can be reduced from hours to a 
very few minutes. Further particulars of the material 
will be found in a collection of articles, some by the 
officers of the United States Army Air Forces concerned, 
gathered in a publication entitled Modern Plastics, 
vol. 21, no. 9, of which a reprint is issued by Messrs. 
Owens-Corning Fiberglas Corporation, 1876, R. Nicho- 
las-building, Toledo, 1, Ohio, U.S.A. Publication of 
the photographs from which our illustrations have been 
reproduced has been authorised by the Public Relations 
Office, U.S. Army Air Forces, Wright Field, and the 
Bureau of Public Relations, War Department, Wash- 
ington, D.C., U.S.A. 





ELectric Motor COACHES FOR BARCELONA.—In a 
recent issue of Dyna, of Madrid, particulars are given of 
some new motor coaches that have recently been put nto 
service on the Barcelona Metropolitan Railway. The 
weight of each new coach is 34 metric tons, and the 
passenger capacity (passengers mostly standing) is 350 
persons. The original coaches have a weight of 55-7 
metric tons each, and when they are carrying 500 passen- 
gers the axle weight is 22 metric tons, which is said to 
overload the track. Four high-speed motors of special 
light-weight construction are employed in each of the 
new coaches. The hourly rating of each motor is 90 h.p. 
at 1,380 r.p.m., and the weight is 755 kg., or 8-5 kg., per 
horse-power. The construction of the new coaches was 
undertaken by the Maquinista Terrestre y Maritima, of 
Barcelona, but the electrical equipment, including the 
motors, was supplied by the firm of Elin of Vienna. 











BRITISH STANDARD 
SPECIFICATIONS. 


THE following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each para- 
graph. 

Copper Cylinders for Domestic Purposes.—A revised 
edition of specification B.S. No. 699, which covers 
copper cylinders for domestic purposes, namely, 
closed cylindrical vessels having parallel sides and 
domed ends for the circulation or storage of hot water, 
has recently been issued. The revision has been un- 
dertaken primarily to permit of concentrated production 
in order to meet the anticipated demands of post-war 
building. The range of sizes, as compared with the 
December, 1936, edition, has been greatly reduced and 
the specification now covers 7 cylinders having nominal 
capacities of from 20 gallons to 100 gallons. The table 
of dimensions now specifies standard external heights 
instead of a range of stock heights in 3 in. increments, 
while the actual capacity appropriate to each nominal 
capacity is also quoted. In view of the confusion 
between nominal and actual capacities in the past, 
the specification recommends that cylinders be ordered 
by the appropriate B.S. number rather than by any 
other method. Other changes in the new edition 
include standard positions for connections for circu- 
lators and immersion heaters and the requirement that 
all jointing in all cylinders shall be effected by brazing. 
Previously, soldering of the upper and lower seams of 
grade 3 cylinders was permitted, and to allow this 
jointing to be effected by brazing, the thickness of the 
copper sheets used has been amended accordingly. 
[Price 2s., postage included.] 

Code of Practice for Loading in Building Design.— 
A further section in the comprehensive scheme of 
codes of practice for building has just been published. 
This publication, which constitutes Chapter V of 
C.P. 4, the Code of Functional Requirements of Build- 
ings (Classification Code), covers the loading which 
should be taken into account in designing buildings. 
Among the subjects discussed are dead loads; super- 
imposed floor loads; corridors, stairs and landings ; 
parapets and balustrades ; superimposed roof loads; 
and wind pressure on buildings and on roofs. The 
data given are believed to be a reasonable combination 
of the results of research, experiment and practical 
experience so far available. It is emphasised, however, 
that the code represents a desirable standard of good 
practice, but that it is not mandatory. Compliance 
with it does not, therefore, confer immunity from by- 
laws or other relevant legal requirements. [Price 2s., 
postage included.] 

Stock Control and Storekeeping.—A pamphlet on stock 
control and storekeeping, recently issued by the British 
Standards Institution, constitutes Part 5 of B.S. No. 
1100-1944, and is one of the series of booklets on 
“* Office Aid to the Factory,” the preparation of which 
has been undertaken with the approval of the Ministry 
of Production. While the new publication is broadly 
applicable to all industrial undertakings, it is designed 
mainly for the smaller firm, and the procedures sug- 
gested are, therefore, on the simplest basis. It must 
be realised, of course, that they need adaptation to 
individual circumstances. Recommended procedures 
are given for the administration of the various depart- 
ments concerned and for the organisation of the clerical 
system. An explanatory flow chart, appendices of 
general hints and relevant points relating to the 
training of staff for stores work, and illustrations of 
suitable record cards are included. [Price 2s., postage 
included.] 





BOOKS RECEIVED. 


Planning and Reconstruction, 1944-45. Advisory Editor: 
F. J. OSBORN. Published by Todd Publishing Company, 
Limited. London: Geo. G. Harrap and Company, 
Limited, 182, High Holborn, W.C.1. [Price 21s. net.]} 

Machinery’s Gear Design Handbook. By Dr. W. A. 
TuPruix. Machinery Publishing Company, Limited, 
17, Marine-parade, Brighton, 1. [Price 12s. 6d.) 

Melbourne and Metropolitan Tramways Board. Report 
and Statement of Accounts for the Year Ended 30th June, 
1944. Melbourne: The Secretary, Melbourne and 
Metropolitan Tramways Board. 

United States Bureau of Mines. Technical Paper No. 663. 
The Flow of Coal-Ash Slag on Furnace Walls. By 
P. CoHEN and W. T. Rem. Washington: Superin- 
tendent of Documents. [Price 10 cents.) 

Catalogue of Lewis’s Medical, Scientific and Technical 
Lending Library. PartI. Authors and Titles. Part II. 
Classified Index of Subjects, with Names of Authors Who 
Have Written upon Them. New edition, revised to end 
of 1943. London: H. K. Lewis and Company, 
Limited, 136, Gower-street, W.C.1. {Price to sub- 
scribers, 12s. 6d. net ; to non-subscribers, 25s. net.) 








PERSONAL. 
Sm Dovetas Harris, K.B.E., C.8.1., O.LE., an 
authority on irrigation, has now taken up duty ag 


Development Commissioner in Cyprus where schemes 
under the Development and Welfare Act, 1940, involving 
an expenditure of over 1,000,0001., have already been 
approved. 

Dr. F. W. Aston, M.A:, F.R.I.C., F.R.S., has been 
awarded the 21st Duddell Medal of the Physical Society 
in recognition of his invention and development of the 
mass spectrograph. 

Dr. J. F.C. Conn, M.I.N.A., Senior Scientific Officer, 
Ship Division, National Physical Laboratory, has been 
appointed naval architect of the British Shipbuilding 
R h A Mr. J. C. ASHER. B.Se.(Econ.), 
has been appointed secretary of the Association. 

THE ENGLISH STEEL CORPORATION, LIMITED, have 
appointed eight special directors, namely, Dr. C. J, 
DADSWELL, B.Sc. (Eng.), M.I.Mech.E., who is in charge 
of drop-forging production; Mr. G. E. G. GILFILLan, 
O.B.E., M.I.Mech.E.; Mr. G. C. GRANT, superintendent 
of the Manchester district works of the company; Mr. 
Basit GRAY; Mr. W. D. Pues, Assoc. Met. (Sheff.), who 
is also appointed a director of Darlington Forge, Limited ; 
Mr. H. ScHOLEY, superintendent of one of the firm’s 
works and rolling mills; Mr. R. G. H. TayLor, who is 
a director of Messrs. Taylor Brothers and Company, 
Limited, Manchester; and Major E. I. Scott, M.C., 
London sales manager to the company. In addition to 
these appointments, Mr. W. 8. Scott, manager of the 
armour and heat-treatment department, Sheffield, has 
been made superintendent of Darlington Forge, Limited, 
and Mr. H. Rees HuMPHREYs, a director of the English 
Steel Corporation, has been elected a director of Darling- 
ton Forge, Limited. 

Mr. V. A. M. ROBERTSON, C.B.E., M.C., M.Inst.C.E., 
has been re-elected President of the Permanent Way 
Institution for the ensuing year. 

Sm FRANK LINDLEY, C.B., LL.D., B.Sc., who retired 
from the position of Comptroller-General of Patents, 
Designs and Trade Marks on August 31, 1944, and Pro- 
FESSOR W. WARDLAW, D.Sc., F.1.C., who occupies the 
Chair of Physical Chemistry in the University of London. 
Birkbeck College, have been appointed Scientific Advisers 
to the Appointments Department of the Ministry of 
Labour and National Service. 

Mr. L. W. Boron, A.M.I.Mech.E., manager, Develo) 
ment Department, The British Cast Iron Research Asso- 
ciation, is leaving to take up an industrial appointment. 
His successor, Dr. H. T. ANGUS, who will also act as 
secretary of the Development Committee, has now taken 
up his new duties. Mr. W. L. CARTER, M.Sc., has been 
appointed manager of the Association’s Intelligence 
Department and also secretary of the External Relations 
Committee. 

Mr. James G. ARNOTT, for the past 104 years foundry 
manager, Clyde Alloy Steel Company, Limited, has joined 
G.and J. Weir, Limited, as general manager of the Holm 
Foundry, Cathcart, and the Argus Foundry, Thornlie- 
bank, in succession to the late Mr. NoRMAN MCMANts. 

Mr. J. BLAKISTON, A.M.I.Mech.E., of Modern Foundries 
Limited, a subsidiary company of William Asquith, 
Limited, Halifax, has been granted leave of absence to 
visit important Indian foundries on special duty. 

Mr. W. TENNANT, London manager of Wailes Dove 
Bitumastic, Limited, Hebburn-on-Tyne, has been elected 
a director of the company, with which he has been 
associated for 37 years. 

Mr. A. E. WooL.aston has taken up an appointment 
as sales engineer on the staff of Johnson and Phillips, 
Limited. 

SPECIALLOID Pistons (LONDON SALES), LIMITED, of 
194, Gt. Portland-street, London, W.1, have changed their 
name to A. W. ROEBUCK, LimiTrED. Mr. A. W. ROEBUCE, 
the governing director of the company, was formerly 
sales manager of Specialloid, Limited. 


jiation 








THE MANUFACTURE OF HYDROGEN FOR THE BALLOON 
BARRAGE: ERRATA.—In the article on this subject which 
was published in ENGINEERING on page 25, ante, it was 
incorrectly stated that the ore in the generator became 
heated while the water gas was passing. The fact is that 
the water gas tends to cool the ore. At the same time 
the activity of the ore falls off as reduction proceeds, and 
the cycle of operations is therefore interrupted after five 
to six minutes. The temperature is restored in the suc- 
ceeding stage when the superheated steam passes through 
the ore bed. The method of hydrogen purification in a 
number of plants is as stated, but in the plant illustrated 
it is purified by sodium*carbonate added to the cooling 
water, followed by washing with caustic soda solution in 
special scrubbers. The hydrogen compressors are rated 
at 100 cub. ft. of free hydrogen per minute and not 
90 cub. ft. per minute as stated. Not all the compressed- 
gas cylinders are inspected by the method described, but 
only a proportion. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—There has been no appreciable improve- 
ment in home trade so far, though official plans are 
tending rapidly towards maturity, and traders and 
manufacturers are evincing increasing interest in the 
release of early orders for building and other civilian 
products. Of perhaps even more immediate interest to 
West of Scotland makers is the circulation of an increasing 
volume of export inquiries. Some of these are of a 
speculative character, but it is understood that business 
could be placed in South America, the Middle East and 
elsewhere if Government sanction were forthcoming. 
Meanwhile, the position at the steelworks is definitely 
quiet in most departments. The output of plates is only 
about half the full capacity and re-rollers are also short 
of work. Sheetmakers, however, are carrying out a 
full-time programme, particularly for the thinner gauges. 

Scottish Coal.—The thaw has alleviated the fuel crisis 
to some extent, but supplies are still meagre in the 
extreme. The gas and electricity undertakings report 





that their position is a little easier, and have assured 
users that further cuts in the supply are unlikely unless 
the temperature falls again. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—There is no very marked increase 
in business, but buyers of iron and steel are more inclined 
to cover their requirements for the current quarter and 
the level of employment at the various works is steadily 
maintained. While the fuel situation still occasions 
some concern, every effort is being made to meet delivery 
obligations and supplies of blast-furnace coke are ex- 
pected to continue on a scale that will enable the output 
of pig iron to be maintained at its present level. Owing 
to the limited import of foreign ores, free use is being 
made of native ironstone, the consumption of which 
is nearly 50 per cent. above the pre-war figure. There 
are few new features in the semi-finished and finished 
iron and steel industries. 


Foundry and Basic Iron.—Slightly increased parcels of 
ordinary foundry pig are being taken up for the rather 
larger requirements of the light-castings plants which have 
been passing through a slack period. Stocks of foundry 
iron are at a low ebb and the local production is still 
small, but merchants are able to provide tonnage from 
other producing centres. 

Hematite, Low-Phosphorus and Refined Iron.—Hema- 
tite consumers continue to complain that deliveries are 
insufficient for their needs and that they are obliged to 
accept qualities of iron other than those which they prefer 
to use. Strict adherence to the control of distribution 
regulations is still essential to enable deliveries to be 
maintained for the execution of work of national import- 
ance. Outputs of low and medium phosphoric iron, as 
well as of refined qualities, are steadily taken up. 

Manufactured Iron and Steel.—There is no shortage of 
semi-finished iron, but the outputs of several descrip- 
tions of steel semies are rapidly taken up to supply the 
needs of the re-rolling mills. Billets, blooms and bars, 
in particular, are in steady demand and users readily 
accept parcels of inferior crops to assist in maintaining 
outputs at a sufficiently high level to keep pace with 
their obligations under running contracts. There is no 
great interest in special and alloy steels and the plate 
mills could handle more work than they have on hand 
at present, particularly for the heavy sizes. Sheet 
makers also can give reasonably early attention to 
purchases of thick sheets, but can only accept orders for 
the lighter gauges for distant delivery dates. Bookings 
for light and medium sections are fairly substantial. 
Heavy joists, however, are in only moderate demand and 
makers would welcome orders. Railways are calling 
for full quotas of maintenance material and there are 
ready outlets for colliery equipment. 

Scrap.—Good cast iron and heavy steel scrap are in 
brisk demand, but most other categories are slow of sale. 





INSTITUTION OF NAVAL ARCHITECTS.—The 86th 
annual meeting of the Institution of Naval Architects 
will be held at noon on Wednesday, March 21, in the 
Library of the Royal Society of Arts, John Adam-street, 
Adelphi, London, W.C.2. Only formal business will 
be transacted. The Spring Meetings for the reading 
and discussion of papers will be held from Tuesday, 
April 17, to Thursday, April 19. On the first day, 
April 17, a luncheon will be held at 1 p.m., in the Grand 
Hall, Connaught Rooms, Great Queen-street, London, 
W.C.2. Business sessions will be held at the Institution 
of Mechanical Engineers, Storey’s-gate, London, S.W.1, 
from 10.30 a.m. to 12.30 p.m., and from 4.30 to 6.30 p.m., 
on April 17, and from 2.30 to 4 p.m., and from 4.30 to 
6.30 p.m., on April 18 and 19. A detailed programme of 
the proceedings will be published at a later date. 


NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 

Iron and Steel.—Wintry weather has impeded progress 
at many works where the effects of frost on hydraulic 
installations have been fairly general. The movement 
of materials has also been hampered by the weather. 
New business in heavy steel and engineering works is 
coming to hand rather slowly and there are signs of the 
dispersal of some of the labour which is not fully occupied. 
Many more orders and inquiries are being dealt with in 
the light-castings industry, which is severely handicapped 
by the shortage of skilled labour. More orders for rail- 
way materials have been received, for the construction 
of steel railway wagons and for the construction and 
repair of locomotives, carriages and wagons. In the 
lighter industries the freedom to acquire steel for the 
execution of export orders has induced a state of activity 
which is only limited by the scarcity of skilled labour. 
Some elderly women operatives have been attracted back 
to their old jobs in the cutlery and hollowware industries. 
Inquiries continue to be received from abroad for a 
variety of steel products, the latest business booked being 
with Australia, Egypt, Turkey and Canada. 


South Yorkshire Coal Trades.—Work at the collieries 
‘has been seriously impeded by the shortage of wagons 
due to transport delays in the wintry weather, and to 
frozen equipment at pit-heads. Miners have had to 
lose many working shifts and this has accentuated the 
shortage of fuel for industrial concerns and the domestic 
market. Works have been able to carry on by with- 
drawing from reserves, but retail depots have been 
cleared very quickly of house coal, the supply of which 
is insufficient to permit the full sanctioned deliveries to 
be made. Merchants have asked the Ministry of Fuel 
and Power to fix a definite coal and coke ration so that 
distribution may be made more equitable. Urgent calls 
for coal for gas and electricity concerns have been made, 
and there have been big demands for coking coal. The 
make of coke is not equal to the heavy demand for sup- 
plies for the domestic market, but sufficient coke for 
blast-furnaces and many works is available. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 

The Welsh Coal Trade.—Mr. Robert Foot, chairman of 
the Mining Association, began his tour of the British 
coalfields, to discuss his recently published plan for the 
coal industry with the owners, by a visit to South Wales. 
In spite of adverse weather conditions he met a repre- 
sentative gathering of local owners and according to an 
official report supplied, after the meeting, there is every 
likelihood of the South Wales owners supporting his 
proposals. The meeting, according to the report, was 
very encouraging. Mr. Foot stated afterwards that the 
meeting showed that the owners were not looking at the 
problem narrowly but in the national interest. South 
Wales had given him a good start. The severe weather 
of the previous week-end seriously hampered operations 
in the coal-mining trade last week. Due to heavy falls 
of snow there was a high percentage of absenteeism at 
the mines of the district, so that productions were cur- 
tailed. A further difficulty that collieries had to con- 
tend with was a shortage of empty wagons owing to the 
transport hold-up. As a conseq ce the am t of 
new business that could be handled was very small 
and supplies for ordinary industrial and domestic con- 
sumers were even more strictly apportioned. Ship- 
ments abroad were held up for a few days owing to the 
freezing of hydraulic loading appliances at the docks, 
and when the weather moderated only Government 
directed cargoes were handled. For these, shippers had 
great difficulty in obtaining the necessary coals owing 
to the shortage of wagons. The demand was slow from 
neutral sources and Spanish and Portuguese buyers were 
covering their requirements by United States coals. 
There was a sustained demand for all the large coals, 
which, however, were very difficult to stem for a long 
time ahead and commanded firm figures. The sized 
and bituminous smalls were in keen demand but were 
almost completely off the market. The best dry steams 
were active, but some of the inferiors were available. 
Cokes and patent fuel were also active in the home section. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plate was a little quieter, 
and that a small decline in the volume of business, trans- 
acted with home consumers took place, Most makers, how- 
ever, have good order books which will keep the rolling 
mills now in operation busy during the current quarter, 
Steel sheets continue to be in good demand and manu- 
facturers are fully employed. The iron and steel scrap 
market was quieter last week, mainly owing to climatic 
conditions which hindered the movement of materials. 
The prices of tin-plate, uncoated plates, galvanised cor- 
rugated steel sheets and other iron and steel products and 











non-ferrous metals remained unchanged. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Saturday, February 10, 2.15 p.m., 2, Savoy-hill, W.C.2. 
* London Electricity Distribution,” by Mr. E. H. Jesty. 
INSTITUTE OF BRITISH FOUNDRYMEN.—W.R. of York- 
shire Branch: Saturday, February 10, 6.30 p.m., Tech- 
nical College, Bradford. ‘‘ Aluminium Bronze Alloys: 
Foundry Use and Characteristics,” by Mr. N. C. Ashton. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section: Sunday, February 11, 3 p.m., 12, 
Hobart-place, S.W.1. ‘‘ Case and Surface Hardening,” 
by Mr. P. F. Dawson. Luton Graduates’ Section: Tues- 
day, February 13,7 p.m., George Hotel, Luton. “ Surface 
Finish,” by Mr. H. J. C. Weighell. 

INSTITUTION OF CIVIL ENGINEERS.—Northern Ireland 
Association: Monday, February 12, 6.15 p.m., Queen’s 
University, Belfast. ‘ Thin Curved Shells in Laxge-Bpan 
Roof Construction,” by Mr. H. G. Cousi Instituti 
Tuesday, February 13, 5.30 p.m., Great Gélagr-atzeet, 
8.W.1. “Two New Quays at Tyne Dock, South 
Shields,” by Mr. A. H. Harvey. South Wales and Mon- 
mouthshire Association: Tuesday, February 13, 6 p.m., 
Engineers’ Institute, Park-place, Cardiff. “ Basis of 
Town and Country Planning,” by Mr. H. J. B. Manzoni, 
read by Mr. E. C. Roberts. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Eastern Centre : Monday, February 12, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne. ‘ Problems of Post-War 
Television,” by Mr. H. J. Edwards. North-Western 
Centre: Tuesday, February 13, 6 p.m., Engineers’ Club, 
Manchester. ‘‘ Thermoplastic Cables,” by Dr. H. Barron, 
Mr. J. N. Dean and Mr. T. R. Scott. Scottish Centre: 
Tuesday, February 13, 6.15 p.m., Royal Technical College, 
Glasgow. ‘“ A.C. Turbo-Type Generators,” by Mr. G. A. 
Juhlin. London Students’ Section: Tuesday, February 
13, 7 p.m., Victoria-embankment, W.C.2. Students’ 
Lecture: ‘‘Cathode-Ray Tubes,” by Dr. W. Wilson. 
Transmission Section: Wednesday, February 14, 5.30 
p.m., Victoria-embankment, W.C.2. ‘‘ Overhead Lines 
and Associated Outdoor Equipment on A.C. Systems,” 
by Mr. R. C. Hatton and Dr. J. McCombe. Measurements 
Section: Friday, February 16, 5.30 p.m., Victoria- 
embankment, W.C.2. ‘“‘ Economic Utilisation of Perma- 
nent Magnets,” by Mr. D. J. Desmond. 

INSTITUTION OF MECHANICAL ENGINEERS.—Midland 
Graduates’ Section: Monday, February 12, 7 p.m., Vic- 
toria Hotel, Wolverhampton. “Marine Engineering 
Developments Between the Two Wars,” by Mr. J. Y. 
Williamson. Midland Branch: Thursday, February 15, 
5.30 p.m., James Watt Memorial Institute, Birmingham. 
“ High-Speed Photography” by Mr. G. A. Jones. 
North-Western Branch: Thursday, February 15, 6.45 
p.m., Engineers’ Club, Manchester. “‘ Power Plant at a 
Large Chemical Works,” by Messrs. G. A. J. Begg, 
W. M. Hebblethwaite and G. Cooke. Institution : 
Friday, February 16, 5 p.m., Storey’s-gate, Westminster, 
8.W.1. Annual Meeting. “ Variable-Pitch Marine 
Propeller,” by Dr. J. Lockwood Taylor. 

INSTITUTION OF CHEMICAL ENGINEERS and CHEMICAL 
ENGINEERING GRouP.—Tuesday, February 13, 2 p.m., 
Geological Society, Burlington House, Piccadilly, W-1. 
“ Ammonia Synthesis from Coke-Oven Gas.” by Mr. 
J. W. Napier. 

NEWCOMEN SOcriETY.—W. ednieday. February 14, 2.30 
p.m., Institution of Civil Engineers, Great George-street, 
S.W.1. “ Norris Locomotives in England,” by Mr. P. C. 
Dewhurst. “ Early Railways of Ellesmere and Mont- 
gomeryshire Canals, 1794-1914,” by Mr. A. S. Davies. 

INSTITUTE OF FUEL.—North-Western Section: Wed- 
nesday, February 14, 2.30 p.m., Grosvenor Museum, 
Chester. ‘‘ Thermostatic Control as an Air to Efficiency 
in Fuel Utilisation,” by Mr. A. L. Longworth. 

Roya Society oF ARTS.—Wednesday, February 14, 
5.30 p.m., John Adam-street, W.C.2. ‘“‘ Camouflage for 
the Concealment of Civil Factories,” by Wing-Com- 
mander T. R. Cave-Browne-Cave. 

INSTITUTE OF WELDING.—West of Scotland Branch : 
Wednesday, February 14, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. “Structural Welded Design,” by 
Mr. J. C. MacKain. 

JUNIOR INSTITUTION OF ENGINEERS.— Midland Section : 
Wednesday, February 14, 7 p.m., James Watt Memorial 
Institute, Birmingham. Presidential Address, by Maj.- 
Gen. K.C. Appleyard. Institution: Friday, February 16, 
6.30 p.m., 39, Victoria-street, S.W.1. ‘“‘ War-Time En- 
gineering in Agriculture,” by Mr. H. W. Arkell. Sheffield 
Section: Friday, February 16, 7 p.m., 198, West-street, 
Sheffield. Discussion: “‘ Fabrication by Welding,” to be 
opened by Mr. R. W. T. Norton. 

RoyaL AERONAUTICAL SocrETY.—Thursday, February 
15, 6.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, S.W.1. “ Aircraft Wheels and Brakes,” 








by Mr. J. Wright. 
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MECHANICAL ENGINEERING IN THE SHIPYARD. 


(For Description, see Page 116.) 3 
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LECTURES ON SCIENCE IN SERVICE OF MAN.—A series | 
of six free public lectures is being held at The Poly- | 
technic, 309, Regent-street, London, W.1, at 6.30 p.m., | 
on Thursdays. The series began yesterday with a 
lecture on ‘“‘ Science as a Human Activity ’’ by Mr. 
J. G. Crowther, M.A. Subsequent lectures will be: | 
February 15, ‘‘ Aviation and its Development,” by 
Lord Brabazon of Tara; February 22, “ Plastics and | 
Other New Materials,” by Dr. E. F. Armstrong, F.R.S. ; | 
March 1, “ Radio and the Future,” by Sir Edward Apple- 
ton, F.R.S.; March 8, “ Food and Nutrition,” by Mr. | 
A. L. Bacharach, M.A.; and March 15, “ Science and | 
Modern Thought,”’ by Dr. G. Burniston Brown, M.Sc. 
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If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
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counts for all classified advertisements can be obtained 
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cent. for thirteen ; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 
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Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 
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THE ROYAL SOCIETY. 


Ir the present war has effected no other good, it 
has brought home to a large proportion of the public 
a fact of which previously they were more or less 
ignorant, or comprehended only very dimly, namely, 
their dependence upon science and upon the men of 
science. There is a real danger, indeed, that they 
may be so impressed and even overwhelmed by the 
magnitude of this discovery as to expect, in the 
future, a great deal more from the study and applica- 
tion of science than they are likely to obtain; 
already there are signs that some public support for 
the widespread schemes for scientific education and 
plans for wholesale scientific research is based in 
part upon a belief that therein lie untold oppor- 
tunities for lucrative employment of an attractive 
clean-collar variety and in part upon an exaggerated 
idea of the rapidity with which scientific discovery 
can be translated into tangible and commercially 
practicable form. Be this as it may, however, 
there is certainly a wider knowledge to-day of the 
principal organisations concerned with science and 
its development than there has been at any time 
since the Industrial Revolution, and the average 
British citizen of to-day is probably more familiar 
with the name of the Royal Society (whether or not 
he can describe its functions) than he is with those 
of the leading engineering institutions, unless he 
should happen to be an engineer himself. 

This familiarity with the Royal Society, however, 
is usually very superficial, extending to little beyond 
the name and a vague impression that, whenever 
the appointment of a Parliamentary or other 
important committee is required for the purpose of 
investigating scientific or technical matters, the 
members of the committee are given a leavening of 
Fellows of the Royal Society as automatically as, 
it would seem, they include representatives from the 
Trades Union Congress. Quite obviously, therefore, 
there is room for an authoritative survey of the com- 
position and purpose of the Royal Society, written 
in a style combining accuracy of facts with clarity of 
exposition, and of a kind that may fittingly find a 
place in every public reference library. Such a book 
is The Royal Society, 1660-1940,* on which the late 
Sir Henry Lyons, F.R.S., spent the closing years of 
his long life, and which may well prove to be an even 
more enduring monument to his ability than his 
geological labours in Egypt or his tenure of the 
office of Director of the Science Museum. 

Despite the lingering impression that science in 
its purest aspects is something remote from the 
affairs of ordinary men, it is a matter of historical 





* London: 
25s. net.) 


Cambridge University Press. [Price 





fact that the Royal Society has made some of its 
most notable contributions to human welfare in 
time of war. That is a statement which must be 
accepted as it stands, since it is not practicable to 
investigate it fully in present circumstances; but 
the association of the Royal Society with war is 
no recent development—it was born in a warlike 
environment. Sir Henry Lyons’s survey properly 
begins, as the title of the book indicates, in 1660, 
but the origin of the Society goes back to 1640, and 
its earliest meetings suffered some interference by 
reason of the Civil War by which this country was 
divided soon afterwards. Science was then regarded 
as a branch of philosophy, arising from a realisation, 
throughout western Europe, that secular learning 
embraced something more than the classics and 
belles lettres ; for example, that natural phenomena 
were susceptible of rational explanation and were 
not merely to be accepted, in Sir Henry’s words, 
‘“‘as signs of divine or demoniac wrath and ven- 
geance.” The work of such men as Galileo was 
beginning to bear fruit abundantly, and men were 
no longer constrained to follow in his footsteps 
furtively, lest they should incur ecclesiastical dis- 
approval. At first, the comparatively few English 
savants who professed such enlightened thought 
were content merely to meet at irregular intervals 
to enjoy the pleasures of philosophical discussion, 
and it was at one of these meetings, held in London 
on November 28, 1660, with Dr. John Wilkins (later 
Bishop of Chester) in the chair, that the decision was 
taken to form a “Society of Experimental Philo- 
sophy.” Wilkins, it may be mentioned, was a man 
of singularly penetrating vision, as is evidenced by 
his realisation that flight by heavier-than-air 
machines was feasible, provided that “the motive 
power be answerable thereunto.” = 
There were twelve men present on that historic 
occasion. Their names need not be recited; it is 
sufficient to mention that they included, in addition 
to Dr. Wilkins, Robert Boyle, Christopher Wren 
(then professor of astronomy at Gresham College, 
where the party had been to hear him lecture), and 
Sir Robert Moray, whose eventual significance from 
the point of view of the Society lay chiefly in the 
fact that he was well known to Charles IT and thus 
was able to induce the King to encourage the infant 
society by his patronage. It was due to him, pri- 
marily, that the Society was incorporated by Royal 
Charter less than two years later, and established 
still more firmly by a second Charter in the following 
year. A translation in extenso of the second Charter 


is appended to the book, and deserves to be studied 


in detail for its remarkable comprehensiveness. 
From that date, April 22, 1663, though it has experi- 
enced some disturbing vicissitudes of fortune, 
“the Royal Society of London for promoting 
Natural Knowledge” has never looked back in a 
scientific sense (though it did halt sometimes in its 
forward progress) whatever the fluctuations of its 
membership and, at times, the considerable laxity 
of the Fellows in paying subscriptionss 

For the first ten years, the affairs of the Society 
progressed well enough, but the next three decades 
proved tobe a difficult period. In 1703, however, 
Newton was elected to the presidential chair and 
his influence, ably supported by that of Sir Hans 
Sloane and Edmond Halley as secretaries, led to 
great improvements in the administration. To 
some extent, the development of the Society was 
still hampered by the fact that election to Fellowship 
did not depend on scientific ability—many of the 
early Fellows were elected mainly in the hope that 
they would be able to assist financially or by reason 
of their social status ; but the proportion of scientific 
Fellows was increasing, and there can have been few 
men of scientific eminence who were outside the 
coterie. Moreover, by this time the Society had 
acquired headquarters in Crane-court, Fleet-street, 
which had become recognised as a centre of the new 
learning, a library and museum had been built up 
by various donations and bequests, and the member- 
ship had expanded to cover a wider range of profes- 
sions, though physicians and surgeons formed more 
than half of the total. This predominance, indeed, 
persisted until well into the Nineteenth Century ; as 
Sir Henry Lyons records, in 1860 there were 80 
physicians and 37 surgeons among the 330 scientific 
Fellows then on the roll. 
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The disadvantages of a policy of administration 
which resulted in only a third of the councillors and 
little more than 30 per cent. of the Fellows being 
men of science—the position in the latter half of the 
Eighteenth Century—were recognised long before 
any serious attempt was made to improve the situa- 
tion, but the death of Sir Joseph Banks in 1820, 
after more than 40 years as President, afforded an 
opportunity to introduce improvements in this 
respect. The immediate successor to Banks was 
Dr. W. H. Wollaston, but his appointment was 
only temporary, and towards the end of 1820 he 
was succeeded in turn by Sir Humphry Davy. 
Thereafter the swing towards a stronger representa- 
tion of science became marked, so that, between 
1830 and 1860, while the scientific membership 
increased by 117 Fellows, the number of non- 
scientific Fellows decreased by 146, leaving them 
with a minority of 30. New statutes were intro- 
duced to govern the selection and election of candi- 
dates, and, to quote Sir Henry Lyons again, “ by 
the end of the Nineteenth Century, the Society, 
after overcoming much opposition and indifference, 
had realised the aims of its founders and at 
last had become an institution for promoting 
natural science, having an organisation which was 
adequate for effecting this.” 

In the course of the first 200 years of the Society’s 
existence, the headquarters and place of meeting 
changed several times. For a long time, the Fellows 
met in Gresham College, but the desirability of 
having their own premises became evident as the 
collection of books and museum exhibits continued 
to grow, and the move to Crane-court in the early 
part of the Eighteenth Century was undoubtedly 
a wise one. The next change of address came in 
1778, when the Government offered the Society 
rent-free accommodation in Somerset House; an 
offer which was accepted, though it did not extend 
to the housing of the various scientific collections, 
a large part of which—particularly those of Sir 
Hans Sloane—was deposited with the British 
Museum. Even so, however, the headquarters in 
Somerset House were soon found to be inadequate 
as the Society grew in numbers and influence ; and, 
as it seemed likely that the rooms would be required 
eventually for Government offices, a suggestion was 
put forward that the Society should move to 
Burlington House. The move was made in 1856; 
and, ten years later, when it was decided to allocate 
this building to the Royal Academy, the Society 
removed once again, this time to the new block 
constructed on the east side of the courtyard of 
Burlington House, where the headquarters still 
remain. 

The scientific work of the Society from the period 
of what Sir Henry Lyons calls “the scientific 
revolt” among the Fellows (1820-60) to the end 
of the century and onward increased so greatly that 
no adequate is possible in a brief space ; 
even Sir Henry’s book does not pretend to be a 
record of scientific achievement, but merely, as the 
sub-title explains, a history of the Society’s adminis- 
tration under the several Charters. The determina- 
tion of standard measures of length and weight, the 
establishment of the National Physical Laboratory, 
the study of terrestrial magnetism, various scientific 
expeditions, and the great volume of research 
undertaken in the present century, are briefly 
mentioned in their order, and particulars are given 
of the various special funds out of which the work 
and the publication of the results are financed ; 
sometimes with Government or other aid, but more 
often as purely private undertakings—a method of 
working which, as Sir Henry comments, foreign 
savants and societies have sometimes found it 
difficult to credit, so different is the procedure from 
that followed elsewhere. Since the beginning of the 
present century, the Fellows have all been men of 
science—with a very few exceptions, specially 
elected—and the advancement of scientific research 
has been the Society’s sole aim. “‘So long as men 
of prudence and foresight constitute its Councils 
and its benefactors are as generous as they have 
been in recent years,” Sir Henry concludes, “ there 
seems to be no limit to the progress which may be 
anticipated ’”—a view with which no reader of his 
careful and well-balanced study of the Society’s 
long and distinguished history is likely to cavil. 





MOTOR CONTROL GEAR. 


Moror control gear is a wide term covering a line 
of apparatus that ranges from simple switches used 
to connect a stationary motor directly to the sup- 
ply, to complicated automatic contactor controllers 
for large motors or groups of motors. By far the 
greater number of motor starters are, however, of 
moderate size. Possibly owing to the fact that the 
production of the more common types does not 
demand any elaborate equipment, they are built by 
a very large number of firms and in consequence 
exist in remarkable variety. It has been suggested 
that “‘ there is perhaps less standardisation in the 
design of motor control gear than in the design of 
any other industrial equipment in general use.” 
This remark was made by Mr. D. Rudd in a paper 
entitled “‘The Development of Motor Control- 
Gear” read yesterday before the Institution of 
Electrical Engineers. It was not followed up by a 
suggestion that motor starters should be standard- 
ised. It is the fashion at the moment to propose 
the standardisation of many types of engineering 
product and no doubt the usual arguments about 
mass production and the convenience of being able 
to obtain replacement parts could be applied to 
motor starters as to other things, but'‘the matter does 
not seem yet to have been discussed in detail. 

Actually the present time would probably be a 
particularly unsuitable one for the standardisation 
of motor starters, except perhaps for their main 
dimensions, and for most applications even these 
are not of ruling importance. The reason why it 
would be undesirable to attempt standardisation is 
that there would seem to be a fair possibility that 
usual methods may be greatly modified in the future 
by the introduction of electronic equipment. This 
applies particularly to relays and protective devices 
which are incorporated in very large numbers of 
motor control gears. Electronic control has remark- 
able adaptability and has established a sound 
reputation for reliability. Devices which can be 
installed in submarine cables and used in bombing 
aeroplanes are not likely to fail on motor starters 
for lack of robustness. Although interesting appli- 
cations to control gear may reasonably be expected 
in the future, this matter is, however, not one in 
which the average purchaser of a motor starter is 
likély to be interested at the moment. 

Although Mr. Rudd had no general policy of 
standardisation to advocate, he did consider some 
standardisation of built-in gear to be very desirable. 
Individual electric drive for machine tools is now 
quite common and is spreading to other types of 
plant, but not infrequently the machine-tool or 
other designer appears to have an inadequate 
appreciation of electrical requirements. This par- 
ticular matter has more than once been discussed 
in the past in reference to the situation of the motor, 
which is frequently difficult of access and located 
in undesirable surroundings. For control gear Mr. 
Rudd thinks that the present trend towards built-in 
arrangements is forcing dimensions below the 
minimum desirable. Maintenance is difficult and 
insufficient space is allowed for the accommodation 
of cables and for carrying out routine adjustments. 
Standardisation of minimum dimensions would curb 
the present tendency towards a further reduction 
in size and would be useful to the designers of 
machines equipped with built-in starters. 

The dimensional proposal is the only specific 
recommendation for standardisation that Mr. Rudd 
makes, but in general terms he is of opinion that 
something might be done to reduce the large number 
of existing types. B.S. 587 defines 11 types of 
enclosure: open; enclosed ventilated ; totally en- 
closed; damp and dust protecting; dustproof ; 
dripproof; weatherproof (splash-proof);  hose- 
proof ; watertight ; oil immersed ; and flameproof. He 
thinks this list might well be cut down to six: 
enclosed ventilated ; totally enclosed; damp and 
dustproof; weatherproof; watertight ; and flame- 
proof. More important than this, however, is the 
question of the rupturing capacity of a starter. Mr. 
Rudd thinks this should be restricted and that the 
function of clearing fault currents should be left 
to the distribution gear which, in any case, is de- 
signed for this service. Another factor which affects 
starter design is the permissible starting-current 








peak. This varies with different supply authorities 
and some unification of regulations on the matter 
would be a necessary preliminary to standardisation, 
This matter, as well as that of rupturing capacity, 
bears on standardisation of performance which 
would probably be the most useful way in which the 
question of the standardisation of motor starters 
could be approached. Attempts to standardise 
details of construction in an appliance which lends 
itself to so much variation and offers such favourable 
opportunities for personal ingenuity in design would 
probably meet with no success. 

Mr. Rudd deals with some of the detail features 
of motor starters and his paper contains an inter- 
esting section on contact design. He states that 
line contact has now been generally adopted for 
switching starters, drum starters and starters using 
contactors, although the brush contact survives for 
most faceplate starters. With line contact, no 
attempt is made to give a wide area of contact and 
high contact pressure is used. Tips are massive 
to help to dissipate the heat generated at the contact 
face. Arcing tips are not used, except in the 
largest sizes, and the contacts are made to roll or 
slide over each other so that burning at the point 
where contact is made, or broken, does not affect 
the main working face of the contact. By limiting 
the rupturing capacity of starters one of the causes 
of destructive arcing will be eliminated and a radical 
change from the established principle of line contact 
does not appear probable, although developments 
in contact materials and methods of manufacture 
will certainly be made from time to time. 

The material used for electrical contacts should 
have high electrical and thermal conductivity and 
low contact resistance ; it should be hard and dense 
and with a high melting point. Other desiderata 
are that it should have a minimum tendency to 
weld or transfer material from one contact to 
another under the influence of an arc, and should 
resist deterioration by the formation of a non- 
conducting film under the influence of heat. Silver 
and copper have the desired electrical and thermal 
characteristics but are soft and have a low melting 
point. The Brinell hardness of extruded copper 
is only 45 to 50. The corresponding figures for 
hard-drawn coppef are 90 to 104, but extruded bars 
are particularly suitable for the manufacture of 
contacts and if hard-drawn copper is to be used 
considerable simplification in the shape of contacts 
will be necessary. Tungsten and molybdenum have 
most of the desirable characteristics but their con- 
ductivity is poor. If the resistivity of extruded 
copper is taken as 100, that of tungsten is 325 and 
that of molybdenum 330. Considerable success has 
attended the use of sintered materials combining 
the desirable qualities of copper and tungsten. These 
are expensive and the practice is to braze a strip of 
the material to a copper base which conducts away 
the heat generated at the face. The cost of the 
sintered metal, moreover, is too high to allow the 
complete contact to be made from it. Built-up 
contacts of this kind naturally cost considerably 
more than plain contacts and their use is probably 
only permissible when the conditions under which 
a starter has to operate are sufficiently severe to 
render the cost of replacing copper contacts pro- 
hibitive. 

It is suggested that the particular difficulties 
associated with the material of starter contacts 
may be met by some of the recently-developed 
copper alloys which have been used as spot-welding 
electrodes. They have considerable hardness, fair 
conductivity and are relatively difficult to weld. 
Mr. Rudd states that they have given encouraging 
results on test. One alloy having a copper- 
chromium base has a conductivity 85 per cent. of 
that of extruded copper and a Brinell hardness of 
150; the tensile strength is 25 tons to 30 tons per 
square inch. A second alloy of copper-nickel- 
phosphorus base has a conductivity 60 per cent. 
that of extruded copper and a Brinell hardness of 
160, the tensile strength being 35 tons to 40 tons 
per square inch. Mr. Rudd states that some of 
these alloys can be extruded, so that they should 
lend themselves to the usual method of producing 
contact tips, which is to saw them off from an 
extruded bar and finish the working face by grind- 
ing or by some simple machining process. 
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NOTES. 


Tue INSTITUTION OF ELECTRICAL ENGINEERS. 


Tue Council of the Institution of Electrical En- 
gineers have elected Mr. John Somerville Highfield, 
a past-president, to be an honorary member of the 
Institution. This distinction has been conferred 
upon Mr. Highfield in appreciation of his distin- 
guished work in the development of the science of 
the supply and application of electricity. After 
serving as chief engineer of the Stafford and St. 
Helens undertakings, Mr. Highfield was appointed 
chief engineer and manager of the Metropolitan 
Electric Supply Company, Limited. As senior part- 
ner in the firm of Highfield and Roger Smith, he 
later acted as consulting engineer to the Central 
Electricity Board and to several large electricity 
undertakings in this country and abroad. He has 
also been elected a director of the London Power 
Company, Limited, the London Associated Under- 
takings, Central London Electricity, Limited, and 
other companies. Mr. Highfield originated the 
closed-bar system of switchgear, discovered the 
reason for the failure of high-voltage alternator 
windings, and introduced into England the Thury 
system of high-voltage, direct-current constant-cur- 
rent generation and distribution. During the last 
war he demonstrated at sea the use of shrouded 
hydroplanes for submarine detection. He is a vice- 
president of the Royal Society of Arts, a member of 
the Institution of Civil Engineers and of the Société 
des Ingénieurs Civils de France, a past president of 
the Junior Institution of Engineers and of the 
Association of Supervising Electrical Engineers, and 
a past manager and vice-president of the Royal 
Institution of Great Britain. The Council of the 
Institution of Electrical Engineers have also made 
the 23rd award of the Faraday Medal to Dr. Clifford 
Copland Paterson, O.B.E., F.R.S., a past president 
of the Institution, for conspicuous services rendered 
by him in the advancement of electrical science, 
particularly in the field of electrical research. He 
was on the staff of the National Physical Laboratory 
from 1903 to 1919 and took charge of the electro- 
technical and photometric departments. In the last 
war he participated in the inception and develop- 
ment of the Paterson-Walsh electrical height finder 
which provided an automatic record of the heights 
of aircraft. Dr. Paterson has been Director of the 
Research Laboratories of the General Electric Com- 
pany, Limited, at Wembley, from their inception, 
and his contributions to investigations into new 
methods of artificial lighting and into electronic 
developments have been outstanding. He was 
elected a Fellow of the Royal Society in 1942. He 
is a past-president of the Electrical Research Asso- 
ciation, the Illuminating Engineering Society, the 
International Commission on Illumination, the Insti- 
tute of Physics and the Junior Institution of En- 
gineers. The Faraday Medal is awarded not more 
frequently than once a year and no restriction, as 
regards nationality, country of residence, or member- 
ship of the Institution of Electrical Engineers, is 
made. 


SaLvaGE or INDUSTRIAL WASTE. 


The present organisation for salving the waste 
products of industry and recovering certain kinds of 
ordinary household refuse is extensive, and on the 
whole efficient, but even now it requires considerable 
knowledge on the part of everybody to distinguish 
between what is worth saving and what is not. 
Thus it is widely known that clean paper of every 
description should be set aside for collection, but it 
is unlikely to be as generally realised that wax- 
impregnated papers and cartons are invaluable, or 
that they yield useful quantities of wax as well as 
material for re-pulping. Still less likely is it to be 
generally known that iron-oxide pigments can be 
recovered from the spent liquor of pickling baths and 


be used to produce camouflage paint. A “ Wealth’ 


from Waste ” exhibition was held recently at the 
Carlton Hotel, London, by the Ministry of Supply, 
its main purpose being to inform those engaged in 
trade and industry of some of the many ways in 
which savings of material can be effected. Space 
was allocated to several methods of reclamation 
which were practised before the war, and that should 





therefore be well known by now, but the two men- 
tioned above are fair samples taken from a number 
of others that probably need publicising. Another 
instance of a similar kind is the employment of scrap 
gelatine and damaged cereals as the basis of core 
compounds or binders for use in foundry work. Yet 
another instance is the derivation of chromium sul- 
phate, for the leather and textile trades, from waste 
liquors from anodic-oxidation baths. The applica- 
tions of waste paper and of sawdust are surprising 
in their wide variety. In compressed form paper 
may replace metal for making sundry small aero- 
plane parts not subject to high stresses. Sawdust 
combined with a small proportion of resin (5 per 
cent. to 15 per cent.) provides a material for blocks 
and moulded shapes having many uses in the con- 
struction and internal fittings of buildings. Worn 
parts and tools can be reconditioned by welding, 
electro-deposition, etc., while small tools, small 
grinding wheels and so on, can be made from larger 
items of the same kind that have been broken. 
The exhibition closed on the 2nd instant. 


InFrorMAL RuBBER Stupy GRovP. 


As announced on page 285 of our issue of October 
13, 1944, an Informal Rubber Study Group, com- 
posed of representatives of the Governments of the 
Netherlands, the United Kingdom and the United 
States, has been formed for the purpose of dis- 
cussing common problems arising from the pro- 
duction and use of crude, synthetic and reclaimed 
rubber. The first meeting of the Group took place 
in Washington, U.S.A., in the week commencing 
Monday, January 22, when Mr. B. F. Haley, Direc- 
tor, Office of Economic Affairs, Department of 
State, occupied the chair. Mr. O. S. Franks, 
Second Secretary, Ministry of Supply, headed the 
United Kingdom delegation, and Mr. Westermann, 
Chief of the Economics Section, Netherlands 
Ministry for the Colonies, headed the Dutch dele- 
gation. Representatives emphasised the great un- 
certainties surrounding any estimates of future 
capacity, both for the production and the consump- 
tion of various types of rubber, but the Group 
reached the broad conclusion that, if required, the 
actual production of the natural-rubber areas of the 
world could rise to an annual figure of 1,500,000 tons 
of rubber in three or four years after the liberation 
of the Far-Eastern territories. As regards syn- 
thetic rubber, it was felt that, while the position 
in the United States could be predicted with some 
accuracy, the state of the plants in Europe, at the 
end of the war with Germany, was very conjectural. 
The Group, however, arrived at a figure of the order 
of 1,330,000 tons annually for the world productive 
capacity of synthetic rubbers. As against this, it 
was considered that the consumption of all types of 
processed natural and synthetic rubbers was not 
likely to reach a total greater than 1,500,000 tons 
annually. This would be true even though there 
existed, at present, a large accumulated demand, 
all over the world, for both raw rubber and rubber 
goods. As this accumulated demand could only 
be met gradually, the Group considered that even 
the realisation of the estimated total of 1,500,000 
tons depended on the maintenance of a high level 
of economic activity in the principal consuming 
countries of the world, unless there were sudden 
large developments in the existing, or in new, uses 
for rubber. It was agreed by all the representatives 
present that the meeting had been of value and it 
was decided to keep the rubber situation under con- 
tinuous review. No date was fixed for the next 
meeting, as it was felt that this must be determined, 
to some extent, by the course of events. 


War Work at Port SUNLIGHT. 

An exhibition, entitled ‘“‘ Port Sunlight at War,” 
showing the wide variety of munitions produced 
during the years 1940 to 1944 in the works of Messrs. 
Lever Brothers, Port Sunlight, Limited, was opened 
at Port Sunlight by Lord Leverhulme on ¥eb- 
ruary 1. In addition to maintaining the produc- 
tion of soap at a high level, much work of an engi- 
neering nature has been undertaken in the firm’s 
machine and other shops. Exhibits show that 
10,000 periscopes for tanks and many thousands of 
spare parts, 1,000,000 armourers’ drifts, used for 
knocking pins out of gun breeches, 1,500 bullet- 
proof shields, 20,000 electrical components for 





American machines, 1,000,000 cylinders for 25- 
pounder shells, and other articles and components, 
have been manufactured or machined. In addition, 
a number of complete sets of bomber undercarriages, 
nearly 9 ft. high and weighing 34 cwt. without the 
wheels, have been turned out, not one of which, 
it is stated, was rejected on inspection. Another 
important task undertaken was the assembly, well 
within the stipulated time, of 1,400 motor vehicles 
for service in the North African campaign. For this 
work a large section of one department was cleared 
and runways, gantries, inspection pits and offices 
prepared so as to be ready to commence’ operation 
ten days after the receipt of the request to take on 
the work. The vehicles assembled included Ford 
vans, Dodge lorries and “jeeps.” The engineering 
shop at Port Sunlight was also responsible for the 
reconditioning of a large number of machine tools 
damaged during the aerial bombardment of the 
Mersey-side. The exhibition, moreover, shows that 
Port Sunlight’s deep-water basin, the Bromborough 
Dock, has been extensively utilised for war traffic. 
In addition to accommodating sea-borne commer- 
cial products of all kinds and cargoes of fats and oils 
for the northern half of Great Britain, vessels of 
many types have been docked for the purpose of 
discharging rations, guns, tanks, munitions, aero- 
planes, and vehicles. 


AGRICULTURE AND ENGINEERING. 


The subject of group co-operation and research in 
the agricultural industry, particularly in relation 
to engineering, formed the basis of an address de- 
livered at a luncheon, held in London on Wednes- 
day, February 7, by the Engineering Industries 
Association, under the chairmanship of the Presi- 
dent, Viscount Davidson, G.C.V.O., C.H., C.B. The 
address was given by Mr. A. P. Young, O.B.E., 
M.L.E.E., manager of the Rugby Works of Messrs. 
British Thomson-Houston, Limited. Mr. Young 
opened by an informative review of the compara- 
tively recent changes in the agricultural industry in 
Great Britain, tracing the decline in rural popu- 
lations, both specifically and as compared with 
urban growth, and the consequent changes in food 
production. The import of foodstuffs could hardly 
continue to be as high as it had been in the not-too- 
remote past, though at the moment we were pro- 
ducing more food than we had ever done before, and 
imports had been reduced to the minimum. He 
then advanced some tentative suggestions for im- 
provement in the industry. Its attitude to research, 
he said, needed to be greatly broadened. If a small 
fraction of the overall annual turnover were paid 
into a common research fund, say, one halfpenny 
in the pound, 1,250,0001. would be available 
annually for research. The State might pay in an 
equal amount and the total thus reached would 
cover present needs at least. It seemed to him that 
the State could hardly withhold its hand in the 
rehabilitation and .mechanisation of such a vital 
industry as agriculture. Of fundamental importance 
was water supply; lack of it was still one of the 
farmer’s greatest handicaps. Legislation was wanted 
to enable him to obtain effective service from a water 
undertaking where practicable, or he should .be 
helped to install electric pumping equipment to 
utilise local resources. New farm buildings were 
required or existing ones should be modernised. 
They should be regarded as modern factory build- 
ings and provided with adequate supplies of cheap 
electric light and power, water, and modern heating 
and ventilation. New equipment, such as tractors, 
milking machines, motor trucks, milk sterilisers, etc., 
were needed. Local, and later regional, regrouping 
of the farm units was desirable, primarily for the 
purpose of improving both production and distribu- 
tion. Half the total land was occupied at present 
by farms of less than 150 acres, and this was only 
half the minimum needed to obtain effective results. 
Other points dealt with by Mr. Young concerned the 
housing of agricultural operatives, village amenities, 
and the status of farm managers. 





CALENDAR.—We have received a useful wall calendar 
from Messrs. OC. A. Parsons and Company, Limited, 
Heaton Works, Newcastle-upon-Tyne, 6. In order to 
comply with the Paper Control Orders, a nominal charge 
of 1d. is made for the calendar. 
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IV.—Moror VEHICLES AND CYCLES. 


As during the previous war years, the motor- 
vehicle industry was almost exclusively engaged in 
1944 in the production of equipment for the Ser- 
vices, including, as well as a very wide range of 
mechanically-propelled vehicles, aero-engines, tor- 
pedoes, gliders, shells, mines and depth charges. 
A substantial proportion of the motor-cycle and 
bicycle industry has also been engaged on munition 
work, though a few companies have continued to 
produce bicycles and motor cycles. Some light 
has been thrown on the war-time activities of the 
motor industry by the publication in November of 
official statistics which reveal the extent of its 
contribution to the war effort. The output of tanks 
and other armoured vehicles, cars, vans and motor 
cycles for use by the armed forces, from the beginning 
of the war up to mid-1944, is shown in Table I. 

As in the case of aircraft, the numerical production 
figures do not give a true picture of the expansion 
of output achieved in the later stages of the war, 
owing to changes in the type of vehicles required ; 
in the case of tanks and armoured cars, for instance, 
there has been a considerable increase in average 
weight and horse-power, as well as in the intricacy 
of their radio and other equipment. The figures 
in Table I include supplies to Allied nations under 
Mutual Aid agreements. The value of tanks and 
vehicles supplied by the United Kingdom to the 
chief recipients in the year ended June 30, 1944, 
were: United States, 2,405,000/.; U.S.S.R., 
24,702,0001.; Greece, 42,0001.; Czecho-Slovakia, 
38,000/.; and Turkey, 1,248,000/. The number of tanks 
sent to the U.S.S.R. in this period was 1,042. From 
the beginning of the Russo-German war up to 
April 30, 1944, Russia received from Great Britain 
4,292 tanks and 5,239 lorries, including armoured 
troop carriers. 

The Second Report on Mutual Aid gives the 
approximate price per unit of certain items supplied 
under reciprocal aid. The price of a 3-ton lorry 
made in the United Kingdom is given as 380i., 
whereas in the United States the price (comparable 


Figures issued by the War Office in connection with 
National Savings campaigns indicate the cost of 
some munitions used by the Army, as follows: 
Churchill tank, 15,000/.; Valentine tank, 10,0001. ; 
armoured car, 3,000/.; Bren-gun carrier, 1,000. ; 
breakdown lorry, 7501. Shortly before the opening 
of the Second Front, very ‘extensive stocks of 
vehicles had been accumulated for use by the Army. 
In the early part of 1944, the Army was said to be 
receiving each month far more vehicles than were 
left behind in France at the evacuation in 1940, 
and, although demands were heavier than ever 
before, the reserve depots had never held more 
vehicles available for issue. These were mostly 
new, and included wheeled, tracked and _half- 
tracked types of fighting and transport vehicles. 
There were more than 150 types and makes in the 
‘“A” or armoured fighting vehicle category and 
more than 250 in category “‘ B,” which includes all 
transport. As regards spare parts, stocks of over 
350,000 different items were held. 

As in the case of aircraft, up-to-date details of 
fighting vehicles.are not available, but the following 
are among those released during the past year. 
The Associated Equipment Company’s armoured 
car Mark II, the biggest and most powerful British 
armoured car in use up to March, 1944, when the 
details were made public, has a Diesel engine 
developing 153 h.p. at 2,000 r.p.m., and a maximum 
road speed of 42 miles an hour. The turret is electri- 
cally driven and rotates through a full circle. The 
total loaded weight is over 12} tons, and the armour 
in front is 1} in. thick. Tanks have been fitted 
with various devices for special purposes. The 
chain flail, for instance, designed to clear a path 
through a minefield, consists of a steel cylinder 
fitted at the front of the tank and a number of 
lengths of chain several feet long which beat con- 
tinuously upon the ground as the vehicle moves 
forward. The device was first used attached to 
Scorpion tanks at El] Alamein ; an improved version 





called the Crab was used in Normandy, chiefly in 
conjunction with Sherman tanks. On the Crab, 
the flails are driven by the tank engine itself; 
those on the Scorpion had an independent engine. 
Another type of tank used during the early 
stages of the invasion of France was “ Armoured 
Vehicle Royal Engineers,” a vehicle similar, in 
general, to a Churchill tank, but designed to accom- 
modate a crew of engineers together with explosive 
charges for assault demolition. The main arma- 
ment of the A.V.R.E. is a mortar mounted in the 
turret, able to hurl a charge many times the weight 
of any previously known projectile of similar dimen- 
sions, with the object of breaking down concrete, 
steel or masonry obstacles. This tank may also be 
equipped for special purposes, for example, to lay 
carpets of flexible tracks to enable following vehicles 
to cross over sand dunes or marshy ground, or, 
alternatively, to place in position a fascine bridge 
to assist other tanks to pass over streams or ditches. 
Company reports issued in 1944 show that motor- 
vehicle manufacturers have maintained production at 
a high level. In the case of Scammell Lorries, 
Limited, for instance, a record output was reported 
for the year ended December 31, 1943, and early 
in 1944 the Ford Motor Company announced a 
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of War Transport, said in the House of Commons 
on May 5 that motor "buses were carrying 50 per 
cent. to 100 per cent. more passengers than before 
the war. As regards the transport of goods, it was 
officially stated early in 1944 that the Government's 
road-haulage organisation controlled 14,000 long. 
distance vehicles, 5,500 short-distance, and 160 
meat vehicles, and that the total weight handled 
was more than half a million tons a week. The 
production of omnibuses, nevertheless, has con. 
tinued on quite a large scale. At the annual meeting 
of Guy Motors, Limited, held in December, it was 
stated that a considerable number of double-deck 
*buses had been produced and had been supplied to 
approximately two-thirds of the principal ‘bus 
operators (including both corporations and com. 
panies) in the country. 

So far as cars for private use are concerned, 
manufacture has been prohibited since 1942. The 
total number of private cars licensed at the beginning 
of 1944 was approximately 700,000, as against 
2,000,000 in August, 1939. On the average, much 
less use was made of the cars which remained in 
service, the amount of motor spirit used for private 
cars being about one-eighth of what it was before 
the war. During the past two years, the production 


TABLE I.—PRODUCTION OF TANKS, OTHER ARMOURED VEHICLES, AND WHEELED VEHICLES OF ALL KINDs 
FOR THE SERVICES. 






































Total, 
1939, 1944, Sept., 1939, 
omtioione Sept.-Dec. 1940. 1941. 1942. 1943. Jan.-June. to 
June, 1944. 
Armoured Vehicles :— ' “ 
Tanks* ne és os 314 1,397 4,844 8,611 7,476 2,474 25,116 
Carriers, armoured cars, etc. 633 6,044 10,481 19,312 24,375 13,957 74,802 
947 ‘ 7,441 15,325 27,923 31,851 16,431 99,918 
Wheeled Vehicles (other than 
motor cycles) :—t . 
Heavy type .. i oh 11,000 112,500 109,800 108,900 104,300 47,200 
Light cars and vans .. al 2,000 21,200 17,300 16,000 17,300 8,200 
13,000 133,700 127,100 124,900 121,600 55,400 
Motor cyclest .. ve ne 11,700 68,500 70,800 75,100 78,600 38,700 
Total vehicles of all kinds for 7 
the Servicest = Ae. 25,600 209,600 213,200 227,900 232,100 110,500 1,019,000 























t+ To nearest 100. 


TABLE II.—Prices of Second-hand Motor Cars. 








Second-hand | Second-hand 
Car List Price, Price, 
(1939 Model). Price. April, October, 
1939. 1944. 
£ £ £ 

Rover 10 h.p. ea 275 240 600 
Austin 10 h.p 175 155 250 
Morris 10 h.p a 185 155 300 
Vauxhall l4h.p. .. 230 195 400 
Buick 30-6 h.p. nt 615 500 1,000 














record production level. Later reports showed that 
the capacity of the industry was still fully engaged 
on Government work, and that output was being 
well maintained. An increasing tendency was 
shown in company reports to consider the post-war 
position of the industry, and several companies, 
notably the Austin Motor Company, stressed the 
need to build up resources during the war for the 
purpose of changing over to peace-time work, and 
for the replacement of plant and equipment which 
had suffered exceptional wear and tear. The manu- 
facture of vehicles for civilian use has been confined 
to lorries, trailers, *buses and other essential transport 
vehicles, produced on the instructions of the Govern- 
ment. Some outstanding developments in design 
have taken place to cope with special requirements ; 
for instance, the crocodile-type trailer made by 
Cranes (Dereham), Limited, which is claimed to be 
the largest-capacity rubber-tyred road vehicle in 
the world. It came into use early in the year, and 
is capable of carrying indivisible loads of 120 tons 
to 140 tons, the chassis being supported by two 
bogies mounted on 16 solid-rubber tyres. 
Comparatively few replacements of *buses and 
goods transport vehicles have been possible during 
the war, and those manufactured before the war 
have had to stand up to very hard wear. Mr. P. J. 
Noel-Baker, Parliamentary Secretary to the Ministry 





* Including tank chassis produced for mounting self-propelled artillery or anti-aircraft equipments or for use as special-purpose 
anks 


so far as this is possible) of a similar lorry is 808/. | t@" 


of motor cycles other than for military use has 
continued, but on a very reduced scale; in 1943, 
about 2,000 machines were manufactured, as com- 
pared with the 1937 figure of about 82,000. The 
output of bicycles and tricycles in 1943 was 540,000. 

The past year has seen a further inflation in the 
prices of second-hand cars. It has been suggested 
that the main reason is the possibility that little 
more than half of the pre-war total of,two million 
cars are still serviceable and that, therefore, the 
total number available to the public for several 
years after the war will be comparatively small. 
Table II shows some examples of second-hand 
prices given in a report published in October by 
the North Midland Regional Price Regulation 
Committee as evidence that the prices being asked 
by dealers were excessive. It was further stated 
in the report that some dealers were holding second- 
hand cars to sell at high prices as soon as petrol 
restrictions are removed. 

The recently published Accounts Relating to the 
Export Trade of the United Kingdom,* prepared by 
the Statistics Department of the Board of Trade, 
covering theyears 1938, 1942 and 1943, show that the 
export of private cars had already declined to negligi- 
ble proportions by 1942. The number of commercial 
vehicles and chassis exported decreased from 14,273 
in 1938 to 300 in 1942, with a rise to 1,103 in 1943. 
The export of separate engines for motor vehicles 
had been maintained at a higher rate, the 1943 
total of 1,421 being 18-3 per cent. of the 1938 figure. 
In 1943, the number of pedal cycles exported 
(nearly 112,000), was 19-4 per cent. of the 1938 
total, but only 11-8 per cent. of the record number 
exported in 1937. Table III, opposite, sets out the 
number of motor vehicles, new and second-hand, 
together with additional chassis and engines, and 
the number of motor cycles and cycles, exported 





* London: H.M. Stationery Office. [Price 1s. net.] 
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— the United Kingdom in the years 1936 to 
1943, inclusive. The corresponding value of these 
exports is shown in Table IV, and the value per 
unit of some of the principal items in Table V, 
on this page. It will be seen that there has been a 
substantial rise in the average value per unit in 
the case of private cars, commercial vehicles and 
pedal cycles, but the value of motor-car engines 


TABLE IlI.—Unrrep Kinepom Exports OF MOTOR 
CYCLES AND CYCLES, 


accumulated large sterling balances in this country, 
but had relatively small balances in the United 
States, which was continuing to export motor 
vehicles. It was pointed out that the early re- 
sumption of exports, would provide the British 
motor industry with an opportunity to catch up 
leeway lost to the United States during the war. 





Mr. George W. Lucas, president of the Motor Agents’ 


VEHICLES, Moror-Car CHASSIS AND ENGINES, MoToR 
1936 TO 1943. (Number.) 
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= | 
sa | 1936. 1937. | 1938. 1939. 1940. | 1941. | 1942. | 1943. 
abe se 7 
Complete Vehicles. 
Private cars (including cabs), new 91,202 53,580 44,123 43,230 20,654 | 3,831 56 29 
Commercial vehicles (including 
"buses, fire engines and ambu- 
lances but not including trac- 
tors), new .. ae oe ke 3,341 3,815 3,384 2,278 3,939 2,018 267 1,078 
Private cars and commercial 
vehicles, second-hand 6,909 6,774 7,124 4,942 1,672 371 105 157 
Tractors (other than agric ult ural) | 659 640 1,191 1,195 438 236 127 91 
Total te es as e< 62,111 64,809 5,822 51,645 26,703 6,456 555 1,355 
excluding second-hand | 65,202 58,035 pry 698 46,703 25,031 6,085 450 1,198 
Chassis and Engines. 
Chassis for motor cars, etc., with 
engiues— 
For commercial use 16,614 10,889 9,095 5,163 369 33 25 
Other 24,455 24,089 22,767 10,206 594 il _ 
Chassis without engines . - 2,212 1,036 849 61 3 13 
Engines = 7,825 7,750 9,330 7,728 2,174 1,372 1,421 
Total chassis - —_ 37,190 32,898 16,218 1,024 47 38 
, engines $4,509 48,804 42,728 41,192 23,097 3,137 1,416 1,446 
Motor Cycles and Cycles. 
Motor cycles and tricars ‘ 20,460 25,437 19,769 18,942 14,378 5,244 848 537 
Cycles, not mec hanically propelled 519,181 831,065 576,454 614,535 496,661 344,870 106,847 111,878 
Other cycles .. 91,696 90,889 70,508 60,042 62,875 50,535 19,237 9;639 
Total 631,337 947,391 666,731 693,519 573,914 400,649 | 126,932 122,054 
TABLE IV.—Unrrep Kinepom Exports OF MOTOR VEHICLES, ETc. 
(Value: 1,0001.) 
— | 1936. | 1937. 1938. | 1939. 1940. | 1941. | 1942. | 1943. 
| 
Complete vehicles. 
Private cars (including cabs), new | 5,811 6,414 5,486 5,349 2,586 919 12 9 
Commercial vehicles (including 
"buses, fire engines and ambu- | 
lances, but not inc — tractors) | 
new 968 1,059 1,640 825 1,179 1,114 226 489 
Private cars and commercial 
vehicles, second-hand A 709 767 769 551 216 58 26 49 
Tractors (other than agricultural) . | 236 116 184 223 284 110 32 20 
Total os oo ne | 7,724 8,356 8,079 6,948 4,265 1,801 296 567 
excluding second-hand. . 7,015 7,589 7,310 6,397 4,049 1,743 270 518 
Chassis and engines. 
Chassis for motor cars, etc., with 
engines. For commercial use .. 2,181 2,771 2,243 1,893 943 139 39 22 
Other 1,067 1,901 1,786 1,614 754 52 1 _ 
Chassis without t engines _— —: 124 75 62 5 — 15 
Engines ° 163 201 213 294 192 2 38 35 
Total chassis Vee 4 a 4,153 3,582 1,759 196 40 37 
engines -| 3,411 4,873 4,242 3,801 1,889 273 78 57 
Motor cycles and cyeles. 
Motor cycles and tricars .. 799 1,027 811 800 632 226 55 17 
Cycles, not aes propelled 1,394 2,329 1,675 1,747 1,694 1,280 476 520 
Other cycles 169 191 188 170 | 179 147 415 258 
Otis. i 3,547 2.674 2,717 | 2,505 1,653 946 795 



































TABLE Vg—UnITED KINGDOM VALUE PER UNIT OF NEW MOTOR VEHICLES, Erc., EXPORTED. 
— | 1936. | 1937. | 1938. 1939. | 1940. | 1941. | 1942. 1943 
! 

Private cars .. ‘ | 113 120 124 124 } 125 136 214 310 
Commercial vehicles — cel 290 278 485 362 300 552 846 453 
Tractors as , | 358 181 154 187 | 648 466 252 220 
Motor-car engines | a 26 27 ae ek Sa 28 25 
Motor cycles and tricars ée 39 40 41 42 | 44 | 43 65 32 
Pedal cycles . ig 2-7 2-8 2-9 2-8 | 3-4 | 3-7 4-5 4°6 
Other cycles id. 2-1 2-7 2-8 | 2-8 | 2-9 21-6 26-8 





and of motor cycles exported in 1943 showed 
little change as compared with pre-war figures. 

In May, 1944, a report was current to the effect 
that motor-car exports would be resumed at an 
early date, without waiting for the end of the war. 
This probably resulted from the Government’s 
assurance on more than one occasion that high 
priority would be given to the manufacture of export 
goods as soon as possible. The demand for the 
resumption of exports is understood to have ori- 
ginated from the Dominions, because they had 


Association, in an address at Leeds in June, said 
that, after the war, there will be virtually only 
two motor-vehicle producing countries in the+ world 
—Great Britain and the United States. He felt 
that the motor industry in the hands of either 
could be a weapon of paramount importance in the 
industrial and commercial struggle which would take 
place after the war, and stressed the fact that the 
existing method of horse-power taxation was a 
handicap to the British motor industry. 





(To be continued.) 


LABOUR NOTES. 


A Lone discussion took place on a resolution moved 
by Sir William Beveridge, on behalf of the executive, 
at the second sitting of the Liberal Party’s Assembly 
in London last week. As amended, the resolution was 
finally adopted with four dissentients. It affirmed the 
maintenance of full employment as a primary aim of 
the State, and called for State expenditure on a long- 
term programme of planned outlay directed at first 
to:—The abolition of want by a national minimum 
wage and adequate social services and allowances ; 
the prevention and cure of disease by the immediate 
institution of a genuinely comprehensive national 
health service, without charge for treatment, and by a 
nutrition policy ; an attack on squalor by a bold and 
adequate housing programme and on ignorance by the 
immediate training of a sufficient number of teachers ; 
an adequate school-building programme ; permanent 
premises for youth organisations ; and ample provision 
for adult instruction. 





For all these purposes, it was pointed out, there was 
need for an increase of national wealth. We must, 
therefore, it was declared, improve our capital equip- 
ment, modernise \our existing plant, and spend money 
on research and training for management. 





The resolution also endorsed the principle of a Budget 
based on man-power, and called for :—The location of 
industry on a national plan ; facilities for the passage 
of labour from one industry and area to another; 
collective action to secure necessities at prices reason- 
able for all; strengthening the law concerning the 
restraint of trade; extension of the public sector of 
industry where required, associating employees more 
fully with the management; setting up a national 
investment board; an international trading arrange- 
ment based on the acceptance of a policy of full employ- 
ment, balancing of international accounts, and stability 
of economic policy. 





The proposal to set up international industrial com- 
mittees was discussed on two days last week by the 
Governing Body of the International Labour Organisa- 
tion. Sir Frederick Leggett, British Government 
representative, explained that the Minister of Labour 
and National Service regarded the question from the 
point of view that the more that was done to get rid 
of the two great enemies of mankind—poverty and 
ignorance—the greater would be the contribution 
towards the maintenance of peace. “Mr. Bevin 
thought,” he added, “that if, under the auspices of 
the I.L.O. there could be formed joint bodies in which 
employers and workers in various industries could be 
brought together, we should have a growing instrument 
for bringing about a greater world understanding.” 





Discussion of the proposal was largely concerned with 
whether the committee should be composed of repre- 
sentatives of employers and employees only, or whether 
Governments should be represented. ‘Lhe employees’ 
group took the view that the committee should be 
tripartite. The British Government, Sir Frederick 
Leggett said, shared the opinion that Governments 
should be represented, but held that they should not 
vote on decisions ; they should supply expert assistance. 
Sir John Forbes Watson, for the employers’ group, 
opposed the proposal that Governments should be 
represented, but, by 21 votes to 8, it was decided that 
the committees should be tripartite. It was also 
decided that the industries covered should be inland 
transport, coal-mining, iron and steel, engineering, 
textiles, petroleum production and refining, building, 
public works, and civil engineering. 





The Joint Maritime Commission reported to the 
Governing Body that it was unanimously of the opinion 
that every effort should be made to secure the widest 
effective agreement among maritime countries to 
ensure the best practicable conditions of employment 
for seafarers. The Governing Body unanimously 
accepted Commission’s report and agreed that a 
preparatory tripartite technical conference of maritime 
countries should be held in October. This conference 
will prepare drafts on wages, hours of work, and man- 
ning, leave, and accommodation on board ships, food 
and catering, and recognition of seafarers’ organisations. 





Mr. Beard, general secretary of the United Pattern- 
makers’ Association, says, in the latest issue of the 
organisation’s J'rade Report, that complaints have been 
received from the Midland area about the use of 
portable sanding machines which have no dust extrac- 
tors attached. ‘“‘The machine,” he writes, “is taken 
to the job and large areas are sanded, and, as a conse- 
quence, the whole atmosphere is impregnated with 








fine dust, which is decidedly unhealthy. Your E.C. 
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have discussed this matter, and have resolved that our 
members should object to using these portable machines 
unless an effective dust extractor is attached. 





Industrial disputes, leading to stoppages of work 
during 1944 in this country numbered 2,185, compared 
with 1,785 in the previous year, involving about 830,000 
people, including 105,000 indirectly. The aggregate 
number of working days lost is estimated at about 
3,700,000, compared with about 1,800,000 in 1943. 
The coal-mining industry accounted for more than 
one half of all these stoppages and for two-thirds of the 
aggregate number of working days lost. 





Towards the end of last year, there was a slight rise 
in the numbers of persons on the registers of British 
employment exchanges, largely owing to the registra- 
tion of fire-watchers released from private employment. 
At October 16 last, the latest date for which official 
figures are available, the total number of persons regis- 
tered as unemployed in the United Kingdom (exclusive 
of about 18,400 who had been classified as unsuitable 
for ordinary employment) was approximately 93,300 
com with 86,500 at October 18, 1943, and 118,800 
at October 12, 1942. 





Speaking at Manchester recently to members of the 
Motor Agents’ Association, Mr. George W. Lucas, 
President of the organisation, said that wage agree- 
ments, after the war, would soon become scraps of paper 
tom up in a jungle fight which the recalcitrant few 
would like to see, unless the organisations responsible 
for setting up wage structures also assumed the responsi- 
bility of shaping the economic policies of trade and 
industry. In his opinion, it was impossible to divorce 
the wages and conditions of employment of employees 
from the economic and trading policy of industry and 
trade, and Governments could not hope to have an 
intelligent understanding of industry and trade except 
through trade associations whether they were organisa- 
tions of employers or of employees or of both. 





The new type of trade and industrial association 
must be, Mr. Lucas continued, an instrument for colla- 
boration with the Government in the execution of 
policies required in the national interest, but, if in the 
future we desired the minimum of State control, 
industry, as represented by trade associations, must be 
able to justify at the bar of public opinion, the manner 
in which it is conducting its own affairs. Trade asso- 
ciations must be willing to produce the fullest possible 
statistical information regarding costs and profits and 
thereby win the confidence of the public. 





At the annual meeting of the profit-sharing under- 
taking of Messrs. J. T. and J. Taylor, Limited, woollen 
manufacturers, Batley, a 12} per cent. cash dividend 
on shares*was announced with a 7} per cent. labour 
bonus, and a labour bonus of 15 per cent. to employees 
of 21 years and over who have been in the employment 
of the company for at least five years. The labour 
bonus is to be paid half in cash and half in shares. Since 
the profit-sharing scheme was introduced in 1892, 
employees have benefited to the extent of 1,650,000/. 





When the House of Commons considered in com- 
mittee the Wages Councils Bill, Mr. Summers, the 
Unionist Member for Northampton, moved an amend- 
ment to claim 19. This sought to reduce, from five 
years to three, the period during which employers would 
be under obligation to observe terms and conditions of 
employment not less favourable than those established 
during the war by voluntary agreement between the 
two sides of organised industry. He pointed out that 
the five-year period would not start until the expiry 
of the Employment and National Arbitration Order, 
which might remain in force after the end of the German 
war. The Bill might, therefore, have to govern con- 
ditions which were to prevail for the next eight years, 
and it seemed unwise to legislate in such matters for 
peace-time conditions which were difficult to foresee. 





Mr. Bevin, Minister of Labour and National Service, 
said that between now and the Report stage he could, 
he thought, meet the two points of view put forward. 
Order 1305—Conditions of Employment and National 
Arbitration Order, 1940— would continue for some time, 
and he did not know when it would end. They were 
anxious that there should be no sudden interruption 
of the arrangements that Order 1305 sought to cover, 
and he would seek to find the appropriate words to 
accomplish the purpose intended when the clause came 
into operation when Order 1305 ceased to have effect. 
It would continue until the end of the year 1950. 
Then Parliament should determine whether the clause 
should continue under the Expiring Laws (Continu- 
ance) Act. 


MECHANICAL ENGINEERING IN 
THE SHIPYARD.* 


By J. Foster Perres, M.I.Mech.E. 
(Concluded from page 100.) 


Tue ordinary plate rolls used in shipyards call for no 
special comment, but the small rolls used for rolling 
mast plates are of some technical interest by reason of 
the need to provide a removable end frame to enable the 
rolled plate to be withdrawn. Examples are shown in 
Figs. 14, 15 and 17, on page 110. 

While the old-established types of shipyard machines 
are still the main equipment of all yards, some special 
tools have been introduced during the present century 
under the combined stimulus of increasing labour costs, 
the use of larger and heavier plates, and demands for 
more rapid production. Some of these machines pro- 
vide direct links between the categories, previously 
indicated, of metal-working tools and handling appli- 
ances ; for example, the Lindholmen and the Endert- 
Curchin punching tables, in which the plate rests on a 
roller bed on which it is traversed by a hand mechanism 
beneath the punch. No holding-down gear is neces- 
sary, the weight of the plate being sufficient to keep it 
steady. The operator has the punch directly under his 
observation, and the control is delicate enough to 
enable a skilled man to work to the punch marks with 
accuracy and speed. 

Where plates are to be drilled instead of punched, the 
single radial drill (or, less often, two radial drills, mounted 
on a common bridge which spans the plate) is usually 


preferred to the multiple drilling machine. The latter 
was introduced wisihaliy for bridge work and apparently 


was first used in the construction of Charing Cross rail- 
way bridge.t Plate-edge planers originally employed 
a long feed screw to traverse the toolholder, as in the 
ordinary machine-shop planer, but latterly the alterna- 
tive of a rack drive has been adopted in many large 
machines. Some yards use guillotines for plate trim- 
ming, to avoid planing the edges, and still more recently 
there has been a great extension of the practice of flame 
cutting. It is possible that the flame-cutting of man- 
holes and lightening holes may entirely supersede punch- 
ing in special machines such as the press shown in 
Fig. 22, opposite, not to mention the still older 
method of cutting a hole by a succession of punchings 
with an ordinary rivet punch, leaving the jagged edge 
to be finished by hand chipping with hammer and 
chisel. Another method of plate cutting which obviates 
the need for subsequent planing is by the use of a 
rotary shear. A machine of this type is illustrated in 
Fig. 20. opposite. It can be employed to cut along 
a curved line, if of fairly large radius, and to give the 
plate a bevelled edge ; the latter being a requirement 
which is more often encountered in ship work than 
formerly, now that welding has become general. Like 
the punching table, the rotary shear is a one-man 
machine, the operator being seated on the travelling 
carriage and having a clear view of the upper of the 
pair of circular cutters. He can adjust the angle of 
cut without leaving his seat and, by using special 
cutters, can bevel the plate on both top and bottom 
edges. 

Angle or channel frames are usually bent to shape, 
hot, on the anglesmith’s floor, which consists of cast- 
iron slabs closely perforated with holes, square in some 
districts and round in others, into which dogs are driven 
to secure the steel sets. The lighter sections of frame 
bar may be bent to the sets with hand tools only, but a 
portable hydraulic frame-bender (Fig. 24, page 118), 
mounted on wheels and having a pin or sprag which 
can be dropped into a convenient hole to act as an 
abutment, is employed for heavy frames. These, how- 
ever, may be bent cold by a machine such as that illus- 
traded in Fig. 25, on the same page, which bends a pair 
of frames simultaneously. Except on the parallel 
middle body of a ship, the frames require to be bevelled 
to conform to the shape of the shell, and this also is 
done by hand in the case of small sections. The 
difficulty of bevelling probably contributed as much 
as anything else to the disappearance of the Z-bar, 
which is now seldom rolled. The larger angles and 
channels are often bevelled by being passed through a 
bevelling machine as they are drawn out of the heating 
furnace, the bevel being imparted by wheels canted to 
the required angle, which varies along the length of the 
frame, by means of a hand control. 

As a matter of possible interest, I endeavoured to 
ascertain, by inquiry among some of the older ship- 
building firms, what was the equipment of machine tools 
with which they embarked upon the construction of 
iron ships; but unfortunately without success, none 
of the firms.approached having preserved notes of their 





* The 17th Thomas Lowe Gray Lecture, delivered at 
a meeting of the Institution of Mechanical Engineers, 
held in London on Friday, January 26, 1945. Abridged. 
t+ “ Description of a Machine for Drilling instead of 
Punching Wrought Iron Plates,” by J. Cochrane. 





Proc.I.Mech.E., 1860, page 201. 


original plant. John Grantham, in his treatise on 
Iron Shipbuilding (1858), mentioned only the punching 
and shearing machine, plate-bending rolls, the radial 
drill, the angle-bar shearing machine, and the steam 
riveter ; the last-named, the Garforth riveter, he stated 
to be capable of closing six rivets a minute, using steam 
at 50 Ib. per square inch. He did not mention the size 
of the rivet, but at that date it was probably not larger 
than } in. in diameter. The American steam riveter 
previously shown (Fig. 2, page 90, ante) used steam 
at 60 lb. per square inch to close }-in. rivets, but the 
tate of working was not stated. Sir William White, in 
his presidential address to this Institution,* enumerated 
the types of machines then to be found in a well. 
equipped yard, though he did not indicate how many 
of each would be required for a given output. They 
included flanging, joggling, and shearing machines; 
punching and lightening machines; bending and 
straightening rolls ; planing and bevelling machines ; and 
radial drills. The flanging machines, it is interesting to 
note, would be capable of flanging cold, at one stroke, 
plates up to 33 ft. in length and 1} in. in thickness ; 
“* flanging,” he stated, being “‘ extensively practised, to 
form stiffeners or to make connections such as were 
usually formed in iron ships by riveting angles on 
plates ’—which is not now so general. The joggling 
machines would be capable of dealing with plates up 
to 1 in. in thickness, and with angles; the shearing 
machines, with 2-in. plates (as used in the protective 
decks of warships) and with angle bars and Z-bars ; 
and the punching machines would be required to cut 
lightening holes at one stroke, in 1-in. plates, and to 
punch rivet holes in 1}-in. plates. A few, he added, 
could punch holes in 2-in. plates. The rolls and planing 
machines would have to accommodate plates up to 
35 ft. in length and 1} in. in thickness ; and the bevel. 
ling machines, to bevel angle and Z-bars while hot. 
This may be taken as representing the plant required 
at the close of the Nineteenth Century to build any type 
of warship or merchant vessel then likely to be ordered, 
and it would cover the greater part of the needs of most 
shipyards to-day. A modern type of joggling and 
flanging press is shown in Fig. 16, on page 110. A com- 
bined beam-bending and angle-shearing machine is 
illustrated in Fig. 19, and recent types of plate-edge 
planer in Figs. 21 to 23, on the opposite page. 

Sir Harold Yarrow, though unable to give details of the 
ser initially installed by his father to build torpedo- 

at hulls at Poplar, provided the list (Table I, here- 


TABLE I.— Machines in Shipyard at Poplar, June, 1904. 





In Shipwrights’ Shop :— 
nd saw. 


1 Motor-driven cross-cut saw. 
In Anglesm:ths’ Shop :— 
Frame-bending furnaces. 
Small drilling machines. 
Small pneumatic hammer. 
Grindstone. 

Countersinking machine. 


et et CD 


tee gas engine for lineshafting. 
ie ng and angle-cropping machine, I5-in. gap, belt- 
ven. 
1 Fan for blast service to smiths’ forges. 
1 Universal shearing machine, belt-driven. with cast- steel 
frame. 
In Shipyard :— 


5-ton locomotive steam crane. 
4-ton locomotive steam crane. 


Drilling machines. 
Motor-driven countersinking drilling machines, 6 ft. 
Twist-drill grinder. 
Emery grinder. 
Portable forge with motor-driven fan. 
Motor-driven double-ended shearing and angle-cropping 
ress, 18-in. gap, to shear }-in. plates and 4-in. by 4-in. 
»y }-in. angles. 
Motor-driven double-ended shearing press, 16-in. gap,with 
2 jib cranes. 
Punching and shearing machines, 18-in. gap, for }-in. plates. 
converted to motor drive in 1903-4. 


radius 
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~ 


Punching and shearing machine, 18-in. gap, for }-in. plates, 
and angle-cropping , converted to motor drive in 1904 

Do., 20-in. gap, for 4-in. plates, and angle-cropping press, 
converted to motor drive in 1903. 

Motor-driven jogg machine, for j-in. plates. 

Hand-power plate-bending rolls, 10 ft 

40-ton electrically-driven derrick j 


eal aetil ali ol 


. long. 
ib crane (at riverside). 





with) of the machines which were in the yard at June, 
1904, when the tonnage capacity there was at its 


maximum. It will be noted that, while in the shipyard 
there were six combined punching and shearing 
machines, there were no si hing machines or 





double machines fitted with punches on both sides; a 
somewhat unusual circumstance, as the rate of shearing 
is from six to eight times that of punching, so that an 
increased provision of punching machines is commonly 
made. No plate-edge planer was necessary, as the 
output of the yard consisted entirely of light high-speed 
or shallow-draught vessels, with plating which did not 
exceed, and probably seldom reached, } in. in thickness. 

Many of the Poplar machines were taken to the 
Clyde when the firm moved to Scotstoun in 1908, and 
some new ones were added ; notably a high-speed saw, 
directly mounted on the motor —- and running at 
1,900 r.p.m., for cold-sawing frames, and a plate- 








. * Proc. I.Mech.E., 1899, page 153. 
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stretching machine, taking the place of the plate- 
straightening rolls employed to flatten plates of heavier 
scantlings. Another development was a more extensive 
use of compressed-air drilling machines. 

Compressed air has not been very widely employed 
for fixed shipyard tools; apart from small smiths’ 
hammers, which are handy for drawing down tapered 
liners or packing pieces, it has been used chiefly in 
connection with power-operated hand tools. The 
familiar “wind hammer” is now all but ubiquitous 
wherever chipping, caulking, and riveting are done ; 
and small compressed-air motors are often used to drive 
such tools as sidelight-cutting machines, though flame- 
cutting is now becoming more general for such purposes. 
Compressed air has many advantages in a shipyard, 
especially on board ships in process of fitting out, as 











PLate-EpGE PLANER WITH ELEcTRIC HoLpine-Down GEaR. 


it can be readily piped wherever it is needed and the 
accidental cutting of a compressed-air line (for instance, 
by some plate or casting, swinging from a crane hook) 
usually causes no more than inconvenience, whereas a 
similar accident to an electric cable may have more 
unpleasant consequences. The losses in transmission 
may be consderable, however—so much so that, in 
ordinary shipyard service, the cost of compressed air 
per cubic foot, delivered at the job, may approach that 
of town gas; and the benefit of improved ventilation 
due to the exhaust from compressed-air tools, which is 
very real in some situations, is offset in others by the 
intense local cooling effect. I have seen a man chilled 
literally into helplessness by an escape of compressed 
air into a confined space, so that he had to be massaged 
vigorously and then run up and down the shop for ten 
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minutes to restore his circulation, supported by two of 
his mates, while others plied him at intervals with cans 
of hot tea before he was taken away to the boiler-house 
to recuperate in a warm corner. That leakage, inci- 
dentally, was no accident, but the deliberate contrivance 
of a fool who chose this method of showing his disap- 
proval of non-unionists. 

The most noticeable mechanical feature of the fourth 
and latest stage in ship construction has been the intro- 
duction of various ingenious appliances for flame- 
cutting and welding ship plates and sections. The basic 
principle of most flame-cutting machines is that of the 
copying lathe, the cutting burners, mounted on a suit- 
able support, being constrained to follow a course 
which is determined by a template. The gas used, in 
conjunction- with oxygen, may be acetylene, propane, 
coal gas, or any other fuel gas; and the burners may 
be set to cut vertically, or inclined to produce a bevelled 
edge. Where a number of plates of identical shape are 
required, several may be cut simultaneously ; either in 
a stack, up to an aggregate thickness of about 2 in. 
in practice (though some machines are theoretically 
capable of a much heavier cut) or side by side, the 
several burners being mounted on a bar or bridge which 
traverses the bed on which the plates are laid (Fig. 26, 
page 118). Machines of this type are not new to 
industry, of course—locomotive builders have used 
them for years, for instance, to cut out the long side 
frames—but it is only comparatively recently that they 
have found extensive employment in shipbuilding. As 
may be supposed, American mass-production methods 
of ship construction rely greatly on such machines, and 
some very heavy types have been developed on the 
other side of the Atlantic. A few have found their way 
over here and have been constructed under licence by 
British makers ; but in general it has been found that 
British shipbuilders prefer the machines which were 
previously on the market here, or modifications of them 
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designed particularly to meet British shipyard require- 
ments. Indeed, it may be said that, in this field, the 
British manufacturer was already, and is still, well in 
the forefront. 

In addition to the fixed types of profiling machine, 
there are various designs of a semi-portable character 
which, propelling themselves along a channel or other 
suitable guide, can be used to trim and bevel the edges 
of plates already in place in the hull before they are 
joined by a portable welder (Figs. 32 and 33, opposite). 
A large flame cutter for trimming both edges. of a 
plate simultaneously is shown in Fig. 34, on the same 
page. There are also fully portable types, small 
enough to be man-handled, which can be set down where 
ever they may be required in order to cut manholes, 
crop rolled sections, or trim to shape any small plates 
that may be needed for special purposes. Quite 
recently, too, there has been developed an, ingenious 
little flame-cutting machine for trimming and bevelling 
plate edges, designed to work in a vertical position on a 
ship’s side, clinging to the plate by means of a powerful 
permanent magnet while travelling slowly down on the 
rollers which maintain it at the correct distance from 
the surface that is being cut.. It is necessary to use a 
permanent magnet, as a failure of the current to an 
electromagnet might cause the machine to fall, with 
obvious risk of damage or personal injury. Electro- 
magnets have been used for more than 50 years to hold 
portable drilling machines in place on horizontal steel 
surfaces. Another application of the flame-cutting 
process is in plate scarfing, as an alternative to the 
method of cutting a scarf by ordinary machining in a 
machine of the type shown in Fig. 18, on page 110. 
Modern designs of nozzle enable this tobe done with 
considerable accuracy ; for example, a }-in. plate can 
be “ split ” along the edge, at a slight angle to its flat 
surface, to produce a scarf up to 24 in. in width. 

The more general use of welding in ship construction 
has led to the introduction of a number of new machines 
as a result of the desirability of welding in the down- 
hand position wherever possible, coupled with the wish 
to prefabricate in large sections in order to reduce the 
amount of welding to be done in the final assembly. 
The development of welding manipulators of consider- 
able size was well advanced in the United States before 
the war and a number of these machines, mainly used 
to handle sections of bulkheads, etc., have been illus- 
trated from time to time in the transactions of technical 
societies. During the war, the practice has been 
greatly extended, and machines are now in use which 
will turn to any required angle portions of hulls weigh- 
ing many tons. Much may be done in this direction, 
however, by the judicious use of ordinary cranes, work- 
ing in concert ; a method which has the advantage that 
it does not require a large capital to be locked up in 
special machines, unsuitable for any other purpose. 
Of what is being done in British shipyards in this way, 
it is not practicable to say a great deal; but the few 
guarded references which have been made by speakers 
of authority are enough to show that the normal 
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sequence of operations, and the nature of the operations 
themselves, have undergone some fundamental changes 
during the past five years, more especially in connection 
with the building of the lighter craft. For instance, 
Sir Stanley Goodall, K.C.B., in his recent Andrew Laing 
Lecture to the North-East Coast Institution of Engi- 
neers and Shipbuilders, indicated that, in the case of 
destroyers, the time-honoured method of building a 
hull from the keel up is no longer the only practice. 

This brings me to the subject of handling equipment 
generally, as distinct from such special contrivances as 
welding manipulators. Shipyards in the United States, 
and in some Continental countries, have often appeared 
to be in advance of British yards in this respect-—a 
from the provision of heavy fitting-out cranes, with lift- 
ing capacities up to 200 tons or even more, in which 
there is not a great deal to choose between one country 
and another, building ships of comparable size. In 
matters of this kind, however; there are usually more 
factors to be considered than meet the eye; for 
example, such economic considerations as the taxation 
structure of the country concerned and the allowances 
made for depreciation, the standard of average skill of 
the labour employed, and the local weather conditions, 
as well as such obvious determining influences as the 
type of ship normally constructed in a particular yard 
and the amount of competition to be faced in the 
market for which it caters. Taking everything into 
consideration, I think it would be found, on impartial 
inquiry, that Britjgh, practice hitherto in the provision 
of means for mechanjgal handling has not been so ill- 
adapted to its circumstances as some would suggest ; 
and that, as these circumstances change (and they have 
changed rapidly during the past few years) there has 
been little undue time-lag in readjusting the practice. 
A greater handicap than inadequate cranage, in many 
cases, has been the cramped layouf:f,the yards, a 
legacy from their early days and a beginnings, 
which has hampered the flow of ma to and from 
the cranes. 

It will have been noticed that, in the illustration of 
Thames-side shipbuilding in 1863 (Fig. 6, on page 98, 
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ante), there was an almost complete absence of the kind 
of lifting tackle that is now commonplace in even the 
smallest yards. 
sheers, consisting merely of poles lashed together ad hoc 
and then dismantled until required elsewhere—these 
seem to have been all that were considered necessary : 

and, indeed, they served their purpose well enough in a 
period when a 3-ton lift was a rarity. Labour was 
plentiful and, as mentioned, well skilled in the applica- 
tion of elementary mechanics. I think it is correct to 
say that, in the famous Great Britain of 1843—still in 
existence at Port Stanley, Falkland Islands, though no 
longer afloat—there was no plate more than an inch in 
thickness, and none so thick except at the ends of the 
keel. Even in the Great Eastern, there was no single 
plate or part of great weight, by modern standards ; 
and the late Sir G. B. Hunter, in a paper before the 
Institution of Naval Architects, mentioned that, before 
1895, and with the exception. of the Great Eastern, 
there had been built only four British cargo steamers of 
more than 6,500 tons gross, the largest of these four 
being only 8,301 tons. When, in 1870, a 30-ton steam 
crane was installed at Chatham Dockyard for the pur- 
post of putting guns into warships, it was described as 
“the most powerful yet.” With the turn of the cen- 
tury, when there began to be considerable increases in 
the size of both warships and merchant ships, and 
Germany came to the front as a shipbuilding competitor, 
there were corresponding advances in crane capacity. 
Even so, the covered berth on which the first Mauretania 
was built was provided only with 3-ton and 5-ton 
cranes, though loads up to 40 tons could be handled by 
using them in combination. Latterly, there has been 
a tendency to increase the size of individual cranes 
serving building berths, but the development has been 
cautious ; heavy cranes represent a good deal of locked- 
up capital and it is still the case that by far the majority 
of lifts, in the case of riveted ships, can be handled by a 
10-ton crane. Any general and permanent extension 
of welding may be expected to induce a change of policy 
in this respect and the provision, on each berth, of the 
means to handle single lifts up to, perhaps, 40 tons. 
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Otherwise, such lifts are not likely to be encountered | to beat a 60-ton tower crane”; though a number of 
except in fitting out, for which purpose, in the opinion | British yards, as previously mentioned, have considered 
of one experienced shipyard manager, “ there is nothing ' it worth while to install cranes of three times that 
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capacity—of course, with a light-load hook in addition. 
The steam locomotive crane, running on standard- 
gauge track and serving also, on occasion, as a shunting 
engine, has had a long vogue and is still in general use ; 
but it has a competitor in the crawler-track crane, which 
has been used also in a somewhat tentative fashion as a 
berth crane by running it into the interior of a hull in 
frame. For ordinary light transport about the yard, 
small self-propelled road trucks have become deservedly 
popular. Motor transport, indeed, has wrought its own 
minor revolution in shipyard practice by inducing on 
a wide scale the construction of properly surfaced roads 
up to and between the building berths. 

Types of berth crane are almost as numerous as ship- 
yards, ranging from the simple guyed-derrick type to 
wide-span double cantilever cranes, travelling between 
two parallel berths and serving both. The travelling 
tower crane, once regarded as typically Continental, 
appears to have established itself here also. American 
yards have long. displayed a liking for the overhead 
cableway ; sometimes in the form of a number of cables 
parallel to the line of keel blocks and sometimes of the 
radial type, in which one end of a single cableway is 
attached to a post at the head of the berth while the 
other end is secured to a carriage travelling on a gantry 
forming an arc of a circle, with the post as centre, 
spanning the lower end of the berth and a considerable 
area on both sides of it. Apart from initial cheapness 
however, it is a little difficult to see what advantage such 
an appliance has over an adequate equipment of cranes. 
In this country, perhaps the best-known shipyard 
cableway was that—or rather, those, for there were 
eventually two of them—at Palmer’s yard at Jarrow, 
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which formed the subject of a paper read before this 
Institution* in 1907 at Aberdeen, where the cableways 
were constructed. 

I have indicated the main directions in which the 
work of the mechanical engineer has been manifested 
in shipyards, but he has made also many minor con- 
tributions which, in the aggregate, have exerted a con- 
siderable influence ; for example, the rig for boring 
out shaft brackets (Figs. 27 to 31, on page 119) to 
take the supporting i an operation of some 
delicacy and importance, for it is at this point that 
what the engineer would regard as the approximate 
accuracy of the shipwright comes into direct associa- 
tion with the more scrupulous accuracy incumbent 
upon the designer of rotating machinery. There are 
the numerous small power tools which now facilitate 
the labours of carpenters, joiners, plumbers, and others 
engaged in fitting out a ship—the small hand-drills, 
saws, screwdrivers, shears, etc.; the portable hoists 
which can be clipped on to a convenient beam ; the 
mechanical devices for holding a ship on the ways 
when she is ready to be launched and releasing her 
at the due moment, and the hydraulic rams which 
overcome any reluctance to respond to that release ; 
the deck-planing machine which is steered, like a motor 
lawn-mower, by one man strolling leisurely behind it, 
thus relieving the ters of an exhausting task which 
formerly they had to perform, like Kipling’s gardener, 
upon their knees. Not all of these mechanical aids 
were devised specifically for shipyard use, but the ship- 
builder has learned to appreciate them and, perhaps, 
to regard suggested innovations in general with a 
more open mind in consequence. 

In an industry in which local custom and individual 
predilection play so important a part as they do in 
shipbuilding, it would be idle to predict the eventual 
attainment of any common standard of practice 
throughout the country; to venture to assert, for 
example, that welding will supersede riveting, to 
declare categorically that one type of power tool is 
better than another, that this or that method of work- 
ing is obsolescent or worse. A, great deal of the 
strength of the industry lies in the fact that it has at its 
disposal so many ways of meeting the constructional 
problems that arise, and such a variety of experience 
in their application ; though it does not always follow 
that a particular method is for the obvious 
reason that it does the work 


recently Director of 

described as the “‘ tailor-made ”’ ship. that market, 
the British shipbuilder enjoys a high reputation, though 
he is not without competitors ; competitors, more- 
over, who are very much alive to the advantage of 
employing every possible mechanical aid and who, in 
some instances, are less handicapped in doing so by 
artificial restrictions. In. all the shipowning com- 
munities, a condition of financial stringency is bound 
to persist for a long while to come, and the flow of 
orders will depend, therefore, other things being equal, 
on the smallness of the margin between the cost of the 
special ship and that of the standardised article. 

One of the best-known and most successful, in his 
day, of the North-East Coast iron shipbuilders—John 
Price, of ee three reasons for encouraging 
the use of power tools in shipyards ; namely, accuracy 
in execution, facility in production or repetition, and 
cheapening of cost. ‘‘In competition with foreign 
countries in constructive works,’ he declared, “‘ the 
machine tool is the English manufacturer’s main 
resource, and may be taken as embodying his experi- 
ence and as marking his progress. So soon as the 
English machine-tool maker ceases to be fully employed 
on new tools for home use, so soon may the English 
manufacturer retire from the front rank as to the three 
main essentials which lie at the foundation of his busi- 
ness; and which in turn are the foundations of 
scientific progress.’ There is no more finality in 
shipbuilding than in any other of the constructive arts. 
If there is any force still in John Price’s dictum, there- 
fore, the probability is that more machinery will be re- 
quired rather than less ; so that the mechanical engineer, 
who has served the shipbuilder well in the past, should 
not lack opportunities to do so in the future. 


* “Cableways used on Shipbuilding Berths,” by 
J. M. Henderson. Proc. I.Mech.E., 1907, page 629; 
and ENGINEERING, vol. 84, page 378 (1907). 
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MOTOR VEHICLES. 


562,974. .Power Take-off Device. M. O. Harper, 
Limited, of Guildford, and G. M. Harper, of Guildford. 
(2 Figs.) January 12, 1943.—The invention is a power 
take-off device applied to a driving shaft, which permits 
power to be taken off as required for driving a machine 
that is normally disconnected from the driving shaft, 
the latter then ceasing to operate the normal driven 
member. At a suitable point in the transmission from 
the engine of the vehicle to the differential, preferably 
beneath the dynamo itself, there is introduced a power 
take-off unit constructed in accordance with the inven- 
tion. The unit comprises a short shaft part, which is 
operatively connected at one end la to the output shaft 
of tle gearbox of the vehicle and has its other end 
splined, this end having a spigot extension which is 
mounted in anti-friction bearings in an axial recess 
formed in the adjacent end of a second shaft part 2 
that is operatively connected at its other end to the 
remainder of the driving or cardan shaft. The second 
shaft part 2 is mounted in ball bearings within a hollow 
substantially cylindrical support member 5, which is 
secured by its rear end to a fixed member of the vehicle 
chassis and extends at its forward end to beyond the 
splined portion of the first shaft part. Surrounding the 
forward end of the support member is an anti-friction 
bearing 6 serving to mount a grooved pulley rim 7, which 
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is secured to an annulus 8 having a central boss housing 
a ball bearing 9 in which runs the first shaft part. This 
boss has its rear face formed with a set of dog-clutch 
teeth 10 located close to the splined portion of the first 
shaft part, upon which portion there is mounted so that it 
can slide but not rotate, a circumferentially grooved collar 
11 having a complementary set of dog-clutch teeth adapted 
to engage the first set. The collar 11 also Carries on its 
rear face a second set of dog-clutch teeth 13 adapted to 


pulley 7 to the first shaft part, the second part 2 then 
being isolated from the latter. When the vehicle is to 
be driven, the transmission to the differential is restored 
by sliding the collar 11 to its rear end position, in which 
the respective dog-clutch teeth engage to connect the 
first and second shaft parts, the pulley 7 then being 
isolated from the driving shaft. (Accepted July 94 
1944.) : 


MISCELLANEOUS. 


562,151. Baling Press. John Gibson and Son, Limited 
of Leith, G. T. Gibson, of Leith, and W. W. Ramsay, of 
Edinburgh. (6 Figs.) December 18, 1942.—This inven- 
tion is a baling-press, particularly for crushing and com- 
pressing metal cans and boxes, but applicable also to the 
baling of other articles or materials. * It is a hydraulic. 
ally-operated horizontal baling press in which the whole 
press structure comprising press and hydraulic ram jg 
supported by a frame and in which the press chamber has 
converging sides and the compression plunger has spring- 
controlled wings or flaps which press against the sides 
of the press chamber. A power unit 8 is mounted 
on a braced frame 7. The power unit drives a fiuid 
pressure pump which draws oil from a reservoir and 
pumps it through a valve to one or other of the two pipes 
connected to opposite ends of a horizontal ram cylinder 14 
mounted on the frame 7. A ram or piston in the cylinder 
is connected to one end of a piston rod, the other end of 
which is connected to the compressing plunger. A 
horizontally mounted press chamber 16 is in alignment 
with the ram cylinder 14. The press chamber is in the 
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form of an elongated metal box having external reinforc- 
ing ribs 17. The press chamber is open at the top and 
is also open at the end adjacent the ram cylinder 14. 
The top of the press chamber 16 is closed by a reinforced 
hinged lid 18 which is hinged on hinge pins mounted in 
bearing brackets. A swinging clamping device 21 is 
provided at the outer end of the press chamber for 
clamping the lid 18 in its closed position. In order to 
retain the lid in its open position, and for partially balanc- 
ing the weight of the lid during opening, spring controlling 
mechanism is provided comprising a lever 23 pivoted 
between brackets, the front end of the lever 23 en- 
gaging beneath a cross-bar 25 on the lid 18. A heel 26 
on the lever 23 has an arcuate slot in which engages a 
pin on the forked end 28 of a rod 29 passing through a 
spring box 30. The rod 29 is pivoted at 31 to a fixed 
bracket and the arrangement is such that, when the 
mechanism is in the position shown in full lines the spring 
in the spring box 30 tends to pull the heel 26 downwards, 
thereby tending to lift the lever 23 and lid 18. When the 
lid 18 is manually opened, the heel 26 moves downwards 
and the pin on the forked end 28 of the rod 29 travels in 
the slot holding the lid 18 in the open position. A head 
is fixed to the piston rod. A vertical trunnion rod passes 
through the head and supports a pair of triangular plates 
35 to the front of which is fixed a vertical pressure 
plate 36. Secured to the pressure plate 36 are top and 
bott plates 37 and 38 connected together by side 





engage a complementary set of teeth formed on ‘the 
forward annular end face of the second shaft part 2,and 
the sets of teeth and the collar itself are all accom- 
modated within the hollow support member 5. The 
axial leigth of the collar 11 with its teeth is slightly 
less than the distance between the sets of teeth on the 
boss and second shaft part 2, respectively, so that in 
an intermediate position of the collar 11, such as is illus- 
trated, there is no engagement between any of the sets 
of teeth. A fork 15 is engaged in the circumferential 
groove of the collar 11 and mounted on the inner end of 
a rod 16, which is capable of sliding ina bore formed in 
the support 5 parallel with the axis of the latter, the 
member being counter-bored from its forward end to 
provide clearanee around the collar 11. The outer end 
of the red 16 is connected by a member 19 to an operating 
lever whereby it may be displaced to cause the collar 11 
to move to one or other of its end positions in which the 
one or other of its sets of teeth is engaged with the 
complementary set. A multiple V-belt transmission is 
arranged to connect the grooved pulley 7 to the armature 
shaft of the dynamo, and when the latter is to be operated 


the collar 11 is slid to its forward end position in which | 


the respective dog-clutch teeth engage to connect the 





plates 39. Vertical pins also connect the top and 
bottom plates 37 and 38 and rotatable on the pins are 
sleeves 41 from which project wings or flaps 42. Also 
rotatable on the pins are sleeves 43 t6 which are fixed 
double-armed levers 44 connected together at their rear 
ends by tension springs 45. The flaps 42 are secured to 
the forward arms of the lever 44. Normally the springs 
45 cause the flaps 42 to open outwards until they make 
contact with the sides of the pressure chamber 16. When 
the ram reaches the outer end of its power stroke, the 
flaps 42 make contact with convergent side pressure faces 
at the outer end of the pressure chamber. The scrap 
metal to be crushed is filled into the pressure chamber 16 
and the lid 18 is closed and secured. The compressing 
plunger is moved to the outer end of the pressure chamber. 
During the travel, the flaps 42 are held in contact with 
the sides of the pressure chamber by the action of the 
springs 45. The scrap metal is thus gradually crushed 
and compressed in the pressure chamber until the com- 
pressing plunger nears the end of its out stroke, when the 
flaps 42 are moved inwards by the inclined pressure faces 
until the flaps 42 abut against the end face. The scrap 
metal is thus compressed into a rectangular block. 
(Accepted June 20, 1944.) 
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SHASTA DAM POWER 
PLANT. 


TuE main purpose of the Shasta Dam, which has 
been built on the Sacramento River in northern 
California, is to regulate the supply of water to the 
Great Central Valley, which covers about one-third 
of the area of the State and contains about two-thirds 
of its agricultural lands. In the early days of its 
development, which followed the California gold 
rush, much of the Great Central Valley was utilised 
for wheat cultivation and cattle ranches, but at the 
present time the more fertile lands have been turned 
over to orchards and vineyards, and much of the 
cattle land is utilised for growing cotton and alfalfa. 
These developments have been accompanied by a 
large amount of unregulated irrigation and well 


THE 





formed behind the dam has a gross storage capacity 
of 4,500,000 acre-ft., and the upstream drainage 
area covers 6,665 sq. miles. The sale of electric 
power will form an important item in the revenue 
of the whole Great Central Valley scheme. As an 
example, a transmission line, 98 miles long, has 
been constructed to supply the Pacific Gas and 
Electric Company at Oroville, in northern Cali- 
fornia. A maximum load of 150,000 kW is to 
be transmitted. Apart from this aspect of the 
matter, however, considerable power supply is a 
necessary feature of the project itself, as the irri- 
gation scheme involves extensive pumping arrange- 
ments for the proper distribution of the water. 
This applies particularly to the southern part of 
the Valley. The largest pumping station is at 
San Joaquin in the neighbourhood of Antioch, 
which lies on the inland side of San Francisco Bay. 





concrete structure in the world. The Boulder Dam 
exceeds it in height, rising to 727 ft., but the volume 
of the Boulder Dam, which is 3,250,335 cubic yards, 
is far exceeded by that of the Shasta Dam, which is 
6,500,000 cubic yards. The corresponding figure 
for the Grand Coulee Dam is 10,500,000 cubic 
yards. The main block-concrete part of the Shasta 
Dam is 2,860 ft. long, the total crest length of 
3,500 ft. being made up by a rock-fill section at 
the east end and a small embankment at the west 
end. The centre portion of the main structure is 
occupied by a spillway 375 ft. wide, with a maximum 
discharge capacity of 187,000 cusecs. The penstocks 
feeding the power station are on the west side of 
the spillway. They can be seen in Fig. 1, on this 
page, which shows the downstream face of the dam 
on May 19, 1944. The photograph from which 
Fig. 1 has been prepared was taken after the publi- 





sinking, and have resulted in serious water shortage 
in some areas. About 400,000 acres of fruit-growing 
lands are seriously short of water and 40,000 acres 
have gone out of cultivation. The amelioration of 
this state of affairs is not, however, the sole purpose 
of the Shasta Dam. Gold-mining operations on 
rivers tributary to the Sacramento River partially 
blocked the channels, so that serious flooding 
occurred ; there was a disastrous flood as long ago 
as 1861. The Shasta Dam permits the regulation 
of the Sacramento River, so that excessive dis- 
charges, instead of resulting in floods, may be 
stored to cover dry periods. The Great Central 
Valley project, of which the Shasta Dam forms 
a part, includes an extensive system of irrigation 
canals to serve the agricultural areas, and much 
dredging to improve navigation on the rivers. A 
detailed account of the whole project has already 
appeared in ENGINEERING, on page 261 of our 156th 
volume (1943). 

Although the Shasta Dam has not been built pri- 
marily for the purpose of water-power development, 
it is natural that advantage should be taken of the 
possibilities created. The lake, which has been 
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DownstTREAM Face or SHasta Dam. 


A 200-mile transmission line connects the power 
station with Antioch. Apart from serving the 
pumping station the Antioch transformer station 
will be used to supply municipal and industrial 
plants in the area. An incidental, but important, 
part of the whole Great Central Valley Scheme is 
concerned with the prevention of the invasion of 
fertile lands in the Sacramento River delta by salt 
water from San Francisco Bay at times of low 
river flow, and power supply is necessary in connec- 
tion with the works involved. A map showing the 
situation of this area in reference to the dam will 
be found in the article above referred to. 

A series of four articles* dealing with the main 
features and construction of the Shasta Dam has 
also appeared in these columns, but it will,be a 
convenience if a description of the power plant is 
prefaced by a brief account of the dam itself. It is 
a gravity-type concrete structure with a curved 
axis and a total crest length of 3,500 ft. The 
maximum height is 602 ft. With the exception 
only of the Grand Coulee Dam, it is the largest 








* ENGINEERING, Vol. 157, pages 1, 41, Stand 141 (1944). 


cation of our previous series of articles, which™did 
not include any illustration showing such an ad- 
vanced stage of the work. The position of the 
power station in relation to the dam and the loca- 
tion of the penstocks are shown in the plan, Fig. 2, 
on page 122, but it should be mentioned that 
although only four penstocks are shown on the 
plan, five are employed, as shown in Fig. 1. The 
maximum height of the surface of the lake formed 
behind the dam is at El. 1065, the crest level being 
at El. 1037, and the level of the upstream ends of 
the penstocks at El. 815. The entrances to the 
penstocks are protected by trash-racks on the up- 
stream face of the dam and are fitted with emer- 
gency closure gates. These are operated by hy- 
draulic hoists connected to a gantry crane which 
travels on rails on the crest of the dam. 

The reservoir formed by the backing-up of the 
Sacramento River and its tributaries, the Pit and 
McCloud Rivers, is 35 miles long and has a capacity 
of 4,500,000 acre-ft. The upper 500,000 acre-ft. are 
used for flood control. A series of outlet conduits is 
provided in the spillway section at El. 942, El. 842 
and El. 742. The arrangement is shown in Fig. 2. 
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The conduits are controlled by valves operated by 
oil pressure and the irrigation discharge is regulated 
by means of them. Asa result of this arrangement, 
the head at the entrarices to the penstocks will vary 
by 237 ft. "The actual figures for the net effective 
head at the power-station turbines range from 
238 ft. to 475 ft. The minimum head of 238 ft. will 
occur only'at infrequent intervals and will persist 
only over short periods. For 75 per cerit. of the 
time, the head will lie between 366 ft. and 475 ft., 
and the average will be about 408 ft. 

The power house is situated a short distance down- 
stream from the dam and on the west bank of the 
Sacramento River. As shown in Fig, 2, the river 
makes a turn through an angle of about 45 deg. 
immediately below the dam and the longitudinal 
axis of the power station lies approximately parallel 
with the river. The result of this arrangement is that 
the penstocks vary in length from 800 ft. to 950 ft. 
They are welded steel tubes 15 ft. in diameter at the 
intake end and 12 ft. 8 in. at the downstream end, 
and are constructed of plates ranging in thickness 
from jin. to2}in. They are built in sections which, 
in general, are 20 ft. long, although some of those 
near the downstream ends are 28 ft. long. These Fig. 3. Fasricattne Pant ror Penstock SEcTIons. 
bulky and heavy sections, which in some cases weigh 
as much as 70 tons, were beyond the capacity of rail 
transport and were accordingly constructed on site, 
a fabricating plant being built at Coram, a mile 
downstream from the dam. This is the place at 
which the storage bunkers and concrete-mixing 
plant used in the construction of the dam were 
situated. Its position in relation to the main works 
is shown in Fig. 28, on page 142 of our issue of 
February 25, 1944. The completed sections were 
transported from the fabricating plant to the site 
on a trailer drawn by a Caterpillar tractor. 

The fabricating plant at Coram is illustrated in 
Fig. 3, on this page. It was built by the Western 
Pipe and Steel Company, of California, who held 
the 1,587,000 dollar contract for the construction 
of the penstocks. The main building shown in 
Fig. 3 is the welding shop, seen from the exit end, 
and the smaller structure on the right is the an- 
nealing furnace. The steel plates for the con- 
struction of the penstocks were delivered by rail 
at Coram ready rolled to a semi-circular section of 
the required radius. These curved plates were 10 ft. 
long, so that each 20 ft. length of penstock, in its 
complete form, was made up of four plates, with 
one circumferential welded joint and two longi- 
tudinal joints. To build up a 20-ft. section, two 
10-ft. plates were first tack welded together to 
form a circular section. They were assembed on a Fic. 4. TRAVELLING CARRIAGE FoR Penstock SEcTIONS In WELDING SHop. 
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Fie. 5. WELDING OPERATIONS ON PENSTOCK SECTIONS. 





Fie. 8. HyprauLic Test oF PENSTOCK SECTION. 
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travelling carriage, which is shown in Fig. 4, on 
page 122, and the cylinder being formed was held 
to the correct shape by means of an internal spider, 
shown in Fig. 5, on page 123. At the outer ends the 
twelve 14-in.-diameter spokes of the spider were 
screwed into nuts spot-welded to the interior surface 
of the plate and at the inner ends passed through 
holes in a central ring. Nuts on the inner ends of 
the spokes enabled the tension in each to be varied 
and the pipe section to be adjusted until it was truly 
circular. The permitted tolerance was % in. 

The travelling carriage, shown in Fig. 4, per- 
mitted the assembled 10 ft. section to be traversed 
longitudinally under a welding head and; after the 
adjustment and tack welding, the longitudinal seam 
was completed. An automatic welder was em- 
ployed and the head was mounted so that it had 
a vertical travel of 16 ft., permitting it to be used 
either inside or outside the pipe. For the thinner 
plates single-pass welding was used, but for the 
thicker sections, up to 2} in., two passes were 
necessary. The first run fused the metal to half 
the plate thickness, and the second made from the 
opposite side, penetrated deeply into the first and 
effected a homogeneous bond without a demarcation 
line. In all cases, the first seam weld was made on 
the opposite side of the plate from the tack welds, 
so that when the first seam was completed the tack 
welds could be removed, permitting a second unin- 
terrupted seam to be made. 

When the longitudinal seams of two 10-ft. lengths 
of penstock had been completed, the two lengths 
were assembled end to end on the travelling car- 
riage and were tack welded together, the seam then 
being completed in the same way as for the longi- 
tudinal welds. As before, the pipe was moved, 
the welding head remaining station ry and the pipe 
revolving below it. It will be clear from Fig. 4 
without detailed description, that the travelling car- 
riage provided either for traverse or rotation of the 
pipe. This illustration shows the travelling rails on 
which the carriage moved and the motor-driven 
chain-reduction gear driving the rollers on which the 
pipe rested. The speed of traverse or rotation aver- 
aged 10 in. per minute at the weld. A view showing 
the welding head working inside the pipe, on a cir- 
cumferential seam, is reproduced in Fig. 6, on page 
123. Alternating current, supplied from a bank of 
three 40-kW transformers, was used for welding. The 
voltage was held constant at 40 volts and the current 
varied to suit the thickness of weld being dealt 
with. The copper-coated welding electrodes, } in. 
or ~ in. in diameter, were supplied in 150-lb. coils 
and fed forward mechanically from a rotating drum, 
so that frequent stoppages for the insertion of a new 
electrode were avoided. The continuous electrode 
entering the welding head can be seen in Fig. 6. 
This illustration also shows the powdered flux with 
which the weld was protected. After setting. the 
welding head at the end of a seam, and adjusting it 
for are length, a heap of flux was poured over the 
electrode and along the seam. Such of the flux as was 
not fused was later reclaimed by a vacuum nozzle. 

Initial tests on the various plate thicknesses, in 
order to determine the best arc length, were made 
before the welding of the penstocks was put in hand. 
Test sections were also welded at the end of longi- 
tudinal seams to enable the ductility and unifor- 
mity of the welds to be examined. These test sec- 
tions also served as a check on the stress-relieving 
procedure. In addition to the machine welding, a 
considerable amount of hand welding was necessary 
in awkward positions-in which the welding head 
could not be used, and test-sections were also 
made in connection with this manual welding. All 
welds were subjected to radiographic examination. 
The X-ray prints were 4} in. by 17 in. and showed 
an effective length of about 16 in. of weld. In all, 
about 21,000 prints were made, this number includ- 
ing re-exposures in cases in which weld defects had 

been chipped out and the parts re-welded. The 
possible imperfections in the welds were porosity, 
slag inclusions, shrinkage cracks and lack of fusion. 
The first two of these types of defect were subject to 
a tolerance limit and all weld prints were compared 
with standard prints to determine if they were 

ble. No'tolerance, however, was permitted 
for cracks or lack of fusion and all parts showing 
such defects had to be chipped out. All welds had 





to be passed by inspectors of the United States 
Bureau of Reclamation. The X-ray apparatus, of 
which a view is given in Fig. 7, on page 123, was 
placed outside the pipe section, the film being 
carried in a-frame against the inside of the seam. 
When examining circumferential seam, as in Fig. 7, 
the -penstock section was rotated 16 in. between 
photographs. For the thickest plate, a voltage of 
250,000 was used on the X-ray tube, smaller voltages 
serving for thinner plates. 

After completion of the welding, the penstock 
sections Were annealed to remove stress concen- 
trations. The work was carried out in a furnace 
situated near the exit end of the welding shop. It 
can be seen in Fig. 3, on 122, as already men- 
tioned. The internal dimensions of the oven enabled 
it to accommodate the largest section, which was 
15 ft. in diameter and 23 ft. long. When the furnace 
had been loaded it was dradually heated up to a 
temperature of 1,100 deg. F. and was held at that 
temperature for one hour for each inch of plate 
thickness and then slowly cooled to atmospheric 
temperature. The furnace was lined with insulating 
brick and was heated by 24 burners, 12 on each side. 
Liquid butane supplied under pressure was used as 
fuel, passing through a vaporiser before reaching 
the burners. Five iron-constantan thermocouples 
were installed in different positions in the oven 
and were connected to a graphic recorder register- 
ing the temperature conditions throughout the 
heating-up, holding and colling stages. To prevent 
deformation of the sections when heated, they were 
mounted on cast-iron cradles with circular seats 
formed to the correct radius for the section being 
treated, and, in addition, were provided with internal 
heat-resisting steel supports. 

After annealing, the penstock sections were tested 
under internal hydraulic pressure. The volume of 
the sections was very large and in order to reduce 
the amount of water required for each test, a water- 
tight steel mandrel was constructed over which the 
sections could be passed. Its diameter was such 
that an annular space 3 in. wide was left between 
the mandrel and the penstock section. Fig. 8, on 

123, shows the end of a section in position on 
the mandrel. The projecting studs visible in this 
illustration form part of the mandrel and are used 
for securing the sealing ring seen to the left. A 
power-driven wrench was used for running-up and 
tightening the nuts on the studs. The watertight 
joint is made by means of self-sealing rubber rings 
and no excessive tension is necessary on the studs. 
At its rear end, the mandrel has a projecting flange 
against which the end of the penstock section bears, 
and the joint is made watertight by means of a 
channel-section rubber ring fitted just inside the 
inner surface of the penstock. A spring-steel ring, 
of channel section, is located in the channel of the 
rubber ring and presses it against the inner surface 
of the penstock. The steel and rubber rings are 
connected together by round-headed bolts embedded 
in the rubber, and with nuts inside the steel channel. 

At the front end of the mandrel, there is a similar 
composite steel and rubber ring in contact with the 
inside of the penstock section and, in addition, a 
solid rubber ring embracing the end of the mandrel. 
The arrangement is illustrated in Fig. 9, on page 
123. The rubber of the composite ring is shown 
drawn outward to expose part of the steel ring 
and the solid rubber ring is also shown drawn 
away from the mandrel. Actually, this ring is 
constructed slightly smaller in diameter than the 
mandret so that it clamps itself in place. When 
setting-up for a test all these rings were arranged so 
that they stood a little proud of the steel, with the 
result that when the sealing ring was drawn into 
position they were slightly pushed along horizontally 
and brought to firm seats against the end plates. 
The pressure used in the tests varied between 
182 lb. and 570 Ib. per square inch, the actual 
pressure in any particular case depending on the 
diameter of the penstock section and the thickness 
of the plate. In addition to the main penstock 
sections, there were a number of elbows and sections 
of smaller diameter, which were required for auxili- 
ary connections at the power-station end of the 

ks. These where tested by welding a num- 
ber temporarily together to form a continuous unit 





which was closed by welded-on hemispherical ends. 





The procedure followed in the tests was to apply 
pressure three times in succession, the pipe section 
being held under pressure on each occasion for half 
an hour. 

As already mentioned, the penstock sections were 
transported from the welding plant, to a position 
near the site, on road trailers, drawn by a Cate rpillar 
tractor. They were then lifted into position in the 
dam by the cable transporter plant which was used 
for the whole of the construction of the main dam. 
A full description of this transporter system was 
given in the previous series of articles. Briefly, it 
consisted of a main central tower from which cables 
radiated to tail towers that could be moved on 
circular tracks. With this arrangement, concrete 
buckets or other loads carried by the cable carriages 
could be delivered to any part of the site. A view 
showing one of the penstock sections being lifted 
into position by the cableway is reproduced in Fig. 
12, on page 130, the penstocks partly assembled on 
the prepared seatings preparatory to being built 
into the dam being shown in Fig. 11, on the same 

. When in position, the sections were welded 
together to form the continuous penstocks by 
methods generally similar to those employed at the 
welding plant. For obvious reasons, however, it 
was not possible to utilise the automatic welding 
machine, for which the sections had to be rotated, 
and all welding was carried out by hand. To shield 
the welding work from the weather, tents, as illus. 
trated in Fig. 11, were placed in position over the 
joints. 

For the X-ray examination of the completed 
welds, a special portable apparatus was constructed, 
which could travel inside the penstocks. It is 
shown in Fig. 10, on page 123. The winch seen 
in the foreground was used to retain, and move, 
the apparatus on the gradient between the dam 
and the power house. The considerable down. 
ward slope of the penstocks is clearly shown in 
Fig. 1 and in Fig. 13, on page 130, which illustrates 
the concrete towers on which the penstocks are 
carried to span the space between the dam and 
power station. In addition to the special apparatus 
which travelled inside the penstocks, further pro- 
vision was made to facilitate the X-ray examination 
of site welds by the construction of a portable dark 
room which could be set up on any convenient part 
of the site and could be moved to new positions as 
welding proceeded towards the dam. The radio- 
graphic examination of the welds was carried out 
by Industrial X-Ray Laboratories, Inc., of Seattle, 
Wash. 

(To be continued.) 





CHADWICK PUBLIC LEcTURES.—Included in the spring 
programme of the 33rd annual series of Chadwick Public 
Lectures is one on “ Atmospheric Pollution,” to be 
delivered at 2.30 p.m., on Tuesday, March 13, at the 
London School of Hygiene and Tropical Medicine, Keppel- 
street, Gower-street, London. W.C.1, by Dr. Albert 
Parker, F.R.1.C., M.I.Chem.E.. Director of Fuel Research 
Department of Scientific and Industrial Research. The 
Bossom Gift Lecture will, this year, be delivered at 2.30 
p.m., on -Tuesday, April 10, at the Royal Sanitary 
Institute, 90, Buckingham Palace Road, London, S.W.1. 
by Mr. A. Trystan Edwards, M.A., F.R.1.B.A., M.T.P.1. 
His subject will be “‘ Sunlight and Sanitation in Relation 
to the Planning of Buildings.’? Admission to the lectures 
is free, without ticket, and further particulars regarding 
the lecture programme may be obtained from the secre- 
tary, Chadwick Trust, 204, Abbey House, London, S.W.1. 





METRE-GAUGE LOCOMOTIVES FoR INDIA.—A descrip- 
tion is given in The Railway Gazette of two 2-8-2 type 
tender locomotives, which have been designed and built 
by Messrs. W. G. Bagnall, Limited, for operation on the 
metre-gauge system of the Bombay, Baroda and Centra! 
India Railway. These engines have two cylinders of 
19 in. bore with a piston stroke of 24 in. The piston 
valves are 9 in. in diameter and have a maximum trave! 
of 4j in. The boiler pressure is 180 Ib. per square inch 
and the diameter of the coupled wheels is 4 ft. The 
rated tractive effort, at 85 per cent. boiler pressure, ix 
27,616 lb. The total evaporative heating surface of the 
boiler is 1387-7 sq.ft. and the superheater surface i+ 
298-3 sq. ft. The grate area is 32-33 sq. ft. The total 
weight of the engine is 60 tons 10 cwt. and that of the 
tender is 40 tons 9 cwt. The maximum axle load is 
11 tons 7 ewt. and the adhesive factor is 3-66. A wide 
firebox fitted with arch tubes, a combustion chamber. 
and a rocking grate enables Indian coal to be burned 
successfully on these locomotives. 
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NOTES FROM SOUTH AMERICA. 


BecavsE of the devastation to industry in many of 
the European countries which formerly competed in 
the Latin-American markets, the latter will be almost 
entirely dependent upon the United Kingdom and the 
United States for supplies of imported manufactures 
for some three years or more after the-war. Duri 
that period, Latin America will doubtless be able 
eager to absorb all supplies of engineering, transport 
and other capital goods which are available, having 
ample ability to pay for such imports by reason of the 
enormous balances of dollars and sterling which they 
have built up during war time. The United States 
authorities are making special studies of the poten- 
tialities of trade with Latin America after the war, 
and prospects in this direction are regarded as very 
favourable. As an instance, it has been decided to 
reorganise the Division of American Republics of the 
United States State Department, as well as the 
Embassies in the various Latin-American countries, 
with a view mainly to provide a better information 
service. An indication of the dearth of imported 
goods in Latin America is afforded by official estimates 
published in the United States regarding the probable 
value of merchandise to be acquired in that country 
by the Latin-American republics during the first ten 

rs after the war. This estimate places the total 
value of such purchases, in round , at 5,776 
million (U.S.) dols., comprised mainly as follows: 
transport material, 1,647 million dols.; industrial 
machinery, 1,146 million dols.; electrical equipment 
and communications, 998-5 million dols.; agricultural 
machinery, 603 million dols. ; constructional material, 
484 million dols.; consumer goods, 311 million dols. ; 
and machinery for the mining and oil industries, 
269 million dols. Brazil’s purchases over the period 
mentioned are placed at 2,026 million dols., or 36 per 
cent. of the total, Mexico taking 986 million dols., and 
Argentina 645 million dols. 

Recent reports issued in Argentina with regard to 
transport show the ever-increasing deficiency in equip- 
ment which must be made up after the war. Statistics 
relating to the privately-owned railways in that republic 
showed a definite improvement in the 1943-44 working 
year, compared with 1940-41 ; although gross receipts 
had risen steadily, total expenses had also increased, 
but, nevertheless, the deficit had fallen over the three 
years from 73,617,000 pesos to 39,993,000 pesos. Apart 
from the question of concessions in exchange remit- 
tances, etc., the future of the railways in tina 
would seem to depend largely on the possibilities of 
renewals on a large scale after the war. The out- 
standingly high operating expenses for 1943 are in 
part a reflection of increased activity, but mainly 
they are due to fuel and its attendant complications, 
the artificially high price of fuel oil, and the high cost 
in relation to calorific value of substitute fuels. To 
this must be added the expenses of igning and 
converting locomotives from their normal pattern to 
one suitable for burning the substitute fuels. 

A recent municipal report on transport in the city 
of Buenos Aires shows that the total of passengers 
carried during the first nine months of 1944 increased 
by 5-3 per cent. over the corresponding figure for 
1943; but this was achieved only because electric 
services (trams and underground railways) showed an 
increasing activity which offset the decline in the 





principal towns of Chile with other South and Central 
American capitals and extending as far as New York. 
The Chilean State Railways have applied to the Govern- 
ment for authorisation to augment their rates as from 
January 1, 1945, in order to cover increased costs and 
to finance the running of several private lines, carrying 
little traffic, which have been taken over during 1944. 
A report will be published shortly on the results of the 
trials made in the steelworks of the Kaiser Company in 
the United States with Chilean coal, 7,000 tons of 
which was sent to the United States for the purpose. 

In Colombia, the Bogota Electric ye Company 
are as the possible exploitation of natural gas 
deposits with a view to supplying the capital with gas 
for domestic fuel, the cost of augmenting the supply 
of electrical power being prohibitive. The Instituto 
de Fomento Industrial (Institute for Industrial Deve- 
lopment) has signed a contract with the Colombian 
Government to set up a plant, to cost four million 
pesos, to produce soda ash and other derivatives of 
sodium chloride at the Zipaquird salt mines, near 
Bogoté. The Institute proposes also to support a 

roject to work a 45,000,000-ton iron-ore deposit in 
Reateater Department, at an estimated initial cost of 
ten million pesos (say 1,400,000/. sterling). Since its 
inception in 1940, this active Institute has already 
been instrumental in setting up or assisting twenty 
industrial enterprises of many different types. Peru, 
with a population of more than 7,000,000, presents a 

ood market for electronic products. The need éxists 
for various types of devices. These include new radio 
telegraph equipment, directional equipment for com- 
sneoclal aiul military aviation, additional broadcasting 
stations, sound films for educational purposes, sound 
motion-picture projectors in many towns in the interior 
and along the coast, X-ray equipment to combat the 
high tuberculosis incidence in certain sections, and 
radio receivers. The demand for industrial equip- 
ment of this kind is unlikely to be extensive, because 
of the undeveloped state of Peru’s industries. 

The British Chamber of Commerce in Sao Paulo 
(Brazil’s chief industrial region) have announced that, 
at the invitation of the Rio de Janeiro Commercial 
Association, three of the Chamber’s representatives 
have been appointed to sit on a mixed committee for 
the purpose of fostering commercial relations between 
Brazil and Great Britain. At a recent Congress of 
Industry, held in Sao Paulo, and representing the 
principal Brazilian commercial and industrial interests, 
many resolutions were adopted aimed at the develop- 
ment of the country’s manufactuirng industries. It 
was recommended that the Government should 
encourage the entry of foreign capital for this purpose, 
but that preference should be shown for foreign capital 
when combined with technical knowledge and experi- 
ence. The total value of Brazil’s industrial produc- 
tion for 1943 is placed at the equivalent of 1,565 million 
U.S. dollars, or 56 per cent. above the 1938 figure. 

With reference to the recent Brazilian decree creating 
the Committee of the Electrical Material Industry, 
which was empowered to take steps to set up a large- 
scale electrical material industry in Brazil, the following 
are the chief points of a report concerning the formation 
of such an industry, made recently by the vice-president 
of the Federal Council of Water and Electric Energy. 
Brazil needs to develop hydro-electric energy, he said, 
in order to foster industry and help rural populations. 
The utilisation of Brazilian waterfalls is handicapped 


omnibus services. Last January, 860 omnibuses were | by the lack of a national industry for manufacturing 
in service out of a stock of 1,519, but by June the 


number had declined to 440 and in September to only 


344. Recently, the fuel shortage in Argentina suddenly | 


became much worse. In December, for -the eighth 
consecutive month, the United Kingdom was absent 
from the list of suppliers to Argentina of rough goods, 
such as petroleum and coal, the latter being obtained 
chiefly from Louren;o Marques and Durban, the United 
States and Chile. Because of the inability to obtain 


petroleum imports, linseed oil—a very valuable pro- ; 


duct—is being used as a substitute for fuel oil, and the 
export of linseed has been prohibited in order to obtain 
sufficient fuel for industry and transport. This summer, 


to allow any petrol for tourists’ motor cars ; further- 
more, shops are obliged to close early in order to save 
electricity. The President of the Argentine State 
Oilfields has stated that, in 1938, Argentina imported 
5,000,000 tons of fuel, including 2,000,000 tons of 
petroleum ; in 1944, fuel imports amounted to only 
1,000,000 tons, including 400,000 tons of petroleum, 
and the situation in 1945 was impossible to forecast. 
The use of electric power, he stated, would have to be 
reduced by 15 per cent. in order to make consumption 
balance production. 

Because of the urgent need to find additional revenue 
to balance the Budget, Chilean import duties are being 
drastically raised in 1945. The position is still obscure, 
awaiting the issue of the relative clarifying decree. 
At the International Conference of Civil Aviation in 
Chicago, Chile announced the intention to establish, 
after the war, six international air lines, connecting the 


electrical material. The development of national 


‘sources of electric energy, without the existence of 





such an industry, would subordinate electric power 
production to the policy of the countries producing 
the equipment. The chief obstacle to the creation of 
the desired industry is technical, and has been over- 
come to a great extent by the collaboration of the 
Westinghouse Electric International Company. The 
report states that the newly-formed committee will 
require a large capital. The programme of production 
includes hydraulic and steam turbines, alternating- 
current and direct-current generators, transformers, 


meters, relays, porcelain and plastic products, insu- 
for the first time, the Argentine Government are unable ' 


lating materials, and sundry materials and machines 
for domestic use. Turbine manufacture will be limited 
to machines of average dimensions, adequate perhaps 
for 70 per cent. of the country’s needs; no attempt 
would & made to enter the market for smaller units 
than 1,000 h.p., which existing industry can supply. 

The acute shortage of fuel and transport continues 
in Brazil, and coal production for the first half of 
1944 was 854,000 tons, compared with the output for 
the whole of 1943 of 2,034,400 tons. The first electrified 
stretch of the Sorocabana Railway was recently opened, 
and the Saéo Paulo State Government now contemplate 
the electrification of a much longer stretch of line. The 
Brazilian Treasury has been authorised to guarantee 
promissory notes which are to be issued by the Central 
of Brazil Railway up to a total value of rather more 
than 6,000,000 U.S. dols. for the purchase of 15 electric 
locomotives and other equipment required for con- 
tinuing the electrification of the railway. 





IMPROVEMENTS IN THE USE OF 
FUELS.* 


By H. C. Armstrzone, O.B.E., M-Inst.C.E. 
(Concluded from page 106.) 


THE use of town gas has increased very greatly, but 
prices have soared sky high. Town gas has so much 
to recommend it that its economic side has been some- 
what neglected, and as the cost at the meter is of 
less importance than the cost of the “ usable heat,” the 
utmost efficiency must be obtained. Full insulation is 
already provided in a number of gas-fired furnaces 
and should be applied to every furnace. The greatest 
improvement of recent times, readily applicable to 
clean-gas , is the metallic recuperator. The 
greatest single loss is the heat in the hot gases leaving 
the furnace, etc. If some part of this can be re- 
covered and returned to the furnace so much the 
better.: The chief faults of the tile recuperator are the 
leaks that sooner or later occur. The metallic recupera- 
tor has not this fault, and the “ needle” patent intro- 
duced into this country some years has now had 
several opportunities of proving itself. No clean-gas 

should be used without some form of heat 
recovery. The quicker combustion caused by the 
preheat provides better heating and gives less chance of 
gases leaving the heating chamber before combustion 
is complete. A smaller combustion space is also 
required, which may be an advan 

Industrial research organisations have been forced 
to devote some attention to the fuel problems of their 
own particular operations. This pooling of results 
should be followed up by technical advice to those 
whose plant could be improved. The beehive brick 
kilns, for instance, vary greatly from the oldest type 
with open fires to those in which all products of com- 
bustion and radiation directly to the kiln. The 
fact that brick man urers have been forced to 
build anti-glare protective shields should be taken, 
not as a warning to avoid the action of enemy planes 
but that something is amiss on the heat-exchange side. 
Instrumentation should be carried out with caution. 
The more an operation can be controlled automatically 
the less the dependence upon the human element, but 
to use instruments and their records without under- 
standing is bound to be disappointing. Pyrometry 
still requires an element that will be stable at the 
higher ranges. Gas pressure control should be given 
greater consideration. No burner can be set to satisfy 
& varying pressure, while constant pressure at the mains 
does not necessarily mean constant pressure at every 
unit in a factory. The writer has found that many a 
furnace will give the same results with less gas if 
supplied at a slightly lower pressure. 

The operation of gas producers is fairly understood 
to-day, but here again controls will improve. There 
is still room for a valve which can be shut off com- 
pletely at any moment. All those with tar troubles 
will appreciate the value of such a development. The 
overall design of a complete factory layout is con- 
sidered by a number of executives. The production 
manager, the engineer, and the traffic superintendent 
all criticise. No such layout will ever be completely 
satisfactory unless the fuel side is also considered. 
Points to be watched are the siting of bunkers for 
boilers or furnaces; the handling of solid fuel; the 
steam and compressed air, or hydraulic supply lines ; 
the position of feed-water tanks, or wells, and return 
condensate arrangements. Proper consideration of 
these at the outset from the fuel efficiency point of 
view can reduce costs to an appreciable extent. 
Bunkers may be so badly sited that coal has to be used 
from the latest tipped supply so that small coal or 
dust collects at the bottom of the heap or two qualities 
of coal cannot be mixed. If a good and poor coal are 
used the fireman is forced to use that on top of the 
heap and thus may be faced with the problem of 
keeping his pressure with the poor quality only instead 
of with a reasonable mixture. 

If mechanical stokers are fitted they should not be 
fed by hand, but from an overhead bunker. Hand 
feeding of mechanical stokers is throwing away one of 
the advantages of their operation. This does not apply 
to the small vertical boiler which is underfired—an 
excellent method for this type of boiler. It is by no 
means unusual to find that a fireman has to add cold 
water to his feed as the pumps will not lift the hot water. 
Proper guidance in designing the distribution system 
should be given. The measurement of gas flow at 
individual furnaces is frequently required. is can 
be greatly simplified if standard flanges are provided 
in a straight run of pipe; socket jointing is impossible 
for the purpose. Similarly, if a high-pressure system 
is to be used the pressure pump must give a steady 
flow; a pulsating flow cannot be measured in any 
straightforward manner. 





* Paper entitled ‘‘ Improvements in the Use of Fuel 
in Everyday Practice,” read before the Institute of Fuel 
at Sheffield on Thursday, November 2, 1944. Abridged. 
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THE BUCHI SYSTEM OF 
PRESSURE CHARGING. 


On January 12, at Newcastle-upon-Tyne, Mr. H. O. 
Walker read a paper entitled ‘“‘ Notes on the Biichi 
System” before a meeting of the North-East Coast 
Institution of Engineers and Shipbuilders. A brief 
summary of the paper follows. 

The output of a Diesel engine is proportional to the 
rate at which fuel can be efficiently consumed, and 
hence, to the consumption of air. In the ordinary 
engine, scavenging is imperfect, and the cylinder walls 
are left in a heated condition after exhaust. With 
blower scavenging, for a period covered by 130 deg. to 
140 deg. of crank movement, the whole cylinder can 
be filled with clean air of relatively low temperature and 
high density. In the Biichi system of pressure charg- 
ing, the air in the engine cylinders is raised only a few 
pounds per square inch above atmospheric pressure, so 
that the term “‘ supercharging is scarcely applicable.” 
A centrifugal blower is used to pre-compress the charg- 
ing air, and this is driven by a turbine which utilises 
the residual energy in the exhaust gases. With super- 
charging, as normally employed, no attempt is made to 
obtain perfect scavenging, but the amount of pre-com- 
pression is considerable, and high maximum pressures are 
obtained in the cylinders. These high pressures are not 
permissible in some engines ; the Biichi system attains 
the main objective of supercharging, which is to increase 
engine output, but it does not lead to the development 
of high cylinder pressures. 

The blower is directly coupled to the turbine, and 
the arrangement is self-regulating, because any increase 
in load causes the exhaust gas temperature to rise, and 
this has the effect of causing the turbine to run faster, 
which, in turn, causes the blower to deliver more air 
to the engine. Tests have shown that there is no 
increase in the rate of heat flow to the water jacket 
even when a pressure-charged engine is developing 50 
per cent. more than its normal rated output. This is 
because the cylinders are cooled to some extent during 
the scavenge period, when air is blown through them 
and out from the exhaust valves. Some tests carried 
out by Mr. W. A. Tookey on a Ruston and Hornsby 
engine in the electricity generating station at Ashford, 
Kent, showed that before being converted to the Biichi 
system, ihe engine developed 850 brake horse-power, 
but afterwards it developed 1,200 brake horse-power, 
corresponding to a b.m.e.p. of 102 Ib. per square inch at 
250 r.p.m. The limit of power was due to the fact that the 
maximum capacity of the fuel pump had been reached. 

When a pressure-ch oil engine is designed 
it is usual to allow for a 50 per cent. increase of power 
above the normal rating. To allow for the scavenge 
period of 130 deg. to 140 deg., the valve timing must 
be arranged to differ from what is usual, and it is 
desirable that exhaust cams should be steeper on 
pressure-charged engines than on normal engines, so 
that the gases can pass to exhaust as quickly and 
easily as possible. Open-type combustion chambers 
are found to be the most successful with pressure 
charging, since scavenging can take place easily. The 
only addition required to the cooling equipment is a 
water supply to the pressure charger. The latter 
is mounted on a bracket at the end of the engine 
and occupies waste space above the flywheel. To 
avoid interaction between cylinders during scaveng- 
ing, multi-cylinder engines must be fitted with two or 
more manifolds. In connecting these to the pressure 
charger, expansion joints must be used. A cna sine, 
single-flow type of blower is employed, the impeller 
having backward curving blades. The diffusers are 
bladed to correspond with the impeller, and have 
aerofoil section blades. The gas turbine employed is 
of the single-stage single-flow type, working on the 
impulse-reaction system. ly after years of research 
by the Brown Boveri Company was the requisite effici- 
ency obtained. The blades combine both the impulse 
and the reaction form, the roots being of impulse 
section and the tips of reaction section. The fixed 
nozzles are fitted in the casing; the nozzles themselves 
are tapered, and provision is made to prevent inter- 
action between the manifolds by employing long blades 
to confine the gases from each manifold to its own 
set of nozzles. 

The author referred briefly to some notable installa- 
tions in which the Biichi system was used and mention 
was made of the motor vessels Maron and Hylton, 
which were among the first to employ pressure charging. 
Corrosion of the diaphragm between the turbine casing 
and the blower proved troublesome in the Hylton, arid 
modern units have renewable zinc plugs fitted in all 
water jackets. The author foresaw that brake mean 
effective pressures for pressure-charged engines would 
exceed the figure of 120 lb. per square inch, which is 
commonly attained at the present time, and would 
reach 180 lb. per square inch or even 200 lb. per square 
inch. The limiting factor was the temperature which 
the turbine could withstand, and further progress was 
dependent upon the ability of the metallurgist to pro- 
vide materials with improved resistance to creep. 





HOBBING MACHINE FOR TURBINE GEARS. 
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HOBBING MACHINE FOR TURBINE 
GEARS. 


THE single-head gear-hobbing machine illustrated 
on this paze has been constructed recently for use 
in a North-East Coast shipyard for cutting the 
teeth of both wheels and pinions for the reduction 
gear of marine turbines. The machine was manu- 
factured by Messrs. Muir Machine Tools, Limited, 
Manchester, a company associated with Messrs. David 
Brown and Sons (Huddersfield), Limited, Hudders- 
field. The maximum capacity when hobbing gear 
wheels with either straight spur or helical teeth is 
150 in. in diameter and 72 in. face width, and having 
a tooth angle of 30 deg. The minimum diameter that 
can be dealt with is 36 in. The large difference between 
the minimum and maximum diameters is met, without 
excessive overhang of the hobbing head saddle, by 
making both the bed and the column wider than 
normal and recessing the column in way of the 
table so that it can be traversed well forward when a 
small wheel or a pinion is being cut. The table has 
a central hole 24 in. in diameter which facilitates the 
mounting of pinions with integral shafts and also 
enables gear wheels to be cut when mounted on their 
shafts. This latter procedure is generally desirable 
to achieve the necessary precision and is, indeed, 
imperative when cutting the built-up wheels often 
employed in marine main propulsion drives. 

The table is of the “ creep” type and is mounted 
in a cradle totally enclosing the master worm wheel, 
the creep ring and the driving worm. The master 
wheel, which is an internally-geared ring of large 
diameter, is driven by the creep ring; this consists 
of a worm wheel and a spur wheel cut on the ring. 
The main worm is mounted on bearings which can be 
moved in towards the centre of the wheel, this move- 
ment providing means for regulating backlash. The 
worm wheels run in an oil bath and the internal gearing 
is lubricated under pressure from pumps. The table 
gears were generated on a master machine situated 
in a room having temperature control to eliminate 
inaccuracies due to variations in temperature. The 
main worm was also manufactured with great precision, 
a typical instance of this accuracy being afforded by the 
representative figures of 0-0002 in. for the accumulated 
error and 0-00015 in. for the periodic error. The 





lead screw which traverses the hob saddle was cut on 
a master machine kept for this particular purpose only 
and maintained in first class condition. The machine 
generally is particularly massive, in order to obtain 
the highest degree of rigidity and includes all modern 
features, one of which is an arrangement whereby, 
once the change wheels are set for a specific feed, three 
changes can be obtained from the gearbox without 
altering the set-up. Another is the provision of quick 
power traversing motion, in both directions, to the 
column and the hob saddle, as well as to the swivelling 
motion of the hob-head. The prime number gear adds or 
subtracts,up to five, from the number of teeth for which 
the dividing gears are set by the change gears; this 
mechanism has been patented. The maximum pitch of 
tooth that can be cut is2 in. Although a plain spur gear 
is seen on the table in the illustration it will be under- 
stood that helical gears to either hand can be cut. 
The operation shown in the illustration is the cutting 
of a gear for calibration in the final verification of the 
relative motions before dispatch of the machine. 
This test was made in the manufacturer’s shops. All 
the tests, which were carried out by an independent 
authority, are stated to have been of the utmost strin- 
gency. The main motor of the machine develops 
15 horse-power at 1,460 r.p.m. 





THE SPEKE GOVERNMENT Factrory.—In a _ recent 
statement on his firm’s acquisition, by lease, of the 
Ministry of Aircraft Production No. 1 Factory at Speke. 
near Liverpool, Sir George Beharrell, chairman of the 
Dunlop Rubber Company, Limited, announced that the 
development was a preparation for the rehabilitation of 
many products which have been compulsorily abandoned 
or severely restricted by emergency regulations. A 
considerable demand for rubber products, particularly 
those of the heavy industrial type, could be expected 
during the post-war years, and the requirements of the 
export trade, both directly and in conjunction with the 
manufacture of vehicles of all types, would have to 
be met. These considerations, Sir George added, had 
led the Board of the Dunlop Rubber Company to 
acquire this modern factory, admirably suited to the 
latest production practice, rather than to submit to all 
the difficulties of extending existing factories while in 
full operation. 
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THE ROCKET-FIRING 
* MOSQUITO”? AIRCRAFT. 


WueEn, at the end of 1939, the de Havilland engineers 
commenced the design of the ‘‘ Mosquito” aircraft, 
the intention was to develop a small fast bomber 
in which armament was sacrificed for speed. It was 
borne in mind that the same design might eventually 
prove useful for a long-range fighter though, until 
then, no official interest had been shown in this applica- 
tion. The performance of the prototype machine and 
of its successors showed that the “ Mosquito ”’ could 
be adapted for other purposes than that of carrying 
four 250-Ib. bombs. The Mark 4 machine carried four 
500-Ib. bombs ; and to this load four cannon and four 
machine guns were added later. An account of the 
development of Mosquito aircraft up to May, 1944, 
Was given in ENGINEERING, vol. 157, page 367 (1944), 
and therefore it is not necessary to describe all the 
different types at this stage. In our previous article 
the Mosquito was stated to have been the fastest 
machine in service in the world for about three years, 
but no suggestion was made that its successful adapta- 
tion to the changing needs of the Royal Air Force 
Was approaching completion. Actially it was already 
intended to produce another version of this successful 
machine, and information has now been supplied by 
Messrs. The de Havilland Aircraft Company, Limited, 


LAUNCHING RaILs 











wiTH ROocKETs IN PosITIon. 


concerning this latest version of the Mosquito. It 
is a fighter machine, equipped to carry eight rockets, 
four under each wing, in addition to four 20-mm. 
cannon and four 0-303-in. machine guns. Several of 
the new rocket-firing Mosquitos are shown in line in 
Fig. 1 and the launching rails under the wing of the 
nearest machine can be seen in this illustration. Fig. 2 
shows the launching rails under one wing in more detail 
and the rockets can be seen in position. 

The first public mention of the rocket-firing Mosquito 
was made in connection with the intensification of 
Coastal Command action against enemy shipping, 
which has been particularly active off Southern Norway 
since early in December. It now appears that the 
Royal Air Force had been using this variant of the 
Mosquito for some time previously. Against land 
targets it has generally been possible to use rocket- 
firing single-engine fighters, and notable work was 
done by rocket Typhoons operating by day against 
tanks and troop concentrations during the second 
Battle of France. Attacks against enemy shipping, 
however, usually necessitated a longer operating 
range than could be obtained with the normal type of 
fighter. Two-engine machines have a wider range of 
action than single-engine fighters and are less likely 
to be incapacitated by engine failure. Furthermore, 
they can carry a navigator and more elaborate 
navigational equipment. For these reasons, rocket 








rails were fitted to several multi-engine types of air- 
craft, but the Mosquito proved to be outstandingly 
successful as a rocket-firing machine because of its 
high speed and manceuvrability. It was able to 
venture into hotly defended harbours and fjords .to 
seek out large vessels that were safe from any other 
form of attack, and it could molest the enemy’s main 
shipping in home waters. 

The speed of a rocket relative to the machine from 
which it is launched is much lower than that of a 
cannon shell, and consequently the rocket rails must be 
held steady during the launching operation to ensure 
accuracy of aim. The Mosquito, which only attacks 
when diving, is claimed to provide the necessary 
degree of steadiness, and the pilot has an excellent 
view of his target. Each of the eight rockets has 
a 60-lb. head and is therefore ten times as heavy as 
the 6-pounder shell fired by the 57-mm. gun carried 
by other types of Mosquito. The rocket load, including 
the launching gear, is relatively light, and conse- 
quently fuel tanks of sufficient capacity can be carried 
to provide a wide operating range. The absence of gun 
weight and the om from recoil are advantages 
in favour of the rocket projectile, though the high 
muzzle velocity of the 6-pounder shell contributes to 
greater accuracy of fire. When a Mosquito is attacking 
with rocket projectiles, use is made at the same time of 
cannons and machine guns to sweep the decks of the 
enemy vessel and thus cause confusion. If fighter- 
bombers are included in the attacking force, a few 
500-lb. bombs and some 6-pounder shells may be used to 
increase the effect. The Mosquitos are able to beat off 
attacks by enemy fighters, and in one of the operations 
off Norway in the week ending January 13, 1945, they 
were used primarily as fighter escort to rocket-projectile 
Beauforts. On this occasion, they used their 6-pounder 
guns as well as their cannon and machine guns 
to break up a formation of German fighters. 
Pilots reported that the Mosquito could turn more 
sharply than even the Me. 109 small single-engine 
fighters, some of which were encountered on this raid. 
The Mosquito has been invaluable in providing the 
element of surprise in long-range operations, and it 
has proved its usefulness against the Japanese in the 
Pacific theatre of war. We have been informed by 
Messrs. The de Havilland Aircraft Company, Limited, 
that Mosquito machines, built at their factories in 
Australia, have been in action against the Japanese 
since August, 1944. 





LovuD-SPEAKING TELEPHONES AT LEICESTER STATION.— 
—Two-way telephonic communication between the book- 
ing-office staff and the ticket collectors has been provided 
at Leicester Central Station on the London and North 
Eastern Railway, with the object of ensuring that tickets 
are not issued for trains which the passenger has not time 
to catch, and that trains about to start can be detained 
for a few moments to enable the last ticket-holding pas- 
senger to reach the platform. The need for this facility 
has been felt at all busy intermediate stations, and at 
Leicester it is met by an installation of ‘‘ Loudaphone ” 
equipment supplied by Messrs. Clifford and Snell, Limited, 
Sutton, Surrey. Loud speakers are employed to avoid 
the necessity for the booking clerk and the ticket collector 





to cease their work while receiving or sending messages. 
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InstrruTION OF MECHANICAL ENGINEERS. 


Members—Capt. (E.) Charles Ralph Ormsby B 
R.N.; Engr. Rear-Adml. Sydney Rupert Dight, 
C.B.E., R.N.; Henry James Dolman, Bristol ; 
Ewing, London, E.C.2; Frederick Meinerts Hahn, 
M.A. (Cantab.), Stockport; Henry Walter Howes, 
M.Sc. Tech. (Sheff.), Edinburgh ; John Russell Lang, 
Glasgow ; John Dudley North, Wolverhampton. 


Associate Member to Member.—Capt. (E.) Walter 
Francis Baily, R.N.; William Whitelaw Thomson 
Boyd, Port of i Trinidad ; Charles Frederick 
Briggs, Huddersfield ; Roland Hunter Briggs, M.B.E., 

on, Surrey; Colonel Gerald Colli 
R.E.M.E.; Leonard Smith Dawson, 
Robert Dell, London; Geo Alexander Hannah, 
Whitwick, Leics.; Reginald Stone Ashley Larmuth, 
M.A. (Cantab), Cambridge; William Arthur Pitts, 
Johannesburg, S. Africa; Harry Thomas Wright, 
London. 

Associate Member.—Frederick George Abbott, Johan- 
nesburg, S. Africa; Col. Albert Kenneth Ames, B.Sc. 
(Eng.) (Lond.), R.E.M.E.; Sydney Thomas Blood, 
Kingston-on- es, Surrey; Duncan Carmichael, 
Glasgow; John Mowbray Catton, London, S8.W.1; 
David Chalmers, Newport, Mon. ; Harry Gidley Clarke, 
Johannesburg, S. Africa; Thomas Victor Colley, 
Wolverhampton; Pierre Henri Courouleau, London, 
N.W.3; Maurice Leonard Curtis, London, W.1; 
Henry Norman D’Aeth, Durban, Natal ; Harry Danks, 
Birmingham; Roy Drake, B.Sc. (Eng.) (Lond.), 
London,.E.C.1; John Walter East, Stoke-on-Trent ; 
Lieut.-Col. John Holloway Fox, B.A.Sc. (Toronto), 
R.C.E.M.E.; Joseph Leo Frain, W. Hartlepool ; 
William Edward Gardner, London, S.W.1; Frank 
Mervyn Gibbons, ; Robert Gilkison, Edg- 
ware, Middx. ; Kenneth Graeme Hann, B.A. (Cantab.), 
Cardiff; John Allan Henley, M.Sc. (Eng.) (Lond.), 
Malvern, Worcs. ; Sydney Heywood, Liverpool ; Eric 
Burton Hiorns, Coventry; George Housden Hunns, 
Wembley; Percival Haydn James, Neath, Glam. ; 
John Martin Kirkby, M.A. (Cantab.), Alverstoke, 
Hants ; Samuel Eady Laxton, London, W.C.2; Albert 
Lenton, Leeds; Lieut. James Lowther, R.E.M.E.; 
Arthur James Lund, Bombay; Campling William 
ener Boma ar Fife ; James Mills, St. Helens ; 

enry Tagney Morgan, Bareilly Dist., U.P., 
India; Archibald Park Newall, po ll Glasgow ; 
Joseph Edward Owston, Sheffield; William David 
Porter, Cardiff; Sqdn.-Leader Robert James Rack- 
ham, B.A. (Cantab.), R.A.F.V.R.; Alexander Russell, 
Leeds; Thomas Charles Felix Stott, Harpenden, 
Herts; Stanley Clifford Swann, Manchester; George 
William Robert Taylor, Bexleyheath, Kent; Harold 
Taylor, Littleborough, Lancs ; Herbert Taylor, Stock- 
port; Frank Dennis Thomas, B.Eng. (L’pool), Liver- 
pool; Felix Louis Vergara, Godalming, Surrey ; Jack 
Webb, Weybridge. 


Associate to Associate Member—John Blakiston, 
aa ax; Lieut.-Commdr. (E.) Harry Halcomb Hughes, 
R.N.V.R. 
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THE PRICE OF ALUMINIUM.—The Treasury are con- 
sidering plans for the removal of the price “ peg” of 
1102. a ton for aluminium in order that large supplies 
of the metal, now held in stock, may be utilised for the 
manufacture of articles and utensils other than for war 
purposes. 





THE LaTE Mr. C. K. Everrrr.—Mr. Charles Kingston 
Everitt, whose death, we regret to record occurred 
at his home, Padley Farm, Grindleford, Derbyshire, on 
February 6, had been chairman of Edgar Allen and Com- 
pany, Limited, Imperial Steel Works, Sheffield, since 
1930. Mr. Everitt, who was 78 years of age, joined the 
staff of the firm as a youth in 1881, and worked his way 
up to the position of manager of the steel department. 
He was elected a director of the company in 1908, and, 
in December, 1929, succeeded Mr. Robert Woodward as 
chairman on the latter’s retirement at the age of .86. 
Mr. Everitt was a pioneer of several metallurgical pro- 
cesses. As a young man he carried out much practical 
work in connection with the Tropenas converter plant 
installed at Imperial Steel Works and subsequently 
played an important part in the introduction of the 
Héroult electric-are furnace for steel melting. It was, 
moreover, largely owing to his initiative that high- 
frequency induction melting equipment was installed 
in the works of his firm in 1927. The furnace, which 
was described on page 758 of our 124th volume (1927), 
was stated to be the first of its kind to be used commerci- 
ally for the manufacture of high-quality tool steel. Mr. 


Everitt, who was elected a member of the Iron and 
Steel Institute in 1904, served as the first President of 
the Sheffield and District Engineering and Steel Trades 


Ur8e> | have been issued by the British Standards Institution. 


Tue following specifications of engineering interest 
Copies are obtainable from the Publications Depart- 


8.W.1, at the price quoted at the end of each para- 
graph. 

Field Drain Pipes—A new specification, B.S. No. 
1196-1944, covering clayware pipes used for land drain- 
age, has just been issued. The pipes, which are known 
vario throughout the country as “land drain 
tiles,” ‘‘ agricultural drain pipes,” or “field drain 
pipes,” are used not only for the drainage of building 
sites but also for agricultural drainage generally. In 
view of the increasing use of mechanical equipment for 
laying the pipes, the standardisation of dimensions was 
considered to be icularly desirable, while the use 
of tractors and other mechanised farm equipment has 
augmented the load to which the pipes, are subjected. 
The new specification covers pipes having internal dia- 


meters ranging from 2} in. to 12 in. and a length of 12 in. 
A crushing test for the pipes is specified. [Price 2s., 
postage included. ] 

Grading of S: Joinery.—Another new specifica- 


tion, B.S. No. 1186-1944, deals with the grading of 
softwood joinery. It has been prepared to meet the 
need for properly defined sr te of quality and 
condition in the timber components of building joinery. 
These are minimum standards applicable to small and 
large-scale production for the general requirements of 
domestic housing, schools, and similar structures, but 
they are calculated to limit or exclude all defects likely 
to lead to the development of faults or failures in 
service. Although the specification is chiefly con- 
cerned with softwood joinery, there are parts in which 
provision must be made for hardwoods, and a table 
of suitable hardwoods is included, in an appendix, for 
use where - In endeavouring to limit the 
combination of those defects which are permissible, the 
principle has been the exclusion of such combina- 
tions as are likely to affect the performance and life 
of the complete unit, but it is emphasised that this 
requires considerable experience of timber as well as of 
joinery. The specification is divided into three parts 
covering different types of building joinery. In all 
cases, species of timber which has been found suit- 
able for the component parts of each type are specified 
and a description given of the minimum qualities and 
maximum issible defects. Part 1 covers external 
window frames and sashes and external door frames, 
and Part 2, internal door frames and linings, staircases, 
borrowed lights and other internal fitments. Part 3 
covers internal and external doors of framed and 
panelled construction. [Price 2s., postage included.] 

Wood Blocks for Floors.—A third new specification, 
B.S. No. 1187-1944, covers interlocking wood blocks 
for floors. It contains information i the 
minimum requirements for the blocks and a classifica- 
tion of both hardwoods and softwoods from which a 
choice of species can be made to suit most purposes. 
To obtain the maximum useful life from blocks, having 
due regard to first cost and maintenance, the traffic 
conditions are of primary importance as a guide to the 
selection of suitable species of timber. Accordingly, 
the various types of traffic, in different kinds of build- 
ings, have been divided into three main groups, ranging 
from the very heavy traffic, mainly industrial in charac- 
ter, to the light traffic of domestic buildings. Flooring 
timbers are correlated to these traffic groups by quot- 
ing, for each hardwood and softwood, the highest traffic 
group for which the species is best suited. It is 
emphasised that no wood flooring block will give satis- 
factory service unless laid in accordance with good 
practice and we understand that a code of practice is 
in course of preparation which will set out the methods 
to be followed. [Price 2s., postage included.] 
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den schweizerischen Normen 1935. 
Dr. M. RIrrer. 
Co., Stockerstrasse 64. [Price 13 Swiss francs.] 
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Owing to the serious illness of Mr. G. V. Boys, M.A., 
M.I.Mech.E., M.I.E.E., the Council of the Institution 
of Naval Architects are shortly to consider the appoint. 
ment of a secretary. 

The Secretary of State for the Colonies has made two 
appointments to the Colonial Products Research Council, 
PROFESSOR H. V. A. BRiIscor, D.Sc., A.R.C.Sc., F.R.1.C,, 
Head of the Department of Inorganic and Physical 
Chemistry, Imperial College of Science and Technology, 
is to succeed the late Sir JoHN Fox, C.B., O.B.E., D.Se., 
F.R.S., the Government Chemist, while Mr. J. ©. FP, 
FRYER, secretary, Agricultural Research Council, sue- 
ceeds the late Dr. W. W. C. TopLey, F.R.S. 

Mr. A. Dyson, M.Inst.C.E., joint managing director 
of Horseley Bridge and Thomas Piggott, Limited, Tipton, 
Staffordshire, has been elected President of the Birming- 
ham, Wolverhampton and Stafford District Engineering 
and Allied Employers’ Association, in succession to 
Magsor E. O. Yares, managing director of Thomas Smith 
and Sons, of Saltley, Limited. Mr. A. B. Waring, 
director of Joseph Lucas, Limited, Birmingham, has been 
elected Deputy President. 

Mr. LESLIE GaMAGE, M.C., M.A., F.C.LS., vice-chair- 
man of The General Electric Company, Limited, has been 
elected President of the Institute of Export for the third 
year in succession. 

Mr. A. T. S. ZEALLEY has been elected the first Presi- 
dent of the Tees-Side Industrial Development Board and 
Mr. R. R. Krronine, the first vice-president. Mr. 
PRESTON KITCHEN has been appointed honorary trea- 
snrer. 


Mr. N. TETLOW, B.Sc., M.I.Mech.E., Windlehurst Cot- 
tage, High-lane, Stockport, has resigned his position as 
estimating and commercial manager, pump department, 
Mather and Platt, Limited, in order to establish a con- 
sulting practice. 

The Council of the Institution of Structural Engineer 
have nominated Mr. L. TuRNER, B.Sc., M.Inst.C.E., 
M.1.Struct.E., and Mr. W. Cyrit Cockine, M.1.Struct.E., 
to be their representatives on the London County Council 
District Surveyors Examination Board. Mr. F. E. 
Drury, M.Sc., M.L.Struct.E., has been appointed to 
represent the Institution on the Engineering Joint 
Council. 

Mr. C. W. SHarP has joined the board of Messier 
Aircraft Equipment, Limited, and has been made deputy 
managing director. 

Mr. J. E. M. HERBERT, who was for many years with 
Standard Telephones and Cables, Limited, has joined 
the board of North London Toolmakers, Limited, and 
has been elected managing director. 

Mr. H. R. NEWMAN has been appointed general 
manager of the engineering department of the Butterley 
Company, Limited. 

Mr. W. McMINNIAGLE, general manager, and Mk. 
J. W. Hair, secretary, Middle Docks and Engineering 
Company, Limited, South Shields, have been elected 
directors of the company. 

Mr. R. W. BisHop has joined the staff of Duratube and 
Wire, Limited, manufacturers of extruded plastics, a 
manager of the technical service department. 

Mr. Ernest J. P. TAYLOR has been appointed registrar 
of the Dunlop Rubber Company, Limited, in succession 
to Mr. A. J. Bray, who has retired after 38 year’ 
service. 





THE Late Mr. D. WErR.—It is with regret that we 
announce the death, on February 12, of Mr. David Weir, 
who for several years had been representative of The 
British Thomson-Houston Company, Limited, on various 
sections of the British Electrical and Allied Manufac- 
turers Association and the International Electrical Asso- 
ciation. He was born at Dunfermline, Fife, on December 
17, 1888, and received his education at Dunfermline High 
School and at Glasgow University, where he was secretary 
of the University Engineering Society and obtained the 
B.Sc. degree, with special distinction, in 1913. Prior to 
entering the University he had received training in 


3745. Progress in New Synthetic Textile Fibers. By | mechanical and electrical engineering with the British 
HERBERT R. MAUERSBERGER. Washington: Smith- | Electrical Plant Company, Limited, and the Fife Electric 
sonian Institution. Power Company. After leaving the University he joined 
Tabellen zur Berech g von Eisenbetonkonstruktionen nach | the staff of The British Thomson-Houston Company, 


with which, except for four years spent in the Forces dur- 
ing the war of 1914-18, he was connected for the remain- 
der of his life. Commencing in the testing department 
at Rugby, he gained further experience in the direct- 
current design engineering department and then joined 
the contract department under the late Mr. J. P. Gregory. 
While there, he specialised on mine-winding equipment 
and read a number of papers on the subject before tech- 
nical societies. He eventyally became manager of the 
plant sales department, but, after a breakdown in health, 
was transferred to the general sales management for 
special duties, becoming representative on the B.E.A.M.A. 
and I.E.A., as mentioned above. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Coal.—There can be few districts where the 
fuel problem and all its intricacies are better understood 
than they are North of the Tweed—at least that is the 
stated opinion of English fuel-technicians who have 
yisited Scotland recently to confer with Scottish engi- 
neers. The members of the Fuel Efficiency Committee 
and panel engineers in Scotland can derive satisfaction 
from the great fuel savings they have effected in the past 
2} years, for the amount is not far short of 2,000,000 tons 
per annum. Unfortunately the local miners’ efforts 
have deteriorated badly, and users are being deprived 
of power and warmth to a degree which, before the war, 
would have been considered impossible. A spate of 
illegal stoppages during the past week has once more 
thrown the market into confusion. 

Scottish Steel.—With post-war reconstruction orders 
still “‘ frozen ” by Government regulation, the works are 
still slack. Plates are quiet, and the mills have con- 
tinued to work spasmodically, with some unite out of 
production. Wagon and locomotive builders, however, 
are placing steady business, while rollers of heavy and 
light rails have managed to maintain a steady output. 
The demand for colliery arches and props is also strong. 
Scottish scrap merchants are anxious to learn what 
proportion of battlefield scrap is likely to come to hand, 
as the Scottish scrap position is very tight for heavy 
material, and negotiations are going on vigorously. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—There are few new features of 
moment in the iron and allied trades. The business 
passing still falls short of expectations and while the 
aggregate tonnage output is maintained, orders are some- 
what unevenly spread. Some departments have substan- 
tial bookings, but others could deal with considerably 
more work than they have in hand. Good ordinary 
commercial inquiries from overseas customers are re- 
ported, but the authorities are still disinclined to facilitate 
such trade. Restrictions al t confine tr tions to 
the procuring of material for war purposes. The pig-iron 
production is passing promptly into consumption and 
there is a brisk demand for ferrous alloys. The sheet 
trade is the most active branch of the finished industries. 

Foundry, Forge and Basic Iron.—Supplies of ordinary 
foundry and forge pig iron are no more than sufficient 
for current needs. The light-casting plants are taking 
slightly increased quantities of the former, the local 
make of which is still irregular and light. Mercharits, 
however, continue to provide North-East Coast founders 
with Midland brands, but the conveyance of tonnage 
from other iron-producing centres is not always easy to 
arrange and an early material improvement in the 
transport situation seems unlikely. The output of the 
basic blast furnaces is retained for the adjacent con- 
suming plants. 


Hematite, Low Phosphorus and Refined Iron.—The 
distribution of hematite has still to be severely restricted 
and allocations occasionally include iron of a quality 
other than that which consumers prefer to use, but 
careful allocation enables steady deliveries to be main- 
tained to meet essential needs. Outputs of medium and 
low phosphorus grades are absorbed by the requirements 
of the engineering foundries and the make of refined izon 
is steadily taken up. 

Manufactured Iron and Steel.—Satisfactory supplies of 
semi-finished iron are obtainable, but the demand for 
steel semies can only be met by users accepting rather 
considerable parcels of inferior products. Finished-iron 
manufacturers are seeking orders for several commodities. 
Re-rollers continue to call for large quantities of billets, 
blooms and bars, in order to keep the output of their 
mills sufficiently high to meet their extensive tract 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—The most striking feature in Sheffield 
industry is re-organisation in preparation for post-war 
trade. Many new appointments have been made among 
the administrative staffs of leading works, and in the 
course of the changes those who have grown old in the 
service of various companies have been placed on the 
retired list. Many would have retired earlier if their own 
wishes had been consulted, but they have stayed on to 
do their best to meet the nation’s need for munitions. 
Plans have been discussed and formulated for the re- 
equipment of leading works, but it is realised that it will 
be a long time before it is possible to secure all the 
machine tools required. Much plant has been improvised 
to meet changing requirements, but it is realised that 
improvisation cannot go much farther. The heavy steel 
and engineering branches have received some new busi- 
ness of importance, but some departments have not much 
work in hand. There is a good flow of orders from the 
shipyards and also from the railways, and in the lighter 
steel branches there is growing liveliness due to the easing 
of restrictions on home and export trade. The light- 
castings departments also have much more work in hand, 
but in all section in which orders are coming along freely, 
the difficulty is the shortage of skilled labour. 


South Yorkshire Coal Trades.—Milder weather has 
reduced considerably the delays in the distribution of coal 
and coke, and helped to alleviate the acute shortage. 
Railway working of coal trains is becoming almost normal, 
and the return of empty wagons to the screens has im- 
proved. The demand for coal is still in excess of the 
supply, and there is strong pressure for gas and coking 
coal, and for supplies for electric power stations. There 
is not enough house coal to go round, even with the help 
of outcrop qualities. The demand for coke is in excess of 
the supply in patent-oven coke nuts and gas coke for the 
domestic market, but blast-furnace qualities are sufficient 
to meet the requirements. 





NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 

The Welsh Coal Trade.—Business has proceeded quietly 
on the steam-coal market throughout the week. De- 
liveries have been on a better scale, but the effects of the 
recent heavy snowfall which, by increasing absenteeism 
and dislocating transport curtailed productions, were 
still felt. Producers concentrated more than ever on 
the maintenance of supplies to the high-priority users 
who were making heavier demands. Ordinary industrial 
and domestic users had to be content with what limited 
supplies of the lower grades salesmen could spare. Ex- 
ports proceeded on a quiet scale and were almost entirely 
restricted to cargoes intended, under Government direc- 
tion, for the Forces and other vital users in the European 
war zones. Some deliveries were also made to the most 
important coaling depots. A few cargoes were intended 
for Portugal under old contracts, but buyers in both this 
and the Spanish market showed very little interest 
as operators had only the very lowest grades to offer. 
They were buying American coals which they shipped 
in their own vessels. All the large sorts were well sold 
forward, and as the demand was brisk, were very firm. 
The sized and bituminous smalls were in keen request, 
but were almost entirely unobtainable and were strong. 
Best dry steams were well sold, but some of the inferiors 
were on offer. Home demand was active for cokes and 
patent fuel. 


Swansea Steel Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, the demand for tin-plates and their substitutes 
had improved and that sales were in excess of a war-time 
week’s production. Home consumers: have now placed 
the bulk of their requirements for the current quarter 
and are endeavouring to cover their requirements for 








obligations. There is no shortage of special and alloy 
steels. Plate producers can give early attention to orders, 
particularly for the heavy sizes. Orders for heavy joists 
are also needed, but with regard to light sections the 
situation is rather easier. On the other hand, sheets are 
heavily sold, rail mills are fully occupied, and there are 
ready outlets for colliery equipment. : 
Scrap.—Heavy iron and steel scrap is rather more 
plentiful and large quantities are going into consumption. 





POSTPONED Crvi. AVIATION DEBATE.—The debate on 
Civil Aviation organised by the Royal Aeronautical 
Society, which was to have taken place on Thursday, 
February 8, has been postponed until Tuesday, March 13. 
It will be held at 5.30. p.m., in the lecture hall of the 
Institution of Mechanical Engineers, Storey’s Gate, 
London, 8.W.1, and the motion “ That in the Opinion 
of this Meeting, Speed in Air Transport is more Important 


the d quarter of the present year. The export 
market continues idle and only very meagre quantities 
have been sold. The demand for steel sheets remains 
strong and makers have good order books. The demand 
for iron and steel scrap has improved, following the 
removal of embargoes on deliveries. The prices of tin- 
plates, uncoated plates, galvanised steel sheets and other 
iron and steel products, and of non-ferrous metals, remain 
unchanged. 





Tue LATE Mr. C. G. Jackson.—We note with regret 
the death on February 3, at the early age of 39, of Mr. 
Cyril Gordon Jackson, productionengineer, Southern 
United Telephone Cables, Limited, Dagenham Dock, 
Essex. Mr. Jackson, who held the B.Sc. (Eng.) (London) 
degree, was employed on the staff of Standard Tele- 
phones and Cables, Limited, as cable engineer from 1923 
until 1931. He joined Southern United Telephone Cables 
in 1932, and was elected an associate member of the 





than Comfort ” will be debated. 


NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting 





INSTITUTION OF CIVIL ENGINEERS.—Yorkshire Associa- 
tion: Saturday, February 17, 2.30 p.m., Royal Victoria 
Hotel, Sheffield. “ Traffic Problems,” by Col. W. S. 
Cameron. Institution: Tuesday, February 20, Great 
George-street, S.W.1. 4.30 p.m., Special General Meeting. 
5.30 p.m., “‘ Dredging Machinery,” by Dr. H. Chatley. 
Birmingham Association: Friday, February 23, 6 p.m.. 
James Watt Memorial Institute, Birmingham. “ Surface 
and Sub-Surface Conditions in the Birmingham Area,” by 
Dr. C. E. Marshall. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Western 
Centre: Saturday, February 17, 2.30 p.m., Merchant 
Venturers’ College, Bristol. ‘“‘ Motor-Cycle Engines and 
Combustion,” by Mr. Joe Craig. Glasgow Centre : 
Monday, February 19, 7 p.m., 39, Elmbank-crescent, 
Glasgow. ‘‘ The Merlin 24 Engine,” by Mr. A. J. 8. Dick. 
Coventry Graduates’ Sectim: Tuesday, February 20. 
7 p.m., Technical College, Coventry... “‘ Smoke in Diesel 
Engine Exhaust,” by Mr. C. Goode. 

NortH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section : Saturday, February 17. 
2.30 p.m., Bolbec Hall, Newcastle-upon-Tyne. Addres; 
by Mr. Harry Hunter. Institution: Friday, February 23, 
6 p.m., Mining Institute, Newcastle-upon-Tyne. “‘ High 

Pressure Land Boilers,” by Messrs. R. Carstairs, P. Hamer 
and B. M. Thornton. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Bristol Branch : 
Saturday, February 17, 3 p.m., Grand Hotel, Brist«|. 
“* Moulding and Casting Technique,” by Mr. E. G. Kell}. 
Lincoln Section: Saturday, February 17, 3 p.m., Tec- 
nical College, Lincoln. “‘ Sands and Gases in Relation 
to Casting Defects,” by Mr. G. W. Nicholls. 
INSTITUTION OF ELECTRICAL ENGINEERS.—WMersey 
Centre : Monday, February 19, 5.30 p.m., Royal Instiiu- 
tion, Colquitt-street, Liverpool. “ Remote Switching,” 
by Mr. J... Carr. Radio Section : Tuesday, February 20, 
5.30 p.m., Victoria-embankment, W.C.2. Discussion on 
“ Valve Standardisation,” opened by Mr. A. H. Cooper. 
North-Western Radio Group : Friday, February 23, 6 p.m., 
Engineers’ Club, Manchester. “‘ American Television 
Broadcasting, 1927 to 1944,” by Mr. D. G. Fink. 


IRON AND STEEL INsTITUTE.—Monday, February 19, 
6.30 p.m., Cleveland Scientific Institute, Middlesbrough. 
“ Tronmaking at the Appleby-Frodingham Works,” by 
Mr. G. D. Elliot. 

BRADFORD ENGINEERING Socirery.—Monday, Feb- 
ruary 19, 6.45 p.m., Technical College, Bradford. “‘ Scale 
Removal by Chemical Processes,” by Mr. P. H. F. Page. 

INSTITUTION OF MECHANICAL ENGINEERS.—Midland 
Graduates’ Section : Monday, February 19, 7 p.m., James 
Watt Memorial Institute, Birmingham. “ Analysis of 
Impulsive Forces,” by . F. M. Chariton. North- 
Eastern Branch: Wednesday, February 21, 6 p.m., 
Neville Hall, Newcastle-upon-Tyne. ‘“ Grinding Prob- 
lems,” by Mr. F. W. A. Vickery. North-Western 
Branch: Wednesday, February 21, 6 p.m., Municipal 
Annexe, Dale-street, Liverpool. Thomas Lowe Gray 
Lecture: ‘“‘ Mechanical Engineering in the Shipyard,” 
by Mr. J. Foster Petree. Institution: Friday, Feb- 
ruary 23, 5.30 p.m., Storey’s-gate, S.W.1. Discussion : 
“ Let’s Talk of Troubles.” Southern Branch: Friday, 
February 23, 7.30 p.m., Royal Aircraft Establishment. 
Farnborough. Thomas Hawksley Lecture, by Dr. H. E. 
Wimperis. : 

RoyaL AERONAUTICAL SocieTy.—Tuesday, Febru- 
ary 20, 6.30 p.m., Institution of Mechanical Enjsineers, 
Storey’s-gate, S.W.1. ‘‘ The Importance of Power Unit 
Development,” by Air Commodore R. Banks. 

INSTITUTE OF REFRIGERATION.—Wednesday, Feb- 
ruary 21, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate,S.W.1. ‘‘ Refrigerated Transport by Rail.” 
by Mr. T. A. Eames. 

RuGBy ENGINEERING Society.—Wednesday, Feb- 
ruary 21, 7.30 p.m., Rugby Gas Company, Church-street, 
Rugby. “‘ High-Speed Photography,” by Mr. G. A. Jones. 

RoyaL Instrrvution.—Friday, February 23, 5 p.m.. 
21, Albemarle-street, W.1. ‘‘ Early Greek Science,” by 
Professor B. Farrington. 

Junior INSTITUTION OF ENGINEERS.—Friday, Feb- 
ruary 23, 6.30 p.m., 39, Victoria-street, S.W.1. “* Open- 
Cast or Strip Mining and Plant,” by Mr. R. Lowe. 

INsTITUTE oF FUEL.—Friday, February 23; 10 a.m. 
and 1.30 p.m., Institution of Electrical fingineers. 
Victoria-embankment, W.C.2. Conference on Atmo- 
spheric Pollution. 

ASSOCIATION FOR SCIENTIFIC PHOTOGRAPE Y.—Satur- 
day, February 24, 2.30 p.m., Caxton Hall, 8.WW.1. Two 
papers on “ Factors Influencing the Choice of Photo- 
graphic Materials for Use in Quantitative Spectro- 
graphy,” by Mr. D. R. Barber and Mr. E. EF. Amstein, 





Institution of Electrical Engineers in 1934. 
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THE ELECTRIC POWER 
SUPPLY POSITION. 


THE interruptions in electric power supply which 
have been necessary on a number of mornings during 
the recent cold spell have subjected the Central 
Electricity Board to some adverse criticism from a 
portion of the general public. Technical opinion is 
more likely to look upon the recent incidents as 
small matters and to be impressed by the remarkable 
way in which continuity of supply has been main- 
tained during more than five years of war. The 
interruptions have no doubt been particularly 
unwelcome in cold weather and, as the winter is yet 
by no means over, there is no guarantee that they 
may not have to be re-imposed, but actually the 
inconvenience suffered has been trivial compared with 
the conditions ruling in, say, France and Belgium. 
The magnitude of the problem by which the Central 
Electricity Board has been faced on many recent 
occasions is probably best illustrated by the fact 
that the difference between the peak demand on a 
cold as against a mild morning has been as much 
as 800,000 kW. It is not surprising, perhaps, 
that the available generating capacity was not 
always sufficient to meet this extra demand. 

There are various reasons why possible power- 
station output has fallen short of the combined 
requirements of industry and the domestic load, 
but none of them reflects on the manner in which the 
business of electricity supply has been conducted. 
The obvious way to increase generating capacity is 
to extend existing stations or build new ones. Both 
of these policies have been pursued, but at no time 
have the Central Electricity Board been permitted to 
carry out in full any programme which they considered 
necessary. In view of questions of labour and 
material supply, the amount of new construction 
which was authorised always fell short of the 
Board’s proposals. The action of the Government 
in this matter, or of their production advisers, is not 
necessarily to be criticised. New or extended power 
stations formed but two items in an enormous con- 
struction programme and the available labour force 
had to be distributed over a very wide field. None 
the less, the present electricity supply position must 
be attributed in considerable measure to forced cur- 
tailment of the Board’s plans for development. The 
possible outcome of the procedure followed was 
foreseen and, in theearly part of 1941, the Board were 


40 | different quality from the one befdte. 








informed that they would not be held responsible for 
any shortage in the supply of electricity which might 
occur in the future. Actually, at that time, the 
Production Executive took the view that the 
Board’s programmes for 1943 and 1944 were not 
necessary for the war effort and were of interest only 
from the point of view of peace-time requirements. 
Experience to-day shows that this optimistic view 
of the situation was unjustified. 

Added to the difficulties caused by insufficient 
generating plant, officials responsible for output have 
had to contend with a very difficult coal position. 
The situation has not, in general, been due to coal 
shortage, although towards the end of 1943 station 
stocks were becoming seriously depleted and anxiety 
was felt about the possible situation ia the following 
spring. It is, however, coal quality and not coal 
shortage that has had a grave effect on output. The 
fuel supplied has been so variable, and fre- 
quently of such indifferent quality, that both the 
capacity and the efficiency of boiler plant have been 
reduced. Although it is possible to operate satis- 
factorily with poor-quality fuel, it is necessary to 
make special arrangements and adjustments to do 
so, and it is impossible to establish a proper regime 
if every train load of coal received is of entirely 
In addition 
to great variations, much of the coal has carried an 
excessive proportion of incombustibles, and qualities 
generally havé deteriorated. It has been estimated 
that unsuitable fuel supplies have resulted, in effect, 
in a loss of generating capacity of some 300,000 kW. 

Inferior and variable coal also had an indirect, 
but important, effect on output owing to the extra 
strain and wear and tear of the boilers, increasing 
the period of shut-down for maintenance and repair 
work. In the years 1935 to 1938 inclusive, the 
aggregate amount of plant out of commission for 
inspection and repair during the winter peak aver- 
aged about 400,000 kW, or 6 per cent. of the total. 
In the winter of 1941-42, the figure was never less 
than 1,000,000 kW and at times exceeded 
1,500,000 kW, or nearly 17 per cent. of the aggregate. 
In the winter of 1942-43, the average out of com- 
mission was 1,250,000 kW, which, as the ‘total 
installed capacity had been increased, corresponded 
to the somewhat better figure of 13 per cent.; but in 
the month of December, 1943, outages amounted to 
no less than 1,857,000 kW, or 18-6 per cent. of the 
aggregate capacity. 

The whole of these immoderately high figures 
must not be attributed to bad coal; shortage of 
labour has been another, and obvious, factor in 
increasing the proportion of shut-down plant. With 
an insufficient labour force, repairs have taken 
longer than normal to carry out or have had to be 
postponed until men were available. In this matter, 
electricity supply has probably not been worse 
situated than most other industries, and the state 
of affairs had to be accepted §s a condition of the 
times. Naturally, all possible efforts were made to 
obtain additional labour. It is recorded in the 
annual report of the Central Electricity Board for 
the year 1942 that liaison was established with 
both the Central and Regional] Officers of the Minis- 
try of Labour and National Service, in collaboration 
with selected-station owners, with the idea of obtain- 
ing extra labour during the period from March to 
October, in which, as far as possible, maintenance 
work is carried out in order to have the maximum 
amount of plant in operation during the heavier 
winter loads. Similar arrangements are recorded 
in the annual report for 1943. In this latter case, 
“Jabour approaching the full force required *’ was 
not obtained until about one-third of the main- 
tenance period had elapsed. These two annual 
reports, together with those for the years 1940 and 
1941, were published this week, having previously 
been kept back for security reasons. 

Another cause of increased outages, which is dealt 
with in the reports, is that plant which.on account 
of its age would normally have been used only for 
short peaks or for emergency purposes has had to 
be kept in service for long periods. The pre-war 
practice of the Board was to frame the programme 
of replacement on the assumption that plant had 
reached the end of its useful life in 20 years. How 
far this procedure has had to be departed from is 
shown by the fact that 628,000 kW of plant now 
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in operation is over 20 years old and by the year 
after next 2,000,000 kW will be in that condition. 
As, whatever the progress of the war, it would be 
impossible to replace the whole of that capacity 
by 1947, the Board has made the broad assumption 
that plant may safely be left in operation until it 
is 25 years old. The conditions which will rule in 
1947 cannot be foreseen ; possibly a fall in demand 
will be experienced, but it would hardly be safe to 
count on it. The trend over the last four years is 
shown by the following maximum peak loads :— 
December, 1942, 6,995,000 kW ; January, 1943, 
7,970,000 kW; December, 1944, 8,367,000 kW ; 
January, 1945, 8,706,000 kW. These demands 
could not have been met had it not been for the 
fact that, despite all difficulties, 2,400,000 kW of 
new generating plant has been installed. 

The reports give some information about the grid 
transmission system. In 1940, there were 4,521 
miles of transmission lines, 313 switching and trans- 
former stations, and a transformer capacity of 
11,383,000 kVA; in 1943, the figures were 5,099 
miles of transmission line, 344 switching and trans- 
former stations, and 13,058,750 kVA of transformers. 
The extensions have been made to a large extent to 
meet the requirements of munition plants estab- 
lished in new areas and as, in some cases, they may 
not ultimately be found to be suitable items in 
normal grid extension, they have been paid for by 
the Government departments for which they were 
constructed. It, is stated in the 1943 report that, 
‘as in the previous war years, no serious damage 
was caused by enemy action.” In view of the 
supposed vulnerability of transmission lines in war 
time, which at one time used frequently to be 
alleged, this record is of much interest. The report 
goes on to say that there was “ an increased number 
of temporary dislocations, most of which were 
attributable to defence measures.” It may be 
assumed that most of these were cleared by the 
protective equipment, which has performed through- 
out with remarkable efficiency. In the years 1940 
and 1941, the discriminative protective gear cor- 
rectly cleared 92 per cent. of the faults; in 1942, 
the figure was 91-4 per cent.; and in 1943, 93-7 
percent. When the grid system was planned, some 
expert American opinion considered that the pro- 
tective arrangements adopted were unnecessarily 
elaborate. Experience of five years of war has 
shown that the measures taken were entirely 
justified. 

In 1940, owing to shortage in aluminium supplies, 
cadmium-copper conductors were adopted, but 
this procedure in turn was checked by restrictions 
in the supply of cadmium, and it was necessary to 
resort to steel-cored copper. With both these alter- 
native types, it was found possible so to proportion 
the conductors that no changes in span lengths, 
ground clearances, or general tower design were 
necessary. In the past, steel-cored copper conduc- 
tors have not been generally favoured because of 
apprehension of electrolytic corrosion, but it was 
thought that, by taking special precautions, such 
action might be prevented. It would appear from 
the 1943 report, that this opinion was sound, as 
“the cadmium copper and steel-cored copper 
conductors continue to give satisfactory 
service.” It is recorded, however, that signs of 
“excessive deterioration ” were observed in some 
steel-cored aluminium conductors situated near the 
sea. In 1940, experimental installations of glass 
insulators were made on 33-kV and 132-kV over- 
head lines. The results were satisfactory and a 
considerable number were installed on some of the 
new 132-kV lines; they are still performing well. 
In 1941, a number of 66-kV rod-type insulators 
were installed. These economise metal, as two caps 
take the place of five caps and five pins in a normal 
insulator chain. They are stated also to display 
immunity from puncture. It is stated in the 
latest report that although the general insulation of 
the grid system continues to give satisfacto 
service, there is little doubt that the rate of 
deterioration of the insulators has been increased 
by the severe and frequent stresses to which they 
have been subjected under war conditions. As 
soon as the necessary man-power can be made 
available, an intensive programme of insulator 
testing will be put in hand. 





INDUSTRY AND UNIVERSITY 
EDUCATION. 


In December, 1943, a conference of industrial 
representatives, in which representative students 
also participated, was convened in London by the 
Vacation Work Committee of the Imperial College 
Union to discuss the experience gained from the 
operation of the Vacation Work Scheme carried out 
in the various technical colleges of the Imperial 
College of Science and Technology, namely, the 
Royal College of Science, the Royal School of Mines, 
and the City and Guilds Engineering College. The 
discussion was prolonged and undoubtedly helpful, 
as might be gathered from the abridged report which 
appeared on page 112 of our 157th volume (1944), 
and pointed clearly to the desirability of holding 
further meetings of ghis kind to consider the inter- 
relation of engineering industry and the schools 
which aim particularly to prepare students for the 
responsible technical posts in it. Accordingly, the 
Vacation Work Committee arranged to hold another 
conference on December 15, 1944, on the subject of 
“Industry and University Education,” under the 
chairmanship of Professor H. Levy, M.A., D.Sc. 
The report, recently issued, shows that it was at- 
tended by some 184 industrial representatives, 129 
members of the teaching staff and senior students, 
and several of the Governors of Imperial College, 
and debated, in the first session, ‘‘ Post-War Tech- 
nical Requirements in Industry ” and, in the second, 
“* Post-War Requirements in Scientifie Education.” 
Lord Falmouth, as one of the Governors, extended a 
welcome to the guests, and drew attention to the 
fact that the School of Chemistry, from which the 
Imperial College traced its direct descent, would 
attain its centenary in 1945. It was in the hope of 
extending its usefulness in its second century, he 
added, that they appealed to industry to say frankly 
what, it was considered, the College ought to do to 
meet industrial needs of the future. 

Dr. Percy Dunsheath, chief engineer of Messrs. 
W. T. Henley’s Telegraph Works Company, Limited, 
opened the first session’s discussion with an address 
on “Industry's Requirements in Personality.” 
Modern university education in science and tech- 
nology, he declared, gave insufficient attention to 
human relationships and the working of the mind ; 
graduates were of much greater value to industry 
when, in addition to an equipment of mathematical 
and scientific data, they possessed some knowledge 
of humanity. Universities should aim to produce 
not merely graduates, but leaders, and they should 
give high priority to the inculcation of the charac- 
teristics making for leadership. To be able to secure 
the loyalty and enthusiasm of other people in a great 
industrial enterprise was of more permanent value 
than a knowledge of Bessel functions; and the 
leader who had discovered that, in spite of much 
said to the contrary, the pay packet was not the 
guiding spirit of willing service, had gone a long way. 
All administrative posts in scientific industry should 
be filled by men possessing a scientific and technical 
knowledge of the industry, but, to assume leader- 
ship, a graduate must add to these qualifications a 
knowledge of human relations, must be able to fit 
in with the social organisation of industry. 

Mr. E. R. Davies, director of research of Messrs. 
Kodak, Limited, while supporting Dr. Dunsheath’s 
view, devoted his own remarks rather to the staff 
requireménts of large industrial research laboratories. 
He thought that no major modification of under- 
graduate training was needed. The main aim of 
post-graduate work should be to train a man in 
research methods. Attempts by industry to cause 
universities to set up technological departments to 
train men for a particular industry should be viewed 
with suspicion. If industry could not use scientists, 
it must learn todo so. The guiding principles were 


ry | simple enough: good facilities and congenial sur- 


roundings, and intimate contacts between the 
research worker and both the factory and the con- 
sumer. If the researcher these pre- 
requisites, the planning of his research work could 
be left largely to himself. In the ensuing general 





discussion, Mr. H. E. Glynn wanted more young 
graduates to take an interest in the production side 


of industry, which, he maintained, required as much 
all-round capability as research—perhaps more. 
Mr. Kenneth Gray said that, instead of going to the 
university for new men, his firm had sent to the 
university every young man on their staff who 
seemed promising, and every one had made yood. 
Mr. H. Harrison expressed disappointment that the 
discussion had not been extended to cover the indus. 
trial need for a continuous supply of men who had 
craft training first, with subsequent technical training. 
Dr. H. R. Lang reminded the meeting that the 
College was founded to train scientists and tech- 
nologists for industry, and urged that this should 
be the basis of the course for physics—not forgetting 
that the graduate should have some experience in 
the use of tools. Lord Eustace Percy emphasised 
the industrial demand for men who could apply 
research to large-scale development and who could 
take posts as higher administrators and organisers 
in industry, and said that the universities needed 
men on their staffs who had gone into industry young 
and had kept up their education in technical school 
and college. Dr. G. M. Dyson considered that tech- 
nical colleges should be better equipped and more 
generously staffed ; and Mr. J. A. C. Williams, that 
much more use might be made of technical colleges 
to provide refresher courses for executives whose 
bookwork had been rusty. 

The second session, dealing with ‘ Post-War 
Requirements in Scientific Education,” opened with 
an address by Professor Leonard Bairstow, who said 
that his own first post-war request would be for the 
training of a certain number of scientific people, 
having natural aptitudes in administration, in the 
hope that, eventually, they would take part in 
general administration and so induce a proper 
appreciation of what science could do for the nation. 
He thought it would be unwise to attempt to pro- 
duce the all-round man ; a stage in education must 
be reached by all students at which specialisation 
was essential to continued progress. One of the 
difficulties in meeting requests for long periods of 
education was that students wanted to be self- 
supporting at a reasonably early age ; but it seemed 
impossible to accept the request for much more 
technology while rejecting the idea that the proper 
place for it was the university. Would it not be 
better to have technical high schools in close ap- 
proximation to industry, with powers to award 
diplomas ? and, with to the needs of the 
draughtsman and the skilled artisan, to develop 
the existing technical schools ? 

Professor H. V. A. Briscoe said that, at the higher 
levels of scientific education, what was wanted was 
the production of men who were destined for leading 
positions in pure science, applied science, and in the 
industries using applied science. They should have 
a sound knowledge of fundamentals over the whole 
field of science, a reasonably complete knowledge of 
some chosen branch, and the ability to apply their 
knowledge ; but they should have personal qualities 
also—strength and reliability of character, human 
sympathy and understanding, a sane outlook, and 
faith in their mission—without which the pre- 
scription for the complete scientist was useless in a 
practical world. It was difficult to produce an 
individual with all those qualities, though even a 
substantial fraction of the ideal was worth having ; 
but curricula were overloaded, so that to cover 
the degree syllabuses in the time available was a 
burden which stifled enterprise and enthusiasm, 
tiring and deadening even the best men. 

Dr. R. V. Southwell, Rector of Imperial College, 
suggested that the universities and industry should 
combine, as partners in training, to arrange joint 
courses of five years’ duration ; the order in which 
the years were divided between university and 
industry could be modified in different cases. 
Various speakers who followed spoke of the possibly 
disturbing effect of the establishment, as a per- 
manent feature of the national life, of a compulsory 
period of national service ; and several contributors 
of speeches or written comments, suggested that 
there seemed to be too much of a leaning towards 
research, to the neglect of the manufacturing aspects 
of industry. British commercial success, depended 
primarily on quality; but there must be a con- 





stant improvement in the technique of production, 
or that advantage might be lost. 
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NOTES. 


THE PARLIAMENTARY AND SCIENTIFIC COMMITTEE. 


Tue annual luncheon of the Parliamentary and 
Scientific Committee was held at the Savoy Hotel, 
London, on January 25, the chair being taken by 
Viscount Samuel—who, at the annual general 
meeting which preceded the luncheon, had been 
re-elected as President for 1945. The guests at 
the luncheon included Mr. C. R. Attlee, M.P., Lord 
President of the Council; Sir John Anderson, 
Chancellor of the Exchequer ; Sir Stafford Cripps, 
Minister of Aircraft Production; the Duke of 
Norfolk, representing the Board of Agriculture ; 
and Sir Henry Dale, President of the Royal Society. 
In reviewing the work of the previous year, Lord 
Samuel thought that the Committee had reason to 
be satisfied with what had been accomplished. 
They had instigated a useful debate in the House 
of Commons last April, issued a report on “ Science 
in Agriculture ” which had achieved a wide circu- 
lation, presented a memorandum on research, and 
had continued to promote the better utilisation of 
coal resources and the development of research in 
universities. They had issued, also, an interim 
report on the future scope and organisation of science 
in Great Britain, urging the need for a Government 
inquiry into the matter. Finally, Lord Samuel said, 
the Committee were considering what recommenda- 
tions to make regarding the closer association of 
science with the diplomatic and commercial Ser- 
vices. Mr. C. R. Attlee, M-.P., in reply, said that 
British scientists had proved themselves, during 
the war, to be second to none in developing military 
applications of scientific knowledge. The record 
of their work would not be lost; the Scientific 
Advisory Committee had appointed an archivist to 
collaborate with all departments, to ensure that 
records were preserved, and, before the war-time 
staffs of the departments dispersed, suitable mono- 
graphs would be written to supplement these 
records. The scientists had been brought closely 
into the counsels of the Cabinet and of the Higher 
Command. He emphasised the importance of the 
attitude of industry towards research ; the practice 
of the more enlightened must be extended over the 
whole field and industry in general must become 
more research-minded. Suggestions had been made 
that there should be a Ministry of Science, but Mr. 
Attlee did not agree with this; what was needed, 
however, was that, in every department, there 
should be persons trained in scientific methods, and, 
in every Ministry, an appreciation of the part 
played by the scientist. He thought that the 
present system, whereby advisory committees and 
research institutions were in the general charge of 
the Lord President of the Council, and were avail- 
able to serve all departments, was better, “ even 
though the holder of that office may be, as at 
present, one whose attitude towards the sciences is 
one of respectful ignorance and reverent recepti- 
vity.” That policy had been implemented by the 
Government in several ways; for example, the 
remission of taxation on research expenditure, the 
encouragement of the formation of new research 
associations, the advancement of building research 
by collaboration between the Building Research 
Station and the Ministry of Works, and—now near- 
ing completion—a quantitative survey of coal re- 
serves as a first step towards national planning of 
their efficient use. There were now 27 industrial 
research associations, and their expenditure had in- 
creased from just over 550,000I. in 1939 to more than 
900,0001. in 1943. The responsibility for the general 
provision of research in universities rested with the 
University Grants Committee, but the Adviso: 
Committee of the Department of Scientific and 
Industrial Research were fully alive to the import- 
ance of enco ing fundamental research. Sir 
Ernest Simon, who followed Mr. Attlee, speaking, 
he said, as one with over 40 years’ active experience 
in industry and nearly 30 years on the Council 
of Manchester University, considered that to 
achieve full success in the field of research, the 
universities had to do four things: to find the best 
students, give them the best possible education as 
future researchers, provide opportunities for post- 





graduate research, and provide good conditions for 
senior researchers. The first was fairly well done 
by the scholarship system and the second by the 
honours courses. Regarding the third, there were 
not nearly enough fellowships, though he hoped 
that the magnificent gift by Messrs. Imperial 
Chemical Industries, Limited,* was the beginning 
of a new era in that respect ; but few universities 
had been able to give full facilities in the way of 
equipment, workshops, and technical and secre- 
tarial help, as financial resources had been inade- 
quate, and it was a weakness of British industry 
that there were not nearly enough men on boards 
of directors who could appreciate science and use 
scientists effectively. 


Tae ELecrricaL RESEARCH ASSOCIATION. 


The 24th annual general meeting of the British 
Electrical and Allied Industries Research Associa- 
tion was held on Friday, February 9, at the Institu- 
tion of Electrical Engineers. Following the meet- 
ing, a luncheon was given at the Savoy Hotel, 
London, Sir Arthur P. M. Fleming, President of the 
Association, occupying the chair. The toast of the 
E.R.A., by which abbreviation the Association is 
usually known, was proposed by Sir Harry Railing, 
D.Eng., President of the Institution of Electrical 
Engineers. The response was made by Sir Arthur 
Fleming, who first dealt briefly with the progress of 
the electrical industry since the formation of the 
Association and with the part the latter had played 
in connection with that progress. It had, in the first 
place, drawn together technical experts from 
hitherto competing firms to co-operate in the solution 
of research problems common to the industry ; and 
had co-operated extensively with the National 
Physical Laboratory, the British Standards Institu- 
tion and the various branches of the industry repre- 
sented by such bodies as the B.E.A.M.A., the Cable 
Makers Association, the Incorporated Municipal 
Electrical Association, and the Electric Lamp 
Manufacturers’ Association. Referring to some of 
the Association’s technical accomplishments, Sir 
Arthur said that investigations covering the whole 
range of dielectrics had been carried on continuously 
and it was through the association that metallurgical 
problems involving the study of alloy steels and 
creep phenomena had been carefully investigated at 
the National Physical Laboratory. The corrosion 
of condenser tubes had also been investigated, 
jointly with other bodies. Problems connected with 
power transmission by cables and overhead lines, 
transformer design, circuit breakers, surge pheno- 
mena and many other subjects had been investi- 
gated, and had provided most valuable data. Up- 
wards of 1,000 reports had been issued to ‘the 
members of the Association since its establishment. 
For the whole of that time Mr. E. B. Wedmore had 
been the only Director and under his leadership the 
income of the Association had risen from about 
3,000/. a year to more than 30 times that amount. 
As mentioned in ENGINEERING, on page 513 of 
our issue of December 29, 1944, Mr. Wedmore has 
recently retired from his position as Director, but, 
Sir Arthur stated, he was still able to give part-time 
service to the Association in a consulting capacity. 
Speaking of the future, Sir Arthur said the Associa- 
tion must continue to contribute to the great social 
and economic problem of employment. During its 
lifetime, employment in the electrical industry had 
increased by some 300 per cent. and many ancillary 
industries had been developed. In the war period, 
the electrical industry had gained enormously in 
technical and manufacturing experience, but, neces- 
sarily, this had been accomplished without regard 
te cost. In peace time, cost was a vital factor and 
the industry would have to learn to adapt itself to 


TY | entirely different conditions. To meet the future 


needs of the industry, the importance of expanding 
the facilities of the E.R.A. covld not be over- 
emphasised. Moreover, its activities should be 
expanded in connection with long-term researches, 
since it was from the results of these that new 
industrial applications would arise. The only other 
toast at the luncheon, that of “‘ The President,” 
was proposed by Captain J. M. Donaldson, M.C., 
and was duly acknowledged. 


EquremMEent FoR Post-Wak ELECTRICAL 
DEVELOPMENT. 


In February, 1944, the Electricity Cor amissioners 
issued a questionnaire* ing electricity supply 
undertakings to indicate their probable expenditure 
on new plant in the first five years after the termina- 
tion of hostilities in Europe. The information was 
required in order that demands for capital, labour 
and material might be assessed in reference to the 
post-war situation of the country as a whole. At 
that time the change from war to peace appeared 
sufficiently imminent to justify plans to facilitate 
the eventual industrial change-over. Matters have 
now advanced so far that supply undertakers are 
asked, in a further letter, not merely to supply 
estimates of requirements, but to place definite 
advance orders for certain types of equipment, such 
as meters, switchgear, and transformers, to cover 
the period within 12 or 18 months after the end 
of the war. The Commissioners state that they are 
advised that deliveries within a reasonable time 
are most likely to be obtained from firms situated 
in the main industrial belt of Scotland ; Dundee ; 
Tyneside, Teeside and County Durham; West 
Cumberland; and South Wales and Monmouth- 
shire. The underlying purpose of the request is 
to assist in maintaining employment at the highest 
possible level at the conclusion of hostilities. 
The Commisgioners add that they will be prepared 
favourably to consider authorising the acquisition 
of any controlled materials which may be necessary 
to carry out orders which may be placed. They 
will also consider applications from public autho- 
rities for consent either to thy borrowing of money, 
or use of surplus revenue, for such purchases, 
but that undertakers should not enter into com- 
mitments until such consent has been obtained. 
It is emphasised that the suggestion put forward 
must not be taken to imply that, at present, there 
can be any relaxation of the restrictions on new deve- 
lopments, or the connecting up of new consumers. 


ENGrInes FoR Roap VEHICLES. 


Before the present war, the high-speed compres- 
sion-ignition engine had largely replaced the petrol 
engine in public-service vehicles and in heavy 
lorries. Considerable interest is again being shown 
in the question of how much more extensively the 
Diesel engine is likely to replace the petrol engine, 
and ar attempt to give a considered answer to this 
question was made in a paper entitled “ Petrol or 
Diesel ?”” read by Commander (E.) C. W. Chap- 
man, R.N.V.R., before the Institution of Auto- 
mobile Engineers on February 6. A strong case 
was shown to exist for the Diesel engine, except 
where a low annual mileage made savings on fuel 
and maintenance too small to justify the extra first 
cost. In the smaller sizes of private car there was, 
on balance, nothing to be saved by fitting the 
Diesel engine, which could not reach established 
petrol-engine standards of quietness and smooth- 
ness of running. As Mr. C. B. Dicksee said in 
the discussion, roughness seemed inevitable in the 
unsuperc Diesel, and must make itself felt 
in the relatively light private car, where the mass 
of the vehicle was not sufficient to limit the vibra- 
tions; smoother running could be secured if a 
supercharger were employed. Mr. E. C. Ottaway 
said that, from the point of view of the London 
Passenger Transport Board and other operators 
of continuously-employed public-service vehicles, 
there was no longer any doubt regarding the 
superiority of the compression-ignition engine. Its 
greater economy gave reduced fuel costs, and it 
showed savings in maintenance and in involuntary 
stoppages on the road. Its extra weight was a 
drawback, however, as the transport of every 
additional pound weight cost the operator some 
3s. per annum. The development of the two- 
stroke Diesel engine was being closely watched, but a 
factor which was decisive in the selection of an 
engine for service on the London streets was its 
ability to operate smokelessly. No engine that 
produced smoke would be tolerated, and up to the 
present, two-stroke Diesel engines had been offenders 
in this respect. 








* See ENGINEERING, vol. 158, page 73 (1944). 





* ENGINEERING, vol. 157, page 193 (1944). 
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MR. ALEXANDER DUCKHAM. 

Ir is with regret that we record the death of 
Mr, Alexander Duckham, which occurred after an 
operation on February 1. Mr. Duckham, who was 
founder and governing director of Messrs. Alexander 
Duckham and Company, Limited, petroleum and 
lubrication technologists, and chairman and govern- 
ing director of Trinidad Central Oilfields, Limited, 
was born on March 11, 1877. He was the son of 
Mr. Frederick Duckham, manager of the Millwall 
Dock Company, one of the oldest concerns to be 
subsequently merged into the Port of London 
Authority. He received his education at Blackheath 
School, having secured an entrance scholarship at 
the age of 10. Later he obtained a junior, and then 
a senior, scholarship, and early showed a distinct 
preference for chemistry and physics. At 16, he 
matriculated and entered University College, Lon- 
don, with the idea of taking up medicine. Subse- 
quently, however, at the instigation of his godfather, 
Mr. (afterwards Sir Alfred) Yarrow, and of another 
friend, Admiral Lord Fisher, then Captain John 
Fisher, R.N., he devoted all his time to chemistry, 
studying under the late Sir William Ramsay. 
While at University College, Duckham won the 
Goldsmith’s Scholarship, the Exhibition of the 
Cloth Workers’ Company and the Senior Gold Medal 
of the University. He subsequently obtained the 
degree of Ph.D., at Heidelberg, but never used the 
designation of Doctor to which he was entitled. 

He founded the firm of Messrs. Alexander Duck- 
ham and Company in 1899, when only 22 years of 
age, and for a few years subsequently, worked hard 
in his laboratory and travelled widely to ensure the 
success of the concern. In 1905, he turned his 
attention to Trinidad in his search for oil production 
within the Empire, and founded the firm of 
Trinidad Central Oilfields, Limited. During the 
war of 1914-18, Mr. Duckham served the Govern- 
ment in various offices, and was finally appointed 
Deputy Director-General of Munitions and Con- 
troller of National Aircraft Factories and of Amer- 
can Aircraft Assembly Plants in this country. He 
was keenly interested in aviation, having taken up 
flying in 1910. He provided the memorial stone in 
the grounds of Dover Castle to mark the spot where 
Blériot landed after the first cross-Channel flight 
in 1909, and actively supported the Royal Air Force 
Benevolent Fund. He gave Vanbrugh Castle, 
Blackheath, and Rook’s Hill House, Sevenoaks, 
for the benefit of orphans of R.A.F. personnel, and 
also provided funds towards their upkeep. Mr. 
Duckham was a Fellow of the Chemical Society and 
of the Institute of Petroleum, and was an Officer 
of the Order of the Legion of Honour. 


MR. W. W. LACKIE, C.B.E. 

Mr. WILLIAM WaLKER LackIE, whose death, we 
regret to record, took place suddenly at his home 
at Walton-on-Thames on February 10, was formerly 
an Electricity Commissioner. He was born at 
Montrose, Angus, on July, 1869, and was educated 
at the Academy in his native town and at Aberdeen 
Grammar School. After attending for some time at 
University College, Dundee, he entered the Univer- 
sity of Glasgow where he studied under Lord Kelvin. 
In 1888, Mr. Lackie joined the firm of Mavor and 
Coulson, Limited, Glasgow, and during the subse- 
quent four years obtained much practical experience. 
In 1892, he was appointed mains superintendent of 
the Glasgow Corporation Electricity Undertaking 
and displayed such energy and resource in the per- 
formance of his duties that he was promoted to the 
position of chief assistant to the electrical engineer 
in 1897. He continued in this capacity until 1902, 
when he sueceeded Mr. W. A. Chamen as chief 
engineer and manager of the Electricity Depart- 
ment, Glasgow Corporation. In 1920, Mr. Lackie 
severed his connection with the Glasgow undertaking 
on being appointed one of the Technical Commis- 
sioners under the Electricity (Supply) Act, 1919, 
and served as a Commissioner until his retirement 
under the age limit in 1934. Mr. Lackie was created 
a Commander of the Order of the British Empire in 





1919. He was elected a member of the Institution 
of Engineers and Shipbuilders in Scotland in 1898, 
and a member of the Institution of Electrical En- 
gineers in 1900, and made a number of contributions 
to the proceedings of these institutions and to those 
of the Incorporated Municipal Electrical Associa- 
tion. Mr. Lackie was elected a member of the 
Institution of Civil Engineers in 1906. 





LETTERS TO THE EDITOR. 


THE DESIGN OF ELECTRICAL 
DOMESTIC ACCESSORIES. 


To THe Eprror oF ENGINEERING. 


Str,—I have read with interest the article on 
page 72 of your issue of January 26, in which you 
make reference to my paper: “The Design and 
Installation of Electrical Accessories for Domestic 

.” which I read before the Institution of 
Electrical Engineers in November last. In your 
conclusion you express the opinion that “. . . the 
supersession of the tumbler switches now in use, 
by a micro-switch, seems hardly likely.” If your 
observation refers to the type of tumbler switch 
commonly used, and not to switches already in- 
stalled and in use, then I would say that judging 
by the interest shown and the inquiries and orders 
received for my design of micro-break switch, the 
qualified electrical contractor fully appreciates the 
advantage of installing micro-break switches and 
will install them in preference to the usual tumbler 
type when they are available after the war. 

Yours faithfully, 
F. C. Fuxks, 
Director. 
The General Accessories Co., Ltd., 
1, Church-road, 
Leatherhead, Surrey. 
January 30, 1945. 





** GUIDE TO HEATING, VENTILAT- 
ING AND LIGHTING.”’ 


To THE Eprror oF ENGINEERING. 


Smr,—In a review published on page 44 of your 
issue of January 19, 1945, the suggestion is made 
that it would be a convenience if values of equivalent 
temperature could be referred to degrees Dufton. 
It is pertinent to recall that the equivalent tempera- 
ture scale is identical with the fower portion of a 
somewhat longer scale, the scale of equivalent 
warmth, which takes humidity into account as well 
as air temperature, air velocity and radiation ; and 
that degrees of equivalent temperature are numeric- 
ally unchanged when expressed as degrees of equiva- 
lent warmth. This identity, which is clearly of 
some importance, would be more manifest were a 
distinguishing name given to the degree of equivalent 
warmth and used also for its subsidiary, the degree 
of equivalent temperature. 

Yours faithfully, 


L. C. C. Rayner. 
9, Fountains Crescent, 
Southgate, N.14. 
February 1, 1945. 





AMERICAN “TURBINE LOCOMOTIVE.— A brief descrip- 
tion is given by Railway Age of a coal-burning steam 
locomotive of the 6-8-6 type which has been fitted with 
turbines in place of the cylind and pist ordinarily 
used. This experimental unit was designed and built 
by the Baldwin Locomotive Works and the Westing- 
house Electric and Manufacturing Company in colla- 
boration with the Pennsylvania Railroad. The two 
turbines are mounted transversely between the second 
and third pairs of driving wheels. which are quill-driven 
through reduction gearing. The turbine for forward 
motion is on the right-hand side and is 3 ft. 9 in. in 
diameter. It develops 6,500 h.p. at 9,000 r.p.m. and 
has a maximum capacity of 6,900 h.p. The smaller 
turbine, for running in reverse, is fitted on the left side 
and is brought into use by a clutch. The engine weighs 





582,700 Ib. of which 260,000 Ib. is carried by the driving | PU 
wheels. These have a diameter of 68 in. 
pressure is 310 Ib. per square inch. 


The boiler 





THE ENGINEERING 
OUTLOOK. 


IV.—MotTor VEHICLES AND CYCLEs. 
(Continued from page 115.) 

Ear ty in 1944 it was announced that the Chan- 
cellor of the Exchequer was engaged on a review 
of the system of®motor taxation, giving special 
consideration to the establishment of a scale which 
would encourage the construction of higher horse- 
power engines. Pre-war figures comparing British 
and American exports of cars show that the former 
were of considerably smaller average capacity. 
Owing to the incidence of the horse-power tax, cars 
for the British home market were required to be of 
progressively declining power, a trend which is 
clearly shown in the accompanying Table VI. Lorries 


TABLE V1.—Percentage Distribution by Horse-Power of 
New Car Registration in Great Britain. 














— 1927. 1020, 1091, 1933, 1035, 1987, 1939.* 
Up to 8 h.p. 16-3) 25-7) 27-2) 25-2) 28-2) 27-9) 33-2 
9 and 10 h.p. 7-2} 10-0) 15-1 34-0 32-1) 31-9) 35-4 
11 and 12 h.p. 27-1) 17-7} 13-8} 16-1) 14-3) 15-0} 14-1 
13 to 15 h.p. «| 20-9) 18-9) 20-5) 11-2) 10-2) 10-8] 8-7 
Over 15 h.p. .-| 19-5] 27-7] 23-4) 13-5) 15-2) 14-4) 8-6 








|!00-0}100--0}100-0] 100-0 100-0}100-0}100-0 





. ; ~ 1939 figures are in respect of the 12 months ending 
uly 31. 

are taxed on unladen weight, with the result that, 
between 1932 and 1937, sales of new trucks in the 
2-2} ton class rose from 11 per cent. to 30-1 per cent. 
of the total. 

During the past year, a number of suggestions 
have been put forward with regard to a revision of 
the tax system. The Society of Motor Manu- 
facturers and Traders, after taking evidence from 
manufacturers, users and technicians, formulated 
a system based on the cubic capacity of the engine. 
The Society, which is representative of all motor 
manufacturers in Great Britain, laid the scheme 
before the Chancellor of the Exchequer in June, in 
response to an invitation in his Budget speech in 
April, 1944, pointing out that, while the change to 
the cubic-capacity basis would be beneficial, it was 
still more important, for the purpose of facilitating 
the production of vehicles suitable for world markets, 
to reduce substantially the amount of taxation per 
unit, since a successful export trade could only be 
maintained on the foundation of a prosperous home 
market. 

Another proposal, submitted to the Chancellor 
shortly afterwards by the Motor Agents’ Association, 
involved the abolition of purchase tax and horse- 
power tax on private cars, and weight tax on goods- 
carrying vehicles, the retention of the fuel tax at its 
present rate and the imposition of a registration 
fee of 11. per vehicle. This, it was stated, would 
involve a sacrifice in Exchequer revenue, on the 
basis of 1938 figures, of approximately 30. million, 
less 2-51. million registration fees. On the other hand, 
increased usage through lower initial and operating 
costs would lead to greater fuel consumption and a 
compensating increase in revenue from this source. 
If the same amount of revenue must be obtained as 
in 1938, the Association proposed the addition of an 
annual tax based on the original cost of the vehicle. 

The Standing Joint Committee of the Royal 
Automobile Club, the Automobile Association and 
the Royal Scottish Automobile Club, in a memoran- 
dum to the Chancellor, also suggested the abolition 
of the horse-power tax and its replacement by a 
moderate registration fee, any balance of revenue to 
be collected from an increase in fuel tax. The first 
step would be a reduction in horse-power tax to 
15s. per horse-power, and the next stage the substi- 
tution of the registration fee, which would vary 
according to cubic capacity. An alternative sug- 
gested by the director of distribution of Messrs. 
Dunlop, Limited, is that every car, whether large or 
small, should bear a 5/. annual tax, on the same 
principal as the uniform 10s. tax on all wireless sets. 

In December, Messrs. Vauxhall Motors, Limited, 
blished details of a scheme based on the assump- 
tion that the Chancellor would allow no abatement 
of the overall tax levied on the motor industry. 
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This was a seven-year plan, involving a progressive 
scaling down of the tax rate, while maintaining 
approximately the same total revenue, starting, in 
the first year in which motor manufacture is fully 
resumed, at the rate of 1l. per horse-power and 
9d. per gallon on petrol (as at present). In order to 
break away from individual horse-power ratings 
and to permit the industry to concentrate on a 
larger car with a good domestic appeal and also 
suitable for export, it was suggested that horse- 
power classes should be grouped, with special em- 
phasis on one common tax for all cars up to 15 h.p. 
inclusive. The proposed groupings are shown in 
Table VII, herewith. 


TABLE VII.—-Proposed Motor-Car Taxation Groups 
(Vauzhall). 














G Average of Group fo: Percentage of 
seoup- Taxation Purposes. Market. 
1. Up to and includ- 
ing 15 hp. i 10 h.p. 91-4 
2. 16 to 20 h.p., 
inclusive Ja 18 h.p. 4°5 
3.21 to 25 hp., 
inclusive ad 23 h.p. 1-8 
4. 26 h.v. and over | (By 1-h.p. steps, or by 2-3 
further groupings if 
thought desirable) 





The final result would be that all cars of “‘ popular” 
size—that is, in Group 1—would bear a tax of 10s. 
per horse-power, or 5/. per annum, together with 
petrol tax at 6d. per gallon. It was estimated that 
the number of cars owned in the United Kingdom 
would increase by the end of seven years by over 
50 per cent. of the pre-war figure. Incidentally, 
Messrs. Vauxhall Motors put forward their plan as 
“second thoughts ”’ to that of the Society of Motor 
Manufacturers and Traders, to which they had pre- 
viously subscribed, and which was based on cubic 
capacity in comparatively small steps of 100 c.c. 

On December 19, Sir John Anderson announced 
that the taxation question, and the memoranda sent 


sidered by himself in conjunction with the Minister 
of War Transport and the President of the Board of 
Trade. They had reached the conclusion that there 
was insufficient case, at any rate at present, for 
adjusting the duty as between the vehicle and its 
fuel, or for introducing a new form of taxation on 
the vehicle, such as a tax on value, but that there 
would be appreciable advantage in transferring the 
basis of calculation of licence duty on cars taxed on 
horse-power from cylinder bore to cubic capacity. 
The change, he said, would be arranged initially to 
produce approximately the same amount of revenue 
as would be received on the present basis, the rate 
to secure this result being the equivalent of ll. per 
100 ¢.c. of engine capacity, subject to a minimum. 
The decision was evidently influenced largely by 
the recommendations of the Society of Motor Manu- 
facturers and Traders. The change is, of course, a 
small one, and its chief merit is that it will relieve 
British designers of the necessity to design engines 
with small bores and long strokes simply for the 
purpose of reducing taxation. Reference will be 
made later to the new scheme in relation to export 
trade. The new arrangement, it is understood, will 
come into force on January 1, 1946, but it has not 
been decided yet whether the new rates should apply 
universally after that date, or only to vehicles which 
are first registered after that date. In the case of 
goods vehicles, it is proposed to introduce a scale 
which progresses by }-ton steps, and in the case of 
omnibuses and coaches, a scale which rises according 
to seating capacity. 

As regards the seating capacity of post-war cars, 
Messrs. Vauxhall Motors believe that considerable 
simplification will be advisable, and that, roughly 
speaking, there need be no more than three sizes of 
car in this country, namely, a serviceable popular 
size, accommodating four people, and corresponding 
to the usual 12-h.p. car; a somewhat roomier size 
for higher-income groups, roughly equivalent to the 
present 14-h.p. and 16-h.p. cars; and a large size 
Suitable for the more formal social and business 
requirements. They pointed out that, if most 
manufacturers could concentrate on the first two 
types, they would be able to reduce their costs 
substantially and thus expand both their home and 





export sales. It should be noted in this connection 
that the Vauxhall firm have never produced as many 
different models as other leading manufacturers. 

As regards design, pending the Government’s 
decision on taxation, car manufacturers’ plans for 
their post-war models have been held up to some 
extent, but some interesting views have been 
expressed as to the type of design and construction 
to be expected in due course. Mr. C. M. Simpson, 
chief engineer and designer to the Daimler Company, 
has indicated that aeroplane construction will have 
a considerable influence on car design, and that the 
new cars will be light and quiet, with increased 
mileage per gallon, as a result of development work 
done on engines during the war. Sir Miles Thomas, 
vice-chairman of the Nuffield Organisation, con- 
siders that light alloys and plastics will be utilised 
wherever possible for components, while cars as a 
whole will be better sprung and will incorporate as 
standard equipment such features as radio sets and, 
on the more expensive cars, mechanical ventilation. 
It is probable, however, that few designs which 
may be termed “ post-war”—embodying the 
numerous possible improvements arising out of the 
knowledge and experience acquired during the war— 
have yet been finalised. In the early stages after 
the end of the war, it is doubtful whether most types 
of car produced will differ much from the 1940 
models, except for the incorporation of certain 
improvements. Manufacturers will probably be 
able to utilise the jigs and dies which were ready for 
their 1940 production. 

In December, Sir Miles Thomas forecast that, 
within three months of the end of the war in 
Europe, the Nuffield Organisation would be turning 
out cars at the rate of more than 3,000 a month. 
He said that improvements would be incorporated 
in all models, and that some models would be 
entirely new. It is understood that the Standard 
Motor Company will be able to produce motor cars 
of pre-war design within ten to 12 weeks from the 


|end of the European war, while the Austin Motor 
to him by interested bodies, had been fully con- | 


Company have announced their intention of pro- 
ducing four models, all with four-cylinder engines, 
of 8,10,12and16h.p. The first three are, basically, 
pre-war models, and the fourth is a similar model 
to the 12 h.p., but having a different engine with 
overhead valves. 

It is evident that motor manufacturers have been 
giving considerable attention during the past year 
to the resumption of peace-time production after 
the war. Mr. Simmons, Public Relations Officer to 
the Society of Motor Manufacturers and Traders, 
said in June that the date when production could 
actually start would depend on how soon the 
Government released materials, but a general 
estimate was that cars would be in production within 
three months from the end of the war. Mr. Hugh 
Dalton, M.P., President of the Board of Trade, has 
indicated that he intends to do all he can, in con- 
sultation with the industry, to effect the change-over 
as quickly as possible. In September, the industry 
began to show signs of impatience at the Govern- 
ment’s delay in announcing a post-war policy. 
Official sanction for the production of prototypes 
was still lacking. Towards the end of the year, 
however, the Government released some materials 
and labour for the production of prototypes, and it 
is understood that motor manufacturers are fairly 
satisfied with the prospective steel-supply position 
and with the prospects of obtaining furnishings and 
accessories. Doubt was cast, however, on the 
ability of the producers of steel sheet* to satisfy the 
needs of both housing and the motor industry to- 
gether, but the latest Government plans appear 
largely to have abandoned the proposed use of steel 
for housing in favour of other materials. 

The price of steel was, of course, the cause of 
some dissatisfaction in the motor industry for 
several years before the war. In September,,1944, 
the president of the Motor Agents’ Association 
raised the question why the price of British steel 
was 50 per cent. higher than the world price, and 





* There are only two continuous-strip steel mills at 
present capable of supplying the 20-gauge sheet required 
for motor bodies, namely, those of Messrs. Richard Thomas 
and Messrs. John Summers. In 1939, neither of these had 
reached the stage of full production. 





how far protective duties, rings, combines and 
cartels were responsible for the difference. He said 
that 65 per cent. of the production cost of British 
motor vehicles went in raw and fabricated material 
costs, and approximately two-thirds of that per- 
centage was controlled by rings, combines and 
cartels. This, it was suggested, partly accounted 
for the fact that the pre-war production cost of a 
British motor vehicle was 1s. 3d. per lb. weight, 
while that of an American vehicle was only 9d., 
in spite of higher wage rates. According to one 
British motor manufacturer with excellent oppor- 
tunities for knowing the state of affairs in both 
countries, the price of “auto-body extra deep- 
drawing cold-rolled sheets” at Detroit was 68.32 
dols. per long ton in 1939 and 73.92 dols. per ton 
in 1944, corresponding to 14l. per ton in 1939 and 
18-51. in 1944*; while British prices were 21-251. 
and 29-25l., respectively. Since 1939, British steel 
prices have risen about 50 per cent. on the average, 
the advance relatively to American prices, after 
allowing for the depreciation of the pound, amount- 
ing to about 25 per cent. 

Sir Miles Thomas has pointed out that some 
adjustment will be necessary if the products of the 
motor industry are to compete in world markets 
with cars made in the United States. Large quan- 
tities of sheet stee! will be required for motor-body 
manufacture, although it may be possible to use 
light alloy instead of steel for certain constructional 
parts. Lord Perry, chairman of the Ford Motor 
Company, has advocated abandonment of the 
control of steel prices and a return to free compe- 
tition. There have been, of course, spokesmen of 
the steel interests to present the other side of the 
picture. It has been pointed out, for instance, that 
the cost of steel did not comprise more than 15 per 
cent. of the total cost of a pre-war car, and that, 
therefore, the price of steel could only be responsible 
to a limited extent for the high cost of production. 
In September, 1944, it was suggested that a public 
inquiry should be held to settle the argument be- 
tween the British Iron and Steel Federation and the 
motor industry, by showing the differences in prices 
paid for various steel products by British and 
American motor manufacturers, and ascertaining 
their causes. 

It has been estimated that, in the immediate 
post-war years, there will be an export market for 
private cars to a value approaching 500/. million, 
but the share which British manufacturers are 
likely to obtain is impossible to forecast. British 
manufacturers have a high reputation for precision 
engineering, enhanced by their achievements during 
the war, and, provided British cars are of the right 
types, it is considered that they will readily find 
purchasers overseas. The U.S.S.R. will probably 
require 20 million wheeled vehicles in the immediate 
post-war years, the great majority of which will 
have to be imported. The importance of seizing 
the outstanding opportunity offered in the field of 
export trade has been emphasised in many quarters. 

By far the biggest problems to be overcome in 
this connection are economic ones, and the British 
industry will be heavily handicapped in competition 
with the United States of America—its chief rival 
—unless these can be overcome. In addition, the 
United States industry enjoys the inherent advan- 
tage of size. The price of American motor cars per 
horse-power was progressively reduced from 31.5 
dols. in 1924 to 8.4 dols. in 1938, largely owing to 
the big home market, which was due in part to the 
larger population (three times that of Great Britain) 
and in part to the higher average income per head. 
Whereas, in Great Britain, the number of motor 
vehicles in use before the war was 1 to 17-7 persons, 
the in America was 1 to 3-8 persons. In 
1937, over 3-9 million private cars were produced 
in the United States, and at the close of that year 
25-45 million passenger cars and nearly 4-26 
million trucks or commercial vehicles were regis- 
tered. In the United Kingdom, sales of new 
cars in 1936-37 totalled 328,838, and, at the end 
of 1937 car licences current amounted to 1,710,241 
and commercial vehicle licences to 605,030. 


(To be continued.) 





* Converted at 4.85 dols. to the pound in 1939 and 
4.00 dols. in 1944. 
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LABOUR NOTES. 


WuEN the Report stage on the Wages Council’s 
Bill was reached in the House of Commons last week 
Mr. Bevin, Minister of Labour and National Service, 
moved two amendments to clause 18 in fulfilment of 
the undertaking which he had given in Committee. 
The effect of the amendments was, he said, to omit 
the period of five years during which employers would 
be under obligation to observe terms and conditions of 
employment not less favourable than those established 
during the war by voluntary agreement between the 
two sides of organised industry, and to ensure that the 
obligation should continue until December 31, 1950, 
and no longer, unless Parliament otherwise deter- 
mined. The amendments would make it certain that 
the arrangement would continue until the end of 1950, 
and it would then be subject to the Expiring Laws 
(Continuance) Act. The amendments were agreed to. 





The application of the Shipbuilding Group in the 
Confederation of Shipbuilding and Engineering Unions 
for “‘ a substantial increase” of wages for both time- 
and piece-workers, was discussed at a conference, on 
Thursday last week. in inburgh between repre- 
sentatives of the Shipbuilding Group and representa- 
tives of the Shipbuilding Employers’ Federation. The 
ease for the workers was stated by Mr. Stephenson, 
chairman of the group council. Mr.Gebbie, President 
of the employers’ federation, in reply, said that the 
application would be referred to the local associations 
for their consideration. The conference was accordingly 
adjourned to enable that procedure to be followed. 





The views of the district associations on the Foot 
plans for the future of the British coal-mining industry 
were considered at a meeting of the executive of the 
National Union of Mineworkers on Thursday last week. 
It is understood that it re-affirmed its belief in the 
urgent the need for public ownership of the mines. A 
statement of the position of the miners in the light 
of the opinions expressed by the districts is being 
prepared by a-sub-committee and will be submitted 
to a meeting of the executive a fortnight hence. 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to have 
come into operation, during December, resulted in an 
aggregate increase estimated at approximately 14,0001. 
in the weekly full-time wages of about 90,000 work- 
people and in a slight decrease in those of about 1,000 
workpeople. The principal increases affected building 
operatives in certain districts of England and Wales, 
and workpeople employed in the rubber manufacturing 
industry. Other industries in which increases were 
reported included pre-cast concrete-products manu- 
facture in Scotland, the ready-made and wholesale 
bespoke tailoring trade in Northern Ireland, the dress- 
making and women’s light clothing trade in Scotland, 
inland waterways transport in England, and cotton 
waste reclamation. 





Of the total increase of 14,0001., about 5,0001. was 
the result of arrangements made by joint standing 
bodies of employers and workpeople; 8,000]. took 
effect under arbitration awards; and nearly all the 
remainder was the result of negotiations between 
employers and workpeople or their representatives. 





The number of disputes involving stoppages of work 
reported to the Ministry of Labour and National 
Service as beginning in December was 133. In addition, 
20 stoppages, which began before December, were still 
in progress at the beginning of that month. The approxi- 
mate number of workpeople involved in these 153 
stoppages, including workpeople thrown out of work 
at the establishments where the stoppages occurred, 
is estimated at over 32,000, and the aggregate number 
of working days lost at those establishments during 
December at 64,000. 





In the 133 stoppages which began in December, about 
22,000 workpeople were directly involved and over 
1,000 indirectly involved—were thrown out of work, 
that is, at the establishments where the stoppages 
occurred, though not themselves parties to the dis- 
putes. In the 20 stoppages which began before Decem- 
ber and were still in progress at the beginning of that 
month, the workpeople involved during December, 
either directly or indirectly, was nearly 9,000. Of all 
the stoppages of work due to industrial disputes known 
to have been in progress at some time in December, 
the coal-mining industry accounted for 72, involving 
over 8,000 workpeople, and resulting in an aggregate 
loss of 15,000 working days. 


Eleven of 133 disputes leading to stoppages of work 
beginning in December, directly involving 700 work- 


people, arose out of demands for increases of wages; 
5, directly involving 400 workpeople, out of pro- 
posed reduction of wages; 30, directly involving 1,900. 
workpeople, out of other wage questions; 4, directly 
involving 900 workpeople, out of questions relating 
to working hours ; 20, directly involving 4,100 work- 
people, out of questions respecting the employment 
of particular classes or persons; 55, directly involving 
12,500 workpeople, out of other questions relating 
to other working arrangements, and 7, directly in- 
volving 1,400 workpeople, out of questions of trade 
union principle. One stoppage, directly involving 100 
workpeople, was in support of workers on strike else- 
where. 

In the course of a review of the work of the Trans- 
port and General Workers’ Union, in 1944, Mr. Arthur 
Deakin, acting general secretary, says :—‘‘ The year 
has been a difficult one from many angles. In 
the factories we have had to face a great many changes 
to meet the various phases of the war. There has had 
to be adaptation, reorganisation and transference of 
labour, and the problems of redundancy have had to 
be met. The union has been ever on the alert to safe- 
guard the interests of the members. I am sure they 
will appreciate and understand the immensity of the 
problem which had to be dealt with. I feel confident 
that when it is possible to record the facts of our great 
effort during the war, it will be seen that the Trade 
Union Movement played no small part in making 
possible that high standard of efficiency which has 
characterised the British war effort since 1940.” 





“The efficiency which has been reached in war,” 
Mr. Deakin goes on to say, ‘ must be maintained in 
peace, and our policy must be so shaped as to secure 
that change in the economic system which will provide 
for full social security. The Government have set out 
their plans in a series of White Papers. These plans 
should, if given effect to, go a long way towards securing 
a balan economy and full employment. But, 
obviously, as trade unionists and socialists, we are 
convinced that nothing short of Labour Party policy, 
on @ long-range basis, will finally secure that social and 
economic change which is necessary in the interests of 
the nation as a whole.” 





Of the objections to the Standing Orders Committee’s 
report urged by Sir Walter Citrine at the World Trade 
Union Conference, that relating to the proposed system 
of voting was worthy of closer consideration than it 
apparently received. It was s ted by the com- 
mittee that the voting should be by countries, and that 
a two-thirds majority should be required for the 
carrying of any resolution. Sir Walter pointed out 
that the British T.U.C., when it announced the calling 
of the conference, had stated that it would be consulta- 
tive and advisory only. He hesitated to plunge the 
conference into an atmosphere of decision by majority 
vote. The conference was designed as an opportunity 
to reason together on a basis of equality. 


How, Sir Walter asked, could they attain trade union 
unity by majority vote ? The Soviet Union delegation 
had half the total voting strength in the conference. 
He did not think it would claim that it was half 
as’ important as all the other delegations put together. 
The moment they imported the voting principle based 
on membership of delegations, they ceased to be equal 
and to have the same voice and the same weight in 
the deliberations. 





Speaking at a T.U.C. luncheon to the delegates to 
the World Trade Union Conference, Mr. Bevin, British 
Minister of Labour and National Service, said that it 
could be justly claimed that Great Britain was the 
cradle of trade unionism. ‘‘ We are proud,” he declared, 
“of this British trade union movement, and no one 
need apologise for it. It is possible to go from the 
cottage to the highest place in the land, and take a 
part in the affairs of the Government. No other insti- 
tution, and no other party, would have given us the 
chance. We have built up our social services, trade 
union recognition, and collective bargaining, and we 
have risen to a position where nothing can be done 
without consulting us.” 





According to official figures issued last week, the 
Unemployment Fund accounts for the year ended 
March 31, 1944, show a balance in hand, increased by 
a further 73,304,0021. to 243,998,3721. A further 
increase brought the balance of the agricultural account 
from 6,441,8971. to 7,807,1471. On the general account, 
the report of the Comptroller and Auditor-General 
states that the contribution income for the r was 
73,601,9481., com with 75,750,9661. Benefits 





THE WEDGE-DRAWING TEST.* 
By E. M. Loxuey, B.Eng., and Prorgssor H. W. Swrrr, 
(Concluded from page 80.) 

Tue fall in the final curve 6 (Fig. 24, page 79, unte), 
towards the ‘‘ outer diameter ” can be partly explained 
in terms of strain hardening, but is largely due to the 
fact that radial strain develops more rapidly near the 
edges of the wedge than along its centre line, particularly 
during the final stages of the draw. This is made clear 
by the photographs reproduced in Fig. 25, opposite, 
and, of course, is due to frictional effects, as is evidenced 
by the greater and more general concavity in specimens 
drawn dry or with tallow as compared with those 
drawn with Aquadag lubrication. 

The development of hardness changes during the 
wedge-drawing process was investigated by making 
hardness measurements on a series of partially drawn 
wedges. These measurements were made at various 
points along the centre line and also along the margin 
near the drawing edges. The equivalent drawing ratio 
was 1-66 and tallow lubrication was applied in the main 
series of tests. The distribution of hardness revealed 
by these measurements is shown in Fig. 26, opposite, 
the curves for centre and marginal measurements 
being shown ther for purposes of comparison. For 
the sake of clearness, individual readings are not 
shown ; they were not as consistent as strain measure- 
ments, but the curves fairly represent their systematic 
changes. It will be seen that the distribution of 
hardness is similar in general type to the distribution 
of radial strains already discussed, apart from the fact 
that the hardness in the fully drawn specimens does 
not fall away towards the “‘ outer diameter” of the 
wedge to the same ‘extent as the radial strain. A 
comparison of the various ‘“‘centre” curves shows 
that, during the earlier s , he-dening is more rapid 
near the throat of the die, but that the wider 
end of the wedge hardens rapidly in the later stages 
and becomes the hardest region in the completely 
drawn strip. 

An examination of the series of curves for the 
marginal hardness shows that this hardness increases 
in a similar way to that along the centre line, but 
that it is substantially higher at all s and at most 
points. The only exception is the middle region during 
the initial stages where, owing perhaps to the greater 
freedom to strain along the centre line, the strain 
hardening develops more rapidly here than under 
restraint at the edges. In the later stages of the draw, 
this tendency becomes largely adjusted ; though it will 
be seen that, even in the completely drawn strip, the 
hardening of the middle region is little less on the 
centre line than near the edges. Whatever the detailed 
explanation of these differences in hardness, there can 
be no doubt that they are the result of frictional 
traction along the edges. A less complete series of 
hardness measurements carried out on wedges drawn 
with Aquadag lubrication give further evidence of this 
frictional effect. The results are sufficiently repre- 
sented by the values of maximum hardness for the 
centre line and margin shown in Table V, herewith. 


TABLE V.—Mazrimum V.D.P. Hardness Readings. 




















Centre. | Near Edge. 
Stage. Travel. ~a . 
In. | al- | Aqua-|Differ-| Tal- | Aqua- | Differ- 
low. | dag. | ence. low. dag. ence. 

0 0 85 85 0 &5 &5 0 
1 4 135 127 8 134 129 5 
2 1 148 140 8 146 141 5 
3 1} 159 155 4 163 158 5 
4 2 167 160 7 173 164 9 
5 24 170 161 9 175 169 6 
6 Fu 170 162 8 178 172 6 

















From this table it will be seen that the general hardening 
is distinctly less than with tallow lubrication, but that 
the differences between centre line and margin are still 
marked. 

It would have been interesting, in retrospect, to have 
obtained corresponding values of both hardening and 
radial strains for a wedge drawn without lubrication, 
but reference to Fig. 18 will show that such a wedge 
with the drawing ratio adopted (1-66) could not be 
successfully drawn. It was not considered necessary 
to repeat the whole of these measurements, which 
involved a good deal of labour, on three series of wedges 
with a more moderate drawing ratio, since the tests 
actually made appeared sufficient to demonstrate the 
essential fact that friction at the edges is a dominant 
factor in the ry pm ern process. 

The results of the critical and experimental examina- 
tion of the wedge-drawing process as a possible basis 





* Report on Deep-Drawing Research carried out at 
Sheffield University, under the direction of Professor 
H. W. Swift, for the Automobile Research Committee 





totalled 2,638,069/., against 3,263,548/., and the cost 





of administration was 149,008/. lower at 2,327,3681. 


of the Institution of Automobile Engineers. Abridged. 
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for the commercial testing of deep-drawing properties 
seem to justify the following conclusions. 

(1) In theory, wedge drawing is a unidirectional 
simulation of cup drawing in a simplified form which 
eliminates any effects of die or punch profiles. This 
simulation is only valid so long as the hoop stress is 
everywhere compressive in type, but this limitation 
does not affect conditions within the practical range. 

(2) For purposes of determining the limiting drawing 
ratio, it is necessary in either form of test to carry out 
a series of convergent bracketing tests, but for proof 
testing or acceptance purposes, one test at a single 
specified drawing ratio would suffice. With strip 
material subject to directional properties, it would be 
necessary. either to make tests in both longitudinal 
and transverse directions, or to specify a minimum 
transverse drawing ratio since this is, in general, the 
critical value. 

(3) Because of the shape of the wedge specimen, it 
would be difficult to carry out tests on transverse 
specimens taken from narrow strip. This limitation is 
not so serious in the case of circular blanks for the 
cup-drawing test. 

(4) On account of the greater axial length of the 
apparatus and specimen and of the greater length of 
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draw, the wedge-drawing test could not be carried 
out in a testing machine of normal commercial con- 
struction, but would demand either a testing machine 
with a specially long straining range or a special (and 
preferably hydraulic) straining machine. 

(5) The wedge-drawing test is, on the whole, more 
readily adaptable than the cup-drawing test for speci- 
mens of different thickness. Assuming that blank 
holding of the positive clearance type is adopted—and 
spring-loaded blank holding introduces an additional 
factor of uncertainty—wedge specimens of different 
thickness can be accommodated by means of a series 
of pressure plates, or more simply by means of a series 
of spacers introduced behind the tapered die plates. 
These spacers should be cut conveniently from the 
same sheet as the specimens themselves. Cup-drawing 
specimens would require a similar system of spacers 
for blank-holding purposes and, in addition, a series of 
punches or dies covering the gross radial clearances 
required for the range of sheet thicknesses contemplated. 

(6) The effect of variation in the drawing ratio 
according to the ratio of thickness to blank diameter 
would not arise, nor, on the other hand, could it be 
ascertained in the wedge-drawing test. 

(7) Wedge specimens are more expensive to prepare 
than circular blanks. In either case, careful and uniform 
machining of the edges is necessary, and this is more 
easily and quickly achieved by turning in a lathe than 
by milling in a special jig. Moreover, since the profile 
at the critical section at the junction of the taper and 
neck of a wedge specimen has, in any event, to be 
finished by hand, the human factor cannot be avoided. 

(8) The drawing ratio obtained in practice from the 
wedge-drawing test is substantially lower than that 
obtained in the cup-drawing test. Since this latter 
form of test is admittedly more fully representative of 
true drawing conditions, the failure of wedge drawing 
to give similar results must be regarded as a short- 
coming of the wedge test. 

(9) The marginal range of uncertainty between 
success and failure is considerably greater in the wedge 


test than in cup drawing. In the wedge test, this range 
is about 5 (F -- 1), while in cup drawing it is only 
1 
1 /R, 
40 \R, 

(10) It is known that the strength of the walls of a 
cup during drawing is some 15 per cent. greater than 
the normal strength of the metal due to the restriction 
of hoop shrinkage by the punch. The absence of this 
indirect reinforcement in wedge drawing accounts, in 
part but by no means entirely, for the lower results. 
(11) There is abundant evidence of the effect of edge 
friction in wedge drawing : (a) the permissible drawing 
ratio as compared with cup drawing; (b) variations in 
the wedge-drawing ratio according to the lubricant 
used; (c) the spread of results and the variations in 
drawing load (about 16 per cent.) with any given 
lubricant and drawing ratio; (d) unequal distribution 
of strains across the specimen, reflected in marginal 
distortion which varies in extent according to condi- 
tions of lubrication ; (e) variations in hardness, which 
follow generally those in radial strains, are evidence of 
abnormal stress and strain in the marginal regions of 
the 
From these several observations, it seems clear that 
the main disability underlying the wedge test is to be 
sought in the frictional conditions at the edges. A 
simple consideration of the forces operating during the 
wedge-drawing process will show that friction of quite 
normal amount will account not only for the range of 
uncertainty and for the apparently inferior drawing 
conditions revealed by test, but also for the still more 
marked discrepancy between the actual drawing load 
and that theoretically required to draw the same wedge. 
In the wedge drawing of a specimen having an angle 
of taper of 2 «, the resultant reactions from the wedge 
die faces will be inclined at an angle (« + ¢) to the 
transverse section, where ¢ is the angle of friction 
between the die and the edge of the specimen. If the 
frictional conditions are the same on both edges, these 
reactions R will be symmetrically disposed, and their 
lines of action will meet on the centre line as indicated 
in Fig. 27, herewith. The drawing force P will pass 
through this point of intersection and will therefore 
apply a uniformly (or at least symmetrically) distributed 
tensile stress across the neck, provided that the clamps 
which apply the drawing force are centrally loaded. 

The triangle of forces for the wedge specimen will 
then be as shown in Fig. 28, and if the transverse force 
required to produce plastic flow is Q, the corresponding 
drawing force will be 


P = 2Q tan (a + 4). 


Assuming that this trunsverse force is unaffected by 
the frictional conditions, the drawing force will there- 
fore be proportional to tan (a + ¢) and if there were no 
friction, the drawing force would be 
P, == 2Q tan a; 
hence the ratio of the actual to the theoretical drawing 
force is 
P _ tan(«+ ¢) 
ae 
For the small values of « and ¢ associated with the 
tan ¢_ 
tan «” 


P =1+6tan ¢d=1 + 6p, where 


G 
p is the coefficient of friction. If this coefficient 
p = 0-10, the drawing force will therefore exceed the 
frictionless value by 60 per cent. and, if ». = 0-16, it 
will exceed it by 100 per cent, 

A secondary effect of friction, which may further 
accelerate failure in this test, arises from the well- 
known fact that the coefficient of friction is a notoriously 
inconstant constant. If this coefficient has different 
values on the two edges, the two reactions R will not 
meet on the centre line of the specimen, and the drawing 
force P will therefore be offset from that line. This 
will produce a non-uniform tensile stress across the 
neck of the specimen and the maximum stress, which 
will occur at one edge of the neck, will exceed the 
mean and so bring about premature failure. If, for 
example, with « = 10 deg., the coefficient of friction is 
0-15 on one edge and 0-17 on the other, and if it is 
assumed that the resultant reactions R act at points 
where the width across the wedge is 3 in.—a not un- 
reasonable figure for a critical draw, since the hoop 
compression is greatest towards the outer end of the 
wedge—it is easy to show that the tensile stress in the 
neck will be increased locally by some 13 per cent. 

The treatment given above for primary and secondary 
frictional effects is, admittedly, only approximate since 
the hoop compression Q required to produce plastic 
flow is not entirely unaffected by the friction conditions, 
but the general validity of the result is beyond doubt. 
It shows that, with the coefficients of friction likely 
to be met in practice and with the wedge angle com- 
monly adopted, the effect of friction on the drawing 


wedge test, this ratio is approximately > =1+ 
0 


and, if « = 10 deg., 
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force is very substantial. It is, in fact, not unreasonable 
to assert that the frictional conditions along the edge 
of the specimen dominate the wedge-drawing test. 


If friction were only to affect the mean value of the 
drawing ratio and to a similar extent under different 
conditions and with different materials, it would not 
invalidate the wedge-drawing test as a means of com- 
parison between materials, since it would place them 
in the correct order of merit; but the coefficient of 
friction varies from one material to another, from one 
lubricant to another and, as is clear from the tests, 
even from one test to another under ostensibly similar 
conditions. It does not allow the wedge test therefore 
to give a sharp definition between one material and 
another, nor can it be expected to place materials in 
their true order, since the of drawing ratios 
between different materials is not wide and the effect 
of friction is large. 

To make the wedge test satisfactory, it would be 
necessary to reduce the effect of friction to a mere 
fraction of that revealed in any tests made hitherto. 
The logical and direct method of reducing the friction 
itself does not appear easy to accomplish, for the con- 
ditions along the edge of the specimen are extremely 
unfavourable to lubrication. Intensities of pressure 
of the order of 10 tons to 20 tons per square inch will 

inly arise and there are none of the pre-requisites 
for the formation or maintenance of lubricating film. 
It has been shown that even the use of Aquadag, which 
is essentially a solid lubricant and therefore specially 
resistant to expulsion, brings comparatively little im- 
provement, and the American results at a high speed 
of drawing show that this also is ineffective. 

In theory, the effect of a given coefficient of friction 
could be reduced by increasing the wedge angle «, 
but the wider the le a rr perfectly does the 
wedge draw simulate the cup draw owing to the greater 
disturbance of radial symmetry of stress distribution 
in the critical region at the neck of the specimen. With 
a value of » = 0-15 it would be necessary to increase 
the total wedge angle from 20 deg. to 50 deg. in order 
nominally to halve the effect of friction, and this 
widening would tend to concentrate the tensile stress 
in the neck towards the corners in contact with the 
throat of the die and so bring about rupture at a lower 
drawing load. It seems, therefore, that friction is an 
inherent disability in the wedge-drawing test and that, 
if reliable figures for drawing capacity are required, it 
does not provide a satisfactory alternative to the cup- 
drawing test ; but, since the only objection to the cup- 
drawing test which does not apply equally to the wedge 
test appears to be the need for a series of punches (or 
dies) to accommodate blanks of different thickness, the 
general position need scarcely be regarded as desperate. 

The work described in this article was carried out in 
the University of Sheffield as part of a programme of 
research on deep-drawing problems with the support of 
the Automobile Research Committee of the Institution 
of Automobile Engineers. At all stages of the work 
the authors have received valuable help from Mr. J. W. 
Harland, B.Sc. (Eng.), which they specially desire to 
acknowledge. 





FILM LUBRICATION OF PARALLEL 
THRUST SURFACES* 


By A. Foac, M.Sc., A.M.I.Mech.E. 


Tue apparently anomalous behaviour of plain non- 
taper thrust collars—which were found to carry high 
loads at high speeds with low friction—was observed 
during an investigation of various types of thrust bear- 
ings for a particular application. Although the required 
operating conditions were rather special and cannot be 
given in detail here, they differed from usual engineer- 
ing practice chiefly as regards the speed of the rotating 
member of the bearing, which was considerably higher, 
in terms of angular velocity, than has been common for 
shafts subject to high thrust loads. This investigation 
was concerned with the determination of the load- 
carrying capacity of existing t of thrust bearing, 
such as the Michell bearing, under the special operating 
conditions, and if possible, the development of other 
and simpler types. After establishing that a Michell 
type bearing performed satisfactorily at the high speeds, 
a systematic investigation of various modifications to a 
plain annulus was begun and it was soon apparent that 
loads of the same order of intensity could be carried on 
simple fixed pads. The surfaces of these pads had been 
made so that, when running, they would be parallel to 
the rotating surface and the inlet edges had been made 
as sharp as possible, in order to avoid any tendency to 
a taper “ edge effect.” 

All the usual geometrical requirements for the 
establishment of a fluid film were absent, therefore, but, 
in spite of this, subsequent investigation has accumu- 





* Paper read at a meeting of the Institution of Mecha- 
nical Engineers, in London, on Friday, January 12, 1945. 
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lated considerable circumstantial evidence in support 
of the view that fluid-film conditions occur, and a 
tentative theory explaining the behaviour is put for- 
ward in this paper. The investigation is continuing, 


partly to provide data for design and also wi 
the object of obtaining direct or otherwise, by 
pressure measurements in the oil film, of the fluid-film 


conditions and verification of the tentative theory. 
Although these results were obtained under exceptional 
speed conditions, there seems to be good reason to 
assume that the general characteristic determined in 
this investigation may be applicable at low speeds. 
Figs. 1, 2 and 3, opposite, show the bearing arrange- 
hed bale Gitghity designed end PAB fitiareds invely. 
8 an ‘or work involv- 
ing both thrust and journal loads, applied separately 
or simultaneously, and was therefore more complex 
and difficult to use for fundamental work on plain thrust 
faces than if the machine had been built for thrust only. 
Two thrust collars A, A were used at the same time—so 
that there was no resultant thrust on the shaft—and 
were pressed hydraulically, by means of annular pistons 
B, B against opposite faces of a rotating collar C, fixed 
to, the centre of a horizontal shaft pcr ens Ay me 
supporting bearings. The stati mem o 
thrust bearings were ctnindena to otitbe housing D, 
— had freedom to ware a rg ta ge a 
a plane at right-angles to axis. us t 
frictional —. on the stationary collars due to the 
rotation of the shaft could be balanced and measured 
by adding weights to an arm attached to the housing. 
Tn all cases so far examined, the rotating thrust faces 


have been surfaces normal to the axis of rotation. 
To carry the weight of the floating collars and housing, 
it was to introduce narrow journal bearings 


E, E, the frietion of which also reacted on the floating 


housing, Allowance for this has been made by making | 7N 


prior calibration of the whole assembly under zero 
thrust load at various speeds and temperatures, and 
thus the friction variation of the journal bearings only 
with speed and temperature was obtained. 

Sati temperature measurements have been 
difficult, and errors in the results obtained are largely 
due to this difficulty. Thermocouples were inserted 
in the thrust faces and in the journal bearings—one in 
each—and probably gave reasonably mean values for 
the bearing metal temperature in each case. The 
thermocouples in the journal bearings, placed within 
about 0-03 in. of t® bearing surface on the nominal 
load line, were used merely to enable an allowance to 
be made for the effect of variations of friction of these 
bearings with temperature on the measured friction 
torque. As this recorded temperature was calibrated 
directly against a load on the friction arm, any appreci- 
able error involved in this case is likely to arise only 
from possible changes in eccentricity of the journal 
bearings when the thrust load is applied. With the 
thrust bearings, one of the operating variables was oil 
viscosity, and it was necessary to estimate its value in 
the actual oil film by temperature measurement as 
near the film as possible. The design of the machine 
made it impracticable to introduce more than one 
thermocouple into each thrust collar, while in the case 
of the Michell bearing, the construction of the bearing 
itself made the introduction of even one thermocouple 
difficult. In this latter case, a thermocouple with very 
flexible leads, so as not to interfere with the tilting 
action of the pad, was inserted in a direction radially 
inwards into a small hole drilled into one of the pads, 
and the thermocouple junction was located behind the 
centre of area of the pad and about 0-05 in. behind its 
bearing face. For plain thrust collars, in which various 
arrangements of fixed pads have been used, one thermo- 
couple was inserted, as in the case of the Michell bear- 
ing, behind the centre of area of one pad and at a 
similar distance behind the bearing face. The error 
involved in obtaining a mean viscosity figure from such 
a temperature observation is unknown, and it is 
intended, at a more convenient time, to attempt a more 


-accurate determination. However, in the circum- 


stances, it has been necessary to base values for viscosity 
on this temperature determination, and, qualitatively, 
this has sufficed to show the influence of oil viscosity 
on bearing behaviour. 

In all cases, oil was supplied, as shown in Fig. 1, to a 
circumferential groove F in each journal bearing, from 
which it passed through four axial grooves G to the 
inner edge of the thrust annulus, passing radially out- 
wards across the thrust faces. It soon became evident, 
in preliminary runs with the Michell bearing, that the 
pads were not functioning satisfactorily and, after some 
consideration, it was thought that the unrestricted flow 
of oil between the pads, assisted by centrifugal force, 
might be causing intermittent starving of the actual 
bearing surfaces. It was decided, therefore, to run 
with the pads fully flooded and this was achieved most 
simply by fitting the rings H, H shownin Fig.1. These 
were attached to the housing and had a diametral clear- 
ance on the rotating thrust collar of 0-010 in., leaving a 
narrow annular space 0-005 in. wide and } in. long as 
the only oil outlet from the pad annulus. This restric- 





tion, or throttling of the oil outlet, gave a small positive 
pressure all over the thrust faces and a considerable 
improvement in bearing capacity. This arrangement 
was used in all subsequent running. 

The first experiments were carried out on four-pad 
Michell bearings to obtain a basis for comparison. ‘['h« 
pads, which were faced with had a total 

the centres of area of the pads 

were approximately 14 in. from the centre of the b«ar- 
ing. pad was to tilt freely on an axis 
offset from its radial axis of symmetry and the bearings 
were, therefore, suitable for one direction of rotation 
only. Since two bearings were used simultaneously 
ee bone faces of a thrust collar on the 
shaft, two Mi bearings were mirror images of 
each other. These bearings w mage he @ variety 
i ing ranges 8) » load, and 
temperature and with two oils of different viscosities 

i determinations were made under each con- 
dition. In addition, they were loaded up to failure 
at the highest speed. it was found that friction 
increased with speed, decreased with increasing tem. 
perature (that is, with ing viscosity), and that 
a r ph asing load, 
up to a limiting load, which it increased rapicdl) 
with decir: bw of ic tenting. Ase ond 
qualitative relationships were typical of fluid film (or 
viscous) conditions, and when , (coefficient of friction) 
was plotted against the non-dimensional parameter 
(Z = oil viscosity, N = speed of rotation of the shaft. 
and P = intensity of pressure), it was found that the 
points lay approximately on a single curve, irrespective 
of the individual values of Z, N, or P. This curve is 
shown in Fig. 4, opposite, curve a. mic scales 
have been used because of the wide range of values of 





This curve is, substantially, a straight line of 


Pp - 
slope 4 except at the lower end, where, presumably. 
departure from fluid-film to boundary conditions is 
beginning. The characteristic equation for these bear 


ZN\4 ‘ 
&) approximately. The 





ings is therefore pu - K,( 


maximum load carried by these bearings over the range 
of conditions examined was approximately 2,000 Ib.. 
that is, 1,560 lb. per square inch. 

The work on plain fixed surfaces was begun with a 
pair of collars, whitemetal-faced, consisting of plain 
annular rings unbroken by grooves or tapers. The 
width of the annulus was the same as the radial width 
of the pads, and the mean radius was the same as in 
the Michell bearing. At high speeds, and with a thrust 
load of 30 lb., the oil flow, with an inlet pressure of 
20 Ib. per square inch was very small, and consequently, 
although the coefficient of friction was only of the order 
of 0-05 (indicating, at least, partial viscous conditions). 
the heat generation was so great compared with the heat 
dissipated in the oil that after a few minutes’ running, 
the temperature of the bearing metal had reached 
100 deg. C. (212 deg. F.) and was still rising rapidly. 

The inner circumferential edge of each annulus was 
then radiused (4 in.). This gave an increased oil flow 
with the same inlet pressure, and equilibrium was 
reached at high speed with a thrust load of 50 1b. When, 
however, the thrust load was increased to 100 Ib., the 
oil flow decreased almost to nothing and the tempera- 
ture rose rapidly. It appears that, with either of the 
above arrangements, the thrust load is supported by 
the oil supply pressure and that neither of them has 
any practical value as thrust bearings. 

To allow a much greater flow of oil through the bear- 
ings and thus to dissipate heat more rapidly, two radial 
grooves, } in. wide and 4 in. deep, spaced at 180 deg., 
were cut in the stationary thrust faces. The edges of 
these grooves were made as sharp as possible so as to 
avoid any short converging channels, in the direction of 
motion, between the opposing faces in the final assembly, 
the only object being to increase oil flow. This point is 
emphasised because of the entirely unexpected results 
subsequently obtained. With the same oil supply 
pressure as before, the thrust load was steadily increased 
up to 800 Ib. at constant speed without any sign of 
failure. The temperature stabilised at a relatively low 
value, and it appeared that the bearings would run 
indefinitely under these conditions. Before extensive 
running, the bearings were dismantled and, on examina- 
tion, there was no evidence of any change in the geo- 
metry of the thrust faces. All the i ore inal machining 
marks on the whitemetal face were still clearly visible, 
showing that contact had not been approached, even 
under this high load. This was regarded as strong 
evidence of fluid-film conditions and it appeared that 
a pressure film was being generated quite apart from, 
and considerably in excess of, anything due to the oil 
supply pressure. 

Further experiments were carried out, as with the 
Michell pppoe with variations of speed, load, and oil 
viscosity ; and friction determinations were made under 
each condition. The friction was observed to depend 
on these three operating variables in the same qualita- 
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logical step, therefore, to plot » against Pp’ * pre- Cc be : 
viously ; and for the purpose of calculating > Z was 
taken from a viscosity-temperature curve of the lubri- . re 
cant at the temperature measured in the stationary (s468.0) “ENGINEERING” 


thrust collar midway between the grooves. This 
procedure necessarily involves some degree of approxi- 
mation, not easily determinable, since there may be a 
temperature gradient across the oil film and across the 
oil film-bearing metal interface, and the temperature 
gradient in a circumferential direction is probably 
smaller in the bearing metal than in the oil film. These 
qualifications also apply to the Michell case, although 
the second one is likely to be of less importance owing 
to the much shorter circumferential length of the Michell 
pad. However, no means of determining operating 
oil viscosity was available and, apart from some scatter 


of points at high values of >’ the plotted points were 


found to lie on a single curve, irrespective of the 
individual values of Z, N, and P. This curve, shown 
in Fig. 4 (curve b), with logarithmic scales, has an 
approximate slope of } ; and the characteristic equation 
for these bearings is therefore, » = 


K, (>) where 
K, > K,. 

The maximum load applied to these bearings was 
2,200 lb. which was safely carried for a finite period 
after equilibrium had been reached. It sh be 
noted that, although this maximum load was in excess 
of that carried by the Michell bearings, the bearing 
area was pay oer wary four times as t. Other 
experiments described below give a much closer com- 


parison of the two types. The relationship p « (>) 


even if not exact, when considered in conjunction with 
the absence of contact markings between the opposing 
surfaces after running, the low values of coefficient of 
friction (of the order of 0-005 at minimum friction), 
and the high thrust loads carried satisfactorily at high 
speeds, provides substantial evidence of the existence 
of fluid- conditions. 

Many, other experiments have been carried out on 
plain collars having two, three, and four , circum- 
ferential lengths varying from + to } of the circumfer- 
ence, and radial widths covering a range of 4 to 1. 
In all these cases, similar behaviour has been observed 
and, to a first approximation, the performance of each 
can be ——- by an equation of the form 


sat (+). Changes in length and width of pad 


alter the value of K and the value of > below which 





supposedly full fiuid-film conditions cease to obtain 
and boundary conditions are approached. Bearings 
with different numbers of pads of the same dimensions 
all give the same characteristic equation. All these 
effects provide additional evidence of fluid-film con- 
ditions existing between opposing parallel surfaces 
under ropa " was " . sims 

A pair of fixed- rings, identical in all dimen- 
Pred ert the Minha bearings described above, were 
constructed in order to obtain a direct comparison 
between fixed and tilting pads. These ings were 
run under identical conditions of oil supply pressure 
and temperature and at the same speeds as the Michell 
bearings, and in both cases the thrust load was increased 
until breakdown was approached. The usual measure- 


TABLE I.—Comparison of Behaviour of Fixed and Tilting 
Pads. 


Oil supply pressure, 9 Ib. per square inch ; oil supply tem- 
perature, 40 deg. C. (104 deg. F.). 





























Failure Load. Bearing 
Temperature 
Area, Just Before 
Bearing. So. th Speed. Failure. 
, Linper pus 
| Lb. Sq. in. 
| Deg. C.| Deg. F. 
Tilting-pad 1-28 N 1,900 | 1,480 114 237 
2N 1,700 | 1,330 140 284 
Fixed-pad ..| 1-28 N 1,500 | 1,170 100 212 
2N 1,400 | 1,090 115 239 
ments of temperature and friction were made. A brief 


summary of these results, showing a comparison at 
two speeds is given in Table I. 

In the above experiments, there was no external 
source supplying heat to the bearings, and heat was 
dissipated from the bearings by the oil and by con- 
duction and radiation from the housings. With these 
conditions of operation, the gain obtained in load- 
carrying capacity by reason of the tilting action of the 
pads is only of the order of 25 per cent. It will be 
noticed, however, that just prior to failure, the tem- 
perature of the tilting pads (and therefore, presumably, 
of the oil film) was higher than that of the fixed pads. 
The higher temperature occurred in spite of the fact 





that the minimum friction was lower, in the ratio of 
about 4/5, but this may be due to the tilting pad losi 
heat by conduction only across a line contact. If, 
therefore, the two bearings are compared on a fixed 
viscosity basis, the tilting pad is better than the fixed 

by an amount greater than appears from the 
above results. Such a comparison would correspond 
to the practical case of a bearing of which the tempera- 
ture is determined largely by other factors than the 
heat generated in the bearing itself, but even with this 
unfavourable comparison, the fixed-pad bearing has a 
remarkable performance. 

The experiments so far described were carried out 
with pads of which the inlet edges had been made as 
sharp as possible, and the thrust faces of all pads had 
been machined so that they all lay in the same plane, 
to within very fine limits, and when assembled, formed, 
with the rotating collar, a bearing consisting of a series 
of parallel surfaces. At this stage, it seemed that the 
most probable explanation of the behaviour was that 
there was, inevitably, a minute radius or chamfer on 
the inlet edge of each pad, which would cause a pressure 
of some magnitude to be generated at or near the 
entrance to a pad and which would gradually fall off 
to zero, due to side leakage, at some point at or near 
the outlet edge. No such radius or chamfer was 
apparent, even after ing, but to obtain further 
information on this point, the effect of putting radii of 
known magnitudes on the edges was investigated. Two 
series of runs were made with a j,-in. radius and a 
}-in. radius on each inlet edge. No measurable differ- 
ence from the sharp-edge arrangement was obtained 
in either ; nor was there any difference in perform- 
ance when the direction of rotation of the moving collar 
was reversed. It was apparent, therefore, that a 
parallel surface without a rounded inlet edge was 
capable of sustaining considerable loads and that some 
new explanation of this surprising phenomenon was 

wired. 

In these experiments, the difference in temperature 
between the oil entering and leaving the bearing was 
considerable. This temperature change is due to 
frictional heat given to the oil in its passage between 
the loaded surfaces, and thus a unit volume of oil 
entering the bearing surfaces will, if side leakage is 
neglected and the oil is assumed to be incompressible, 
increase in volume by an amount <(T, — T,) where 
e is the coefficient of thermal expansion and T, and T, 
are the temperatures of the oil at the entrance and 
exit, respectively, of the lubricating film. Although 
temperatures of the oil at these two exact points were 
not measured, T, can be assumed to be approximately 
the same as the bulk oil supply temperature, and T, 
will be not less than th» temperature recorded in the 
bearing metal. In some cases, these two temperatures 
differed by at least 100 deg. C. (180 deg. F.) and there- 
fore the factor <(T, — 'T,) in such cases would be of 
the order of 0-1. This means that the volume of oil 
leaving the lubricating film would be 10 per cent. 
greater than the volume entering, subject to the 
assumpiions regarding side leakage and compressi- 
bility. It is customary in theoretical treatments of 
film lubrication either to omit mention of volumetric 
change or to consider its effect to be negligible, but 
it would seem that, in this case, at least, its effect 
may be far from negligible and, by analogy with the 
classical case of constant-volume viscous flow between 
converging surfaces, one might expect a pressure to 
be generated which would be of the same order of 
magnitude as that produced by a 10-per cent. taper, 
which can, under certain conditions of speed and 
viscosity, be considerable. : 

The case of two surfaces, one moving relative to the 
other, separated by a thin viscous film of incompressible 
fluid, may be treated briefly as follows. In Fig. 5 (a), 
herewith, let abdcklnm represent any element of 
the fluid between these surfaces referred to axes X, 
Y,:W, where X is the direction of motion and distances 
across the film are measured in the Y direction. 

It is assumed that there is no velocity of the fluid 
in the W direction, that is, no side lea , and that 
velocities in the Y direction are negligible compared 
with those in the direction of motion. If u, S, and p 
are velocity, shear stress and hydrostatic pressure at a 
point z yw, then the forces acting on the element of 
fluid are— 

(1) Along cd nm, S dx dw (to the left) ; 

(2) Along a blk, (S + dS) dz dw (to the right) ; 

(3) Normal to ac m k, p dy dw (to the right) ; 

(4) Normal to bd nl, (p + dp) dy dw (to the left) ; 


and, for equilibrium, dS dx dw = dp dy dw 


dS dp 
or . dy = ae ° (1) 
Now, by definition, S = Z ae where Z = viscosity, 
dS du s 
or ty = dy?’ ° (2) 


Substituting in (1) 2 a1 (3) 
cf 
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This means that the generation of pressure in a 
viscous film can be considered in terms of the trans- 


verse velocity _. The transverse velocity 
gradients in the can be represented diagrammatic- 
ally as follows. In Fig. 5 (5), let AB be a surface 
moving with velocity U, in the direction shown, 
relative to a second surface CD and let the s 
between represent a thin film of viscous fluid. Then, 
if A E and B F are marked off along A B to represent 
the magnitude of U, and if AC and BD are drawn 
perpendicular to A B, the fi AEC and BF D will 
represent velocity distribution diagrams at the trans- 
verse sections A C and BD ; that is, a line such as ae 
will represent the velocity u at a point on the section 
AC, distant y from C. This assumes that there is 
no slip of the fluid at either boundary. 

Considering first the case where the surfaces A B 
and CD are convergent—Fig. 5 (b)—and there is no 
volumetric change in the fluid (the usual fluid-film 
case), if it is assumed that side leakage is negligible, 
the quantity of fluid passing section AC is equal 
to the quantity passing section BD and, therefore, 
the area of diagram AEC equals that of diagram 
BFD. Similarly, at any other section PQ inter- 
mediate between AC and BD, the area of diagram 
PRQ=AEC=BFD. Now, since the pressure in 


the fluid is zero at entry and exit, cf (z measured along 


A B) must be zero at some intermediate section ; and 


therefore from equation (3) above, a must also be 
zero at this section. If PQ represents this section, 
then Q R must be a straight line. Also, since AC > 
PQ > BD, the mean velocity at B D > mean velocity 
at PQ > mean velocity at A C, so that, to satisfy the 
area equality, the velocity lines C E and D F must be 
curved as shown in Fig. 5(b) and the fluid may be 
imagined as bulging outwards at both inlet and outlet 
edges. At entry. is positive, at some section PQ 





it is zero, at exit it is negative, and a pressure is gene- 
rated according to the dotted line in Fig. 5(b). Ex- 
periment confirms that ‘such is the case with surfaces 
arranged in this way. — : 

The case of parallel surfaces with volumetric in- 
crease (the case described in this paper) may be treated 
similarly and gives the velocity distributions shown 
in Fig. 5 (c), which are similar to those obtaining in the 
first case. 

In Fig. 5 (c) AC = PQ = BD, andAE=PR= 
BF = U; but areaA EC < area PRQ < area BF D. 
As before Q R must be a straight line, and therefore 
the velocity line CE must bulge towards the inlet and 


the velocity line DF towards the outlet ; that is, se 


is positive at inlet, zero at some intermediate section, 
and negative at outlet, which are the required theore- 
tical conditions for pressure generation. 

If the rate of change of volume in the X-direction is 
the same as the rate of convergence in the first case, 
and providing these are both small, the distortion of 
the velocity curves will be similar. If the mean oil 
viscosities are the same, the pressures generated in 
the two cases, on this basis, will be of the same order. 
The large temperature change in the lubricant from 
inlet to outlet of each thrust face will be accompanied 
by a large viscosity change, and, although this viscosity 
change does not affect the argument given above for 

generation, it will, of course, have a consider- 
able influence on the magnitude of the pressure gene- 
rated and on the shape of the pressure distribution 
curve, as also will side leakage. 

These experiments have clearly demonstrated the 
ability of thrust bearings consisting of parallel opposing 
faces to sustain loads of almost the same order of 
magnitude as can be sustained by tilting-pad thrust 
bearings of the same bearing area. The conditions 
under which such bearings have been shown to function 
may be somewhat exceptional as regards speed, but 
from the evidence obtained there is reason to su 
that the behaviour would be similar under more normal 
speed conditions if allowance is made for the influence 
of speed on pressure generation in viscous films. No 
direct measurements of pressure in the lubricating film 
have yet been made, but the magnitude of the loads 
carried, the low friction losses, the apparent absence 
of contact markings and the general relationship 
existing between friction, speed, Toad, and viscosity, 
provide strong evidence of the existence in such bear- 
ings of a viscous pressure film. It is suggested that a 
pressure film is generated as a result of thermal ex- 
pansion of the fluid in its passage through the loaded 
regions which produces a distortion of the velocity dis- 
tribution curves in the film in a manner similar to that 
produced by a convergence of the bearing surfaces 
with constant-volume flow. If this explanation is 
correct, it would seem to be necessary to take into 
account this expansion effect in bearings in which the 
heat generated in the oil film is considerable. 





** ENGINEERING ”? ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification 

is stated A each case; where none is mentioned, 

Specification is not 
Where inventions are communicated from abroad, the 

Names, etc., of the Communicators are given in italics. 


"Bpice sales Branch, "$8, "Southampton Puidings, 


é 





INTERNAL-COMBUSTION ENGINES. 


563,163. Fuel Injector. Davey, Paxman and Company, 
Limited, of Colchester, and E. P. Paxman, of Colchester. 
(2 Figs.) April 22, 1943.—The invention is a construction 
for protecting the face of a fuel injector nozzle for an 
internal-combustion engine against the effects of heat 
and corrosion. The fuel injector a extends into a 
socket b in a cylinder head in a direction which is 
at right angles to the axis of the cylinder c, the inner 
end of the injector which constitutes the nozzle d opening 
into the combustion chamber e above the cylinder. The 
device consists of a thimble f of heat-resisting material 
(for example, heat-resisting steel), the flat circular inner 
face g of which is adapted to lie flush with the wall of the 
combustion chamber e. The thimble / is separate from 
the nozzle itself and is formed as a cylindrical sleeve, 
the inner end of which is closed by the face g except 
for a central perforation, the walls of which are flared 
slightly outwards towards the combustion chamber. The 
outer end of the thimble is open and is surrounded by 
a flange i, which is held in position against an annular 
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shoulder j formed in the injector socket b and a shoulder k 
on the injector body. Between the flange i on the thimble 
and the shoulder 2 on the injector body is a dise I of a 
yieldable material, which acts as a jointing element to 
prevent any leakage taking place from the combustion 
chamber, the washer being made preferably of a material 


having a low heat conductivity value. The thimble f | 
thus surrounds the nozzle portion d of the injector, the 


jet opening in which coincides axially with the flared 
opening in the thimble. The thimble is of such dimen- 
sions, however, that none of its inner surfaces is in actual 
contact with the nozzle. In both forms of construction 
described and illustrated the inner face of the injector 
nozzle d is very substantially screened from the com- 
bustion chamber by the member g and by using for this 
purpose a small and easily renewable protective device 
the metallic nozzle d is protected against the effects of 
heat and against corrosion so that its working life is 
materially lengthened. It has been found in practice, 
moreover, that the slight withdrawal of the nozzle d from 
the combustion chamber e due to the interposition of the 
protective device in no way reduces the efficiency of the 
injector as a whole. (Accepted August 1, 1944.) 


PRINTING AND ALLIED MACHINERY. 

563,263. Delivery Mechanism for Printing Machines. 
Dawson, Payne and Elliott, Limited, of Otley, and R. 
Payne, of Otley. (5 Figs.) March 22, 1943.—The inven- 
tion is delivery mechanism of the kind wherein the 
printed sheets from the impression cylinder are_con- 
veyed by platforms consisting of tapes or strings 
arranged between chains which carry the platforms to 











the delivery end of the machine. The platform consists 
of a number of strings 1 supported or suspended from 
the chains 2 by which the necessary motion is imparted 
to the travelling sheet carrying platforms during the 
conveying of the printed matter from the impression 
cylinder to the receiving table at the delivery end of the 
machine. The tubes 4 which carry the strings 1 con- 
stituting the sheet-supporting platforms are also sus- 
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pended from the conveying chains 2 by means of plates 
secured to the chains 2 and carriers 5 associated with 
the tubes 4 at suitable distances apart in sets according 
to the sizes of the sheets required to be conveyed, ang 
each set of tubes 4 will be spaced apart in accordance 
with the speed of the delivery and size of the machine 
required. Stops 6 to deliver the sheets from the con. 
veying platforms are arranged so that they can be moved 
out of the way when a pile has to be removed from the 
delivery board or table. Bowls 7 are provided attached 
to the adjustable arms 8 carrying the stops 6 and the 
tapes or strings 10 for the purpose of preventing the 


v in | travelling sheet from lifting, while a further bow! 9 is 


provided to drive the tapes or strings 10. The usual 
bowls or rollers at the delivery end of the machine are 
dispensed with, thus affording a clear vision to the attend- 
ant of the printed sheets being delivered. The spaces 
between the platforms also enable the attendant to 
have free access, if desired, from above to the sheets on 
the platforms as they approach the delivery end of the 


machine, (Accepted August 4, 1944.) 
MISCELLANEOUS. 
563,018. Winding Drum for Cable Ships. Johnson 


and Phillips, Limited, of London, and G. T. W. White. 
head, of London. (1 Fig.) December 16, 1942.—The 
invention is a winding drum employed on cable ships, 
such drums serving both to pay the cable out from, 
and draw it into, the ship. In either case the drum 
accommodates only a few turns of the cable, winding 
it in from the sea or the ship, as the case may be, 
and paying it out at the same rate to the ship or the 
sea. During this operation it is necessary continuously 
to slide the turns axially along the drum to make room 
for the latest turn arriving at one end. According to 
the invention, on the winding drum 1 is mounted a fleeting 
ring which is bored so that it can assume a position on 
the drum inclined to the axis of the drum. The fleeting 
ring 2 is provided with side flanges forming an inter- 
mediate groove 4, in which, at a number of points round 
its periphery, are engaged guide rollers 5 supported by 
fixed brackets attached to the drum-supporting frame- 
work. The cable 7 is wound for a few turns on to the 
drum 1 against one side of the fleeting ring 2 and the 
other side of the fleeting ring is supported by a number 
of pressure rollers 8 mounted on brackets, also mounted 
on the drum-supporting framework. In operation, the 
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cable turns arriving on the top of the drum from the 
ship, against the side of the fleeting ring 2, will be gradu- 
ally slid axially along the drum by the inclined surface 
of the fleeting ring until they reach the bottom of the 
drum, after which they will receive no further axial move- 
ment and on reaching the top of the drum again, will be 
spaced away from the side of the fleeting ring 2, to leave 
a space for the oncoming cable to lie against the fleeting 
ring. The pressure rollers 8 assist the guide rollers 5 in 
moving the fleeting ring axially against what may be the 
very considerable frictional resistance of the cable 7 on 
the drum 1, when the cable is subjected to a tension of 
many tons, as will generally be the case. It will be 
appreciated that, when the cable is being laid, and is 
accordingly being drawn on to the drum 1 from the ship, 
only the pressure rollers 8 round the forward half of the 
drum will actively function. In like manner, when the 
cable is being taken in, and is therefore being drawn on 
to the drum from the sea, only the pressure rollers 8 
round the rearward side of the drum will actively function. 
The fleeting ring may be free to rotate under the frictional 
Grag of the cable 7 against its side surface, so that it 
fioats in relation to the drum. However, the fleeting 
ring may be positively rotated by the drum, in which case 
it may have internal axial keyways co-operating with 
rollers mounted on pins projecting from the drum 
surface. (Accepted July 26, 1944.) 
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ENGINEERING RESEARCH 
IN SWEDEN. 


By Proressor Epy. VELANDER.* 


ENGINEERING research in Sweden, as in any other 
country, is mainly grouped around the three corners 
of a triangle represented by engineering colleges, 
independent research institutions and industrial 
laboratories. Among independent institutions there 
is a distinction between the committee and the 
research institute. Among the latter there are 
State institutes and institutes conducted co- 
operatively by the State and by organised research 
interests. There are practically no privately endowed 
engineering research institutes outside of the in- 


the further development of engineering research in 
Sweden and frequently has taken the initiative in 
the formation of committees for different kinds of 
collective work and in the foundation of research 
institutes. The I.V.A. is particularly engaged in 
research on Swedish fuels. 

| During the first decade of this century, there were 
| few exceptions to the rule that Swedish engineers 
had not yet become research-minded in the modern 
sense of the word. A good deal of fine fundamental 
scientific research was going on, but almost ex- 
clusively in the universities. Svante Arrhenius was 
the great name of the period, and men like The 
Svedberg and Manne Siegbahn were still struggling 
in the very beginning of their careers. In theo- 
retical electrical engineering, remarkable advances 
were made by another University man, Henning 
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A doctor’s degree in engineering scienge was in- 
stituted a few years ago, but graduate workers are 
still scarce at the engineering colleges. Recently, 
however, a specially appointed committee has sub- 
mitted to the Government a comprehensive report 
on higher technical education, containing many 
proposals for the promotion of post-graduate studies 
of scientific engineering research at these colleges, 
In the second decade of this century, engineering 
research received a strong impulse, partly from the 
influence of other countries and partly from the 
many technical problems arising during the first 
world war. Sweden has no high-grade coal deposits 
and no oil, and therefore the fuel situation becomes 
very serious as soon as imports are curtailed. In 
such a situation, Swedish engineers naturally turn 
to the forests for the supply of fuel—wood, charcoal, 
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dustry. During the last few years, however, a re- 
markable development has taken place in the field of 
engineering research. One of the most interesting 
features is the formation of a prototype for co- 
operation between State and industry in regard to 
research institutes, and a series of Parliamentary 
decisions to build, equip and operate such institutes, 
while at the same time a whole series of industrial 
research laboratories in the 50,0001. class has come 
into being. 

The Royal Institute for Engineering Research, or 
Ingeniorsvetenskapsakademien, is a learned society, 
but it is also an industrial foundation for the deve- 
lopment of Sweden’s national resources and for the 
promotion of industry through research. This in- 
stitution, the I.V.A., as it is commonly called, is 
actively interested in any matters calculated to aid 





* Director of the Royal Swedish Institute for Engi- 
neering Research. 


| Pleijel, the great Swedish interpreter of Maxwell 
land Heaviside. In 1912, Pleijel was appointed 
Professor at the Royal College of Technology 
|(Kungl. Tekniska Hogskolan) and there laid the 
| foundation of modern Swedish electrical engineering 
research. Another research pioneer on the staff 
of the College of Technology was Peter Klason, 
whose fundamental works in organic chemistry are 
still frequently consulted. Among research-minded 
engineers of the time should be mentioned Gustaf de 
Laval and Gustaf Dalen, as well as the two brothers 
Birger and Fredrick Ljungstrom. 

Higher engineering education in Sweden is well 
organised in the two technical universities, the 
Royal Institute of Technology at Stockholm and 
the Chalmers Institute of Technology in Gote- 
borg, and there is a great distinction between the 
concentrated four years’ course for engineers at 
those colleges and the free studies of natural science 
at the universities of Upsala, Lund and Stockholm. 
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and tar—and also to alcohol and many other pro- 
ducts derived by chemical treatment of wood, in- 
cluding liquid fuel, and to the peat moors and the 
deposits of oil shale. Many proposals were made 
during and after the previous war to organise, 
through State agencies, fuel research and other 
branches of engineering research of immediate 
importance for the country. 

The initiative taken at that time in Great Britain 
in order to stimulate research aroused great interest 
in Sweden, and when, through the good offices of 
Dr. Axel F. Enstrom, the Government and industry 
agreed to create the I.V.A. as a central organisation 
for the promotion of industrial research, their plans 
were undoubtedly very strongly influenced by the 
ideas leading to the establishment in Great Britain 
of the Department of Scientific and Industrial 
Research and its branch Research Associations. 

It is characteristic of the I.V.A., however, that it 
is organised as a private foundation under Govern- 





142 


ENGINEERING. 





FEB. 23, 1945. 





ment protection and with certain regular State 
grants. It has three main fields of activity ; firstly, 
to act as a learned society of leading research men 
in science and industry ; secondly, to be a centre for 
freely organised co-operative engineering research ; 
and, thirdly, to direct (and partly, in institutes under 
the supervision of the I.V.A., to conduct) research 
for the development of Sweden’s natural resources— 
in particular, what are called ‘‘ sub-economic ”’ fuels. 

The I.V.A. is administered as an industrial founda- 
tion. Economically, it is based on three approxi- 
mately equally important sources of income, namely, 
the proceeds from an industrial donation of about 
85,000/., dating from 1919, when the I.V.A. was 
established, certain annual subsidies from an indus- 
trial association for the promotion of research, and 
annual State grants. The research work of the 
I.V.A., however, is financed by special funds pro- 

- vided for annual programmes, or for the study of a 
particular problem. The organisation is shown in 
Fig. 1, on page 141. 

It will be seen from this diagram that there are 
ten departments of the I.V.A., namely : (I) mechani- 
cal, shipbuilding, aeronautical and thermal techno- 
logy ; (II) electrotechnology ; (III) building ; (IV) 
chemical technology ; (V) mining ; (VI) production 
and factory technology ; (VII) the basic and ancil- 
lary sciences relating to technology ; (VIII) arbori- 
cultural and wood technology; (IX) economic 
sciences. and organisation ; and (X) biotechnical and 
related sciences. 

The most important research groups and co- 
ordination committees, which have their home in 
the offices of the I.V.A., are indicated in Fig. 2, 
page 141. The research groups in the section to 
the right correspond roughly to the research asso- 
ciations in Great Britain, while the co-ordination 
committees on the left are rather loosely organised 
panels for more or less regular interchange of ideas | 
between the various institutes and other bodies 
particularly interested in any one of the subjects | 
given in the list. In the next diagram, Fig. 3, a 
number of laboratories and small institutes are 
mentioned, which are under more individual direc- 
tion and have grown up under the protection of the 
I.V.A. Some of them are independent, others are 
formed in close co-operation with other organisa- 
tions, and some are more directly under the guidance 
of the I.V.A. administration. Hitherto, these insti- 
tutes had to do their work in very modest premises 
provided by the I.V.A., but in 1943 a Fuel Research 
Station was built by the State, which will be placed 
at the disposal of the I.V.A. It is the intention to 
provide facilities in this establishment for the fuel 
research conducted by the I.V.A. and co-operating 
organisations. Finally, there is the Technical Re- 
search Organisation, or F.B.O., shown at the bottom 
of Fig. 2. This is almost a unique type of giant 
informal committee, founded at the instigation of 
the I.V.A. in the autumn of 1939. 

Since the F.B.O. is a rather peculiar institution, it 
may, perhaps, merit further description, though it 
is still only an experiment. The principal charac- 
teristic feature of the organisation is a group com- 
prising some 250 “contact men’”’ who have made 
their services available for co-operative tasks. Every 
contact man represents a certain group of his col- 
leagues in the field of applied scientific research ; 
for example, an industrial laboratory or research 
institution, a technical college or university institu- 
tion, a State bureau, an association or learned 
society, or a committee. The main purpose of the 
contact men is to transmit questions and information 
from one group to the other. They are not always 
selected from among the leading figures, but may 
frequently be young men who have the time and the 
interest necessary to take charge of such contact 
work. It is the task of every such contact man 
always to ensure that the right men are consulted 
within his particular sphere of activity, or, con- 
versely, that any given piece of information is 
transmitted to the right man. 

Thus, the F.B.O. might well be compared with a 
telephone exchange whereby personal contacts can 
be promptly established without any unnecessary 
formalities ; a sort of thinking telephone exchange 
which, when consulted, establishes the right’ con- 
tacts wherever possible, even in those cases where 


l 
he wants to speak. A small nucleus of central con- | 
tact men form a central unit which holds regular | 
conferences. The chairman of this unit is the | 
director of the I.V.A., and a small secretariat is also 
available. The entire organisation is subordinate 
to a Central Committee, the chairman of which is 
appointed by Royal authority. 

The F.B.O. forms a kind of extension of the I.V.A., 
whereby it is possible to enter into contact with wide 
circles not represented by members in the I.V.A. 
It has been described as ‘“‘a catalyser for ideas.” 
The structure is indicated in Fig. 4, on page 141, 
and it functions in the following way. When a new 
matter is to be taken up for treatment by the 
Central Unit, the secretary begins by directing tele- 
phonic or written inquiries to the contact men in 
question. Soon a number of connections will have 
been established, after which the parties concerned 
are invited to an informal discussion. In a couple 
of hours or so, the rough essential outlines of the 
question will have been drawn up and a committee 
elected for preliminary treatment of the matter in 
hand. Generally speaking, it is then sought in such 
cases to get some existing organisation or institute 
to take it up. Frequently the committee discovers 
that the matter under consideration is already being 
studied elsewhere, in which case the F.B.O. can then 
pass it on, possibly being in a position to contribute 
some new material for the solution of the problem. 

In order to promote friendly co-operation in 
research circles, the F.B.O. from time to time 
arranges large meetings and study visits. There is 
also a series of conferences on research methods, 


promotion of research, was that all applications for 
subsidies from State funds had to be submitted 
about a year beforehand in order to pass through 
the hands of various authorities concerned. Such 
applications, furthermore, could be submitted iy 
almost all the Government departments. Such 
procedure is perhaps both necessary and proper, 
when it is a question of fixed amounts to be paid 
to the educational establishments and to permanent 
institutions for their current research work, but the 
method does not tend to promote lively and smooth 
development of those research activities which are 
to be adapted to current problems of the day, 
Inherent in the very nature of such research work 
is the fact that it is impossible to know in advance 
what results will be attained and what auxiliary 
means will gradually be found necessary to follow 
them up. Therefore, in 1938, at the instigation of 
the I.V.A., the Swedish Parliament had earmarked 
half a million krone of State budget funds for 
investigations into the possibility of utilising certain 
raw materials. In reality, this money was placed 
in the hands of the Minister of Commerce, and 
facilities were thereby afforded to obtain funds for 
research at short notice on the basis of a definite 
envisaged problem and an approved working pro- 
gramme. Similar subsidies were advanced in the 
course of the following years, and this measure can 
be characterised as one of the most important 
undertaken in Sweden for the promotion of organised 
research. 

The research Commission have since proposed that 
every year a large sum should be made available 





aiming to bring new methods of measurement, 
instruments, recent laboratory equipment, etc., to | 
the knowledge of research workers. Several hun- | 
dred research men have signed up for these confer- | 


for research programmes to an amount which 
should gradually be brought up to the million mark 
or more. For the budget year 1943-44, the sum is 
700,000 krone. In order to afford the State an 


ences, regardless of what their special fields may | #ccurate check on the distribution and utilisation 
happen to be, as instruments and methods developed | of the funds concerned, and thereby also to render 
in one branch of research frequently prove to be possible generous planning of future State-subsidised 
extremely useful in quite different fields. | research, the Commission further proposed that a 

As stated above, it is one of the main tasks of the | State Research Council be established, on which 


LV.A. to support applied scientific research by not only the I.V.A., but also the Royal Academy of 


economic and organisational means, and for many | 
years it has been conducting an intensive campaign | 


to that end. During the years immediately preced- | 


Sciences, the technical colleges, and the Engineers’ 
Association should be represented. The Technical 
Research Council started its activities late in 1942. 
| Proposals to establish councils for agriculture and 


ing the war, an ever-increasing understanding of the <8 nee : 
ii ac of research was owed, not pe in | for medicine are now being investigated. 
industrial circles but also on the part of public | The Commission also studied the development of 
authorities, so that it became increasingly evident | specific fields of research ; primarily, wvuod research 
that much larger funds and other support were | and building research, respectively, were dealt with. 
necessary than it had been possible hitherto to make Wood research, of course, is of great national im- 
available. portance to Sweden. The combined facilities for 
In the spring of 1938, the Federation of Swedish | Joint research available in the Wood Chemistry 
Industries, with the co-operation of the I.V.A., | Institute at the Stockholm Royal Technical College, 
formed a committee for the purpose of undertaking | in the Central Laboratories for the ( ‘ellulose Indus- 
an investigation into the question of how applied | try, andina department in the Swedish State Testing 
scientific research might best be promoted. Lively | Office, concerned with investigating wood and wood 
discussion arose, not only in the daily Press, but | Products, were found to be inadequate. There was 
also in the Swedish Parliament, and in August, 1940, | lack of some central section in this field which 
the Government decided to appoint a Commission should be equipped not only for fundamental re- 
of seven experts to study the organisation of applied | earch, but also for specialised research on a semi- 
scientific research. Almost all the members of that | Works scale. The Commission therefore proposed 
Commission are also members of the I.V.A., while | the establishment of a Swedish Wood Research 
the chairman, Mr. G. Malm, formerly General Direc- | Institute in Stockholm, in which all interested 
tor of the Royal Board of Waterfalls, was a former | 8TUps should participate. The Institute building, 


President of the I.V.A. 
At the same time, a similar commission was 


an investigation for the purpose of improving higher 
technical training. Accordingly, in the course of 
1940-41, the Commission dealing with applied 
scientific ‘research made a careful investigation 
into the present possibilities and requirements of 
research. In the course of its work, the Commission 
have analysed the difficult problem of research 
organisation and has drawn up certain guiding 
principles to be followed. In addition, it has made a 
series of concrete proposals, some of which have 
already been submitted to the Government, while 
others are still in course of preparation. As one of 
the first items on its programme, the Commission 
dealt with an earlier proposal of the I.V.A. to 
establish a central research station under the super- 
vision of the I.V.A., and signified its approval of 
that proposal. The first part of this research station, 
a laboratory for fuel research, was completed this 
autumn, as already mentioned. 





the calling party does not know exactly to whom 


appointed, under the same chairmanship, to conduct | 


| costing about £120,000, was to be erected in 1944. 
The second largest field of research, building 
research, presents quite different aspects. In that 
case, there are a number of laboratories which are 
fairly well equipped, as well as State and private 
enterprises which are daily directing their attention 
to improvements in building construction. Results 
of experience and research are not adequately dis- 
seminated and utilised, however. It was decided, 
therefore, not to build a large central institute for 
the time being, but rather to establish a research 
pool co-ordinating the various organisations. 
Building construction must be regarded as a 
general public matter to a far greater extent than is, 
for example, wood products exploitation. It was 
decided, therefore, to establish a State Committee, 
to which the various interested parties should send 
their representatives. This Committee should, how- 
ever, have the disposal of a certain sum of money, 
provisionally 200,000 Swedish krone per annum, to 
subsidise research, besides certain funds for central 





work. Its primary task should be to promote joint 


A major difficulty, always encountered in the! work in the field concerned and to organise systema- 
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tic co-operation ; at the same time, it should be in 
a position to conduct direct research work. It 
should be particularly the Committee’s task, how- 
ever, to ensure that experience in the building con- 
struction field, primarily the result of State-sub- 
sidised research, was systematically collated, co- 
ordinated and generally revised, so that it could be 
duly published and utilised in practice. This com- 
mittee is now in full operation. 

The cement industry established in 1941 a gener- 
ous fund, making it possible to build and equip a 
Central Institute for Cement and Concrete Re- 
search. Like the Wood Research Institute, this 
Institute was to be independent in the organisa- 
tional sense, under statutes established by Royal 
Authority, while working in close collaboration 
with the Royal Technical College, and was to be 
given @ building site in the College grounds. 

For a good many years, the iron and steel industry 
has had an organisation called the Jernkontoret 
(Swedish Iron Masters’ Association) which has also 
a research division. Under the auspices of that 
organisation, a Metallographic Institute was estab- 
lished some years ago. It has now been decided to 
reorganise and enlarge that institute in co-operation 
with the non-ferrous metal industry and the Federa- 
tion of Mechanical Industries. The Research Com- 
mission have put forward the scheme and Parlia- 
ment has approved it. A new building is to be 
erected near the Wood Research Institute, that is, 
close to the I.V.A. Research Station and the Royal 
College of Technology. Likewise, a small Institute 
for Geotechnical Research has been established by 
co-operation of the State Railway Administration, 
the Road Authority and other official interests. 

The need of the textile industry for a central 
research institute has also been considered. The 
Research Commission, after having looked into the 
matter, proposed a Textile Research Institute as a 
parallel to the wood and metal institutes, but located 
at Goteborg, near the Chalmers College of Tech- 
nology. This institute is to be equipped with the re- 
markable apparatus developed by The Svedberg 
and Tiselius for the study of large molecules. 

At the present time, a proposal is being investi- 
gated to establish a Food Conservation Research 
Institute, likewise located near Chalmers College, 
and working in co-operation with the division for 
physical chemistry at the Textile Research Institute. 
The beginning of a Leather Research Institute has 
been established by some interested industries, for 
the purpose of later entering into co-operation with 
the State, and a small institute for clay and brick 
research is planned. The two latter may be eventu- 
ally housed in future extensions of the I.V.A. 
Research Station, since it is obviously impracticable 
to build separate institutes for every branch desiring 
to organise common laboratory research. A further 
important question, which the Commission have 
also taken up jointly with the Commission for higher 
technical education, comprises matters connected 
with applied scientific documentation ; that is to 
say, the organisation of libraries, with reference and 
statistical services. 

The form of organisation proposed for the Wood 
Research Institute constitutes an example of the 
practical realisation of certain general principles laid 
down by the Research Commission for applied 
technical research, where State and industry are 
jointly interested. The same plan is more or less 
fully applied also in the metals and textile institutes 
mentioned and therefore is of considerable interest, 
representing, as it does, an attempt to solve a 
delicate and important problem of organisation. 
The fundamental idea is that the State, being best 
able to make investments for the future, should pro- 
vide the necessary buildings, and that an industrial 
foundation, which as far as possible should retain 
the free forms of organisation associated with indus- 
try, should undertake the running of the institute in 
question. Thus each institute can be organised as a 
private enterprise, avoiding the many rules and 
regulations pertaining to official service; at the same 
time, however, being partly financed by the State 
and operating under official control, somewhat: on 
the same lines as the I.V.A. 

The first step is to form an Industrial Research 
Foundation. Generally, this is based on existing 
industrial federations. An agreement is then 








signed between the State and the Foundation and 
statutes for the Institute are established. The 
State undertakes to provide suitable buildings for 
a certain term on condition that the Foundation 
fulfils its part of the agreement. The State also 
agrees to give annual grants for fundamental 
research, corresponding to an annual volume of 
work and an annual budget previously fixed. The 
Foundation undertakes to equip the institute with 
all instruments, apparatus, furniture and similar 
portable property needed. The Foundation also 
agrees to pay a certain minimum annual sum for 
running expenses. A joint Administrative Council 
is formed, consisting, for instance, of a chairman 
and five members designated by the State and five 
members appointed by the Foundation. 

The Institute should comprise certain departments 
principally for fundamental research ; in this case, 
wood technology, cellulose technology, and paper 
technology, respectively. A general department 
for analytical work and other “ research service ” 
is also available. So-called central industrial labora- 
tories for specialised applied research should be 
attached to the Institute, there being one such 
laboratory for each of the most important branches 
of industry. The various industrial associations 
forming the Foundation administer their central 
laboratories fairly independently, pay a certain 
rental for the premises of which they have the use 
(6 per cent. of the basic capital) and finance all the 
work performed there. 

The Director of the Institute is selected by Royal 
Authority from among a number of candidates 
nominated by the administrative council. A 
technical advisory committee co-operates with the 
Director in planning and supervising the research 
work carried out. Provision must be made, accord- 
ingly, for other institutes engaged on the same or 
kindred branches of work to be brought into close 
contact with the work of the institute through the 
intermediary of representatives on the advisory 
committee. This arrangement makes it possible 
for the administrative council to exercise its right 
of decision in matters connected with the running 
of the organisation, especially in regard to the 
economic side and staff questions. The Director 
and the sectional heads will be personally responsible 
for the supervision of research, but will also be under 
an obligation to consult with the advisory committee 
and to submit regular reports to that body con- 
cerning the progress of the work done. 

Thus the institutes will constitute organisations 
separate from the Royal Technical College. An 
important pre-requisite condition, however, is that 
there shall be close co-operation between such inde- 
pendent research institutes and the corresponding 
institutions appertaining to the technical colleges. 
To that end, the premises of such research institu- 
tions in Stockholm, for example, should be situated 
in the immediate vicinity of the Royal Technical 
College. The institutes should also be obliged to 
receive students to a suitable extent, primarily for 
research work, such as post-graduate work for 
master’s and doctor’s degrees, respectively. Further- 
more, the leading research workers of the Institute 
should have the right, and, in some cases, even the 
duty, to deliver lectures at the Technical College, 
and, perhaps, may even be regular members of the 
teaching staff, if, in certain circumstances, such 
personal inter-relations should appear desirable. 

These new plans have not yet been fully tried 
out in practice, and more experience will be available 
in a year or two, but as the whole idea is charac- 
teristic of the rapid development in the research 
field now taking place in Sweden and of the desire 
to establish co-operation between State and industry 
on a fair basis, it has been thought that a brief 
account might be of interest also to British research 
workers. 





“THE NICKEL BULLETIN.”—The current issue of The 
Nickel Bulletin contains abstracts of published lite- 
rature on segregation in alloy ingots and castings, the 
properties of nickel-bronze castings, the influence of 
phosphorus on nickel-molybdenum cast irons, the centri- 
fugal casting of alloy steel, American practice for the 
resistance welding of steel, the surface films on stainless 
steel, and other subjects. Copies of the Bulletin are 
obtainable on application to The Mond Nickel Company, 
Limited, Grosvenor House, Park-lane, London, W.1. 





LITERATURE. 


The Heat-Treatment of Steel. 
and Eric N. Simons. London: Sir Isaac Pitman and 
Sons, Limited. [Price 18s. net.] 

In the minds of many engineers the names of 

Gregory and Simons are associated with the author- 

ship of simplified accounts of metallurgical methods 

and operations. Their three books, entitled, respec- 
tively, The Structure of Steel, Steel Manufacture, and 

The Mechanical Working of Steel, all of them in the 

“simply explained” category, have achieved 

a high reputation among steel users generally 

and also among steelworks men. A fourth volume 

in the series is therefore likely to receive a warm 
welcome from those who have read the- authors’ 
previous books and it was with that in mind that 
we approached their recently published treatise on 
The Heat-Treatment of Steel. A first glance at the 
chapter headings indicates that the authors have 
covered their subject in a logical and comprehensive 
manner. The opening chapters deal with the 
need for the accurate measurement and control 
of temperature at practically every stage in the 
manufacture and treatment of steels, and with the 
various types of pyrometers, thermocouples and 
heat-treatment furnaces in current use. The au- 
thors then discuss the heat-treatment of particular 
classes of steel, including carbon and alloy-steel 
castings, springs, tools, gears and forgings, and 
permanent-magnet steels, stainless and heat resisting 
steels, die steels, high-speed steels and other 
materials for special applications. The concluding 
chapters deal with special forms of hardening, such 
as case-carburising, cyaniding, nitriding and surface- 
hardening by the oxy-fuel flame (or Shorter) and by 
the high-frequency (or Tocco) processes. The 
authors have wisely enlisted the help of a number of 
authorities on some of the subjects with which they 
deal and such co-operative effort is in the best 
interests of the reader. As was the case with 
previous volumes in the series, the language used is 
carefully chosen and the many complex laws and 
processes involved in the heat-treatment of steel are 
explained as simply and clearly as is possible in the 
circumstances. The authors state, in their preface, 
that in many respects the present work is the most 
ambitious of all their efforts and they modestly add 
that they do not claim to have reached perfection. 

The book, however, is a worthy successor to their 

previous works and the reception to which we feel 

it is predestined will doubtless be regarded as an 
adequate reward for the energy expended in pre- 
paring it. 





By Dr. EDWIN GREGORY 


Practical Engineering Drawing. Vol.I. By C. J. ATKINS, 
A.M.I.Mech.E., and G. B.C. Warp. London: English 
Universities Press, Limited. [Price 7s. 6d.] 

THis is the first of two volumes forming part of the 
publishers’ Technical College Series, and, though 
intended only for first-year National Certificate 
students, deserves special mention for the success 
with which the authors have achieved the dual aim 
of combining instruction in elementary draughts- 
manship with examples of recent practice in a wider 
range of mechanical engineering than the student is 
likely to acquire in any single industrial plant. 
These examples are drawn from diverse types of 
modern light and medium engineering work—steam 
engines, internal-combustion engines, machine tools, 
welded components, valves, etc.—and have been 
provided by firms whose names are familiar enough 
to convey, even to a youth in his ’teens, an assurance 
that here is real engineering, to be studied and not 
merely copied as an exercise in the handling of 
drawing instruments. There is a good index to 
facilitate future reference; another good feature, 
for the book is one which will retain its utility 
much longer than one session. There are 12 chapters, 
in addition to notes on materials and their treat- 
ment, and a selection of tables from British Standard 
Specifications. Experienced draughtsmen will note 
with approval a chapter on ‘“‘ The Draughtsman in 
the Workshop,” devoted to the freehand drawing of 
components “on the job,” and will commend the 
sound advice—further evidence of the authors’ 
practical: outlook—to avoid handling as long as 
possible so that the hands may be kept clean while 
the sketch is made. 
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IV.—MorTor VEHICLES AND CYCLES. 
(Concluded from page 135.) 


Durine 1944, the American motor industry, 
assisted by concessions from the War Production 
Board, made considerable progress in reconversion 
plans, but it was estimated in February, 1944, that, 
even if the manufacture of private cars were recom- 
menced in 1945, it would be at least four years 
before United States production was back to 1941 
levels. Several American manufacturers anticipate 
increasing their capacity eventually by 25 per cent. 
to 50 per cent. as compared with pre-war. Spare 
parts uction for civilian needs was resumed in 
the first half of 1944. 

The War Production Board decided to permit 
the resumption of motor-car production before the 
end of the war in Europe, chiefly in order to absorb 
redundant manpower from war factories. In July, 
it was understood that manufacturers were still 
fully occupied on munition contracts, but some had 
already placed orders for materials to be used in the 
production of experimental models in anticipation 
of permission to do so, which was actually granted 
on July 22. In September, certain of the leading 
manufacturers, including, Ford, Chrysler and 
General Motors’ Fisher Body, were permitted to 
start reconverting plant to peace-time production, 
using for the purpose not more than | per cent. of 
their total labour force, with a view to manufac- 
turing cars which would embody only minor changes 
on 1942 models. Other companies had already 
acquired additional factory accommodation and 
ordered machine tools. It is known that a number 
of American manufacturers have designs for new 
models in an advanced stage, but towards the end 
of the year most of the work on reconstruction was 
suspended when it was realised that the war with 
Germany would continue well into 1945. 

In the British motor industry, reconversion will 
bring a number of problems, of which, perhaps, the 
most important will be the change-over of equip- 
ment, works layout, and personnel training. In 
the transitional period, use will be made of jigs, 
tools and dies which were prepared before the war, 
and their overhaul will involve considerable checking 
and reconditioning. As regards layout, it has been 
estimated that the alterations necessary to adapt 
the works of motor manufacturers for war produc- 
tion cost between 3,000,000/. and 4,000,000/., and 
the restoration to peace-time layout is likely to 
cost almost as much, as well as to require several 
months to complete. After the transitional period, 
manufacturers will be faced with the necessity of 
spending large sums on re-equipment, on account 
of abnormal wear and tear during the war and of 
the new equipment required to produce cars of 
post-war design. It has been estimated that, taking 
all these factors into account, re-equipment will cost 
the motor industry about 20,000,000/. (over and 
above ordinary expenditure on annual renewals 
and provision of new tools) while the corresponding 
figure in the case of sub-contractors and component 
and equipment manufacturers may be as high as 
40,000,0007. to 60,000,000/. 

Another problem arises from the necessity of 
producing cars which are suitable for export as well 
as for the domestic market. There is undoubtedly 
a strong case for the elimination of 
diversity, if the full economies of mass production 
are to be achieved. There is some difference of 
opinion as to the most advantageous level of pro- 
duction of an individual model if production costs 
are to be reduced to a minimum, but this probably 
lies between 30,000 and 40,000. It has been claimed 
in the United States that the benefits of mass 
production are not completely exhausted until an 
output of 250,000 units a year is reached. Before 
the war, the total British output of approximately 
500,000 units was divided between more than a 
hundred important models. For this reason, it 
has been pointed out that future taxation policy 
should be formulated so as to reduce the temptation 
to produce cars in a wide variety of sizes. The new 
method of taxation, to which reference has already 


been made, is a step in the right direction, but it 
hardly goes far enough. Overseas countries, with 
one or two exceptions, want to buy cars considerably 
larger than the small type which has become pre- 
dominant in this country, and if an export trade is 
to be built up it is necessary to encourage an 
increase in the size and power of cars sold on the 
home market. 

The tax on cubic capacity will not effect very 
much in this direction, and the fact that the con- 
verse applies (i.e., that, if British cars do not suit 
overseas buyers, cars from overseas will not suit 
British buyers, thus affording protection to British 
manufacturers) should not be allowed to influence 
the long-term policy of either motor manufacturers 
or the Government. It is argued in some quarters, 
however, that, in any case, it would be a mistake 
for British manufacturers to attempt to compete 
with the United States in the production of large 
cars. It is pointed out that, for some years after 
the war, there will be a big demand from European 
countries, and that, before the war, the trend in 
these countries was towards the use of small cars 
very similar to those produced in this country. It 
is considered, therefore, that British manufacturers 
might be better advised to concentrate on these 
markets rather than on the principal extra-European 
markets, which, for the most part, require the larger 
types of vehicle. While European countries, how- 
ever, may provide good markets in the years imme- 
diately after the end of the war,’ they will 
undoubtedly decline in importance as local factories 
restart production. 

Import duties on motor-cars, accessories and tyres 
have been suspended since the latter part of 1941. 
The Treasury has, however, during the past year, 
given an assurance to the motor industry (through 
the Society of Motor Manufacturers and Traders) 
that either these duties will be reimposed after the 
war or that an equivalent measure of protection 
will be afforded to British manufacturers. 

Private cars are not the only vehicles for which a 
planned policy of design is desirable. In the case 
of public-service vehicles, those built to comply 
with United. Kingdom requirements in respect of 
length and width are also generally unacceptable 
overseas. The permitted width of a bus, for 
instance, is 7 ft. 6 in., whereas the normal width 
in most overseas markets is 8 ft. It is understood 
that the Minister of War Transport was asked in 
November, 1943, to modify the existing regulations, 
but that, at the end of 1944, the request was 
declined. The protracted delay and the unequi- 
vocal nature of the decision appear to show a lack 
of appreciation on the part of the Ministry of a 
practical means of adaptation to modern conditions. 

The motor-cycle and bicycle industry, during 
1944, submitted to the Board of Trade a report on 
the reconversion programme. The motor-cycle 
section of the industry will face the bigger problems, 
because it depends on skilled labour to a higher 
degree than the bicycle section, and, moreover, will 
have to overcome difficulties created by the restric- 
tions on design and development since the outbreak 
of war; but the report suggests that, within a year 
from the cessation of hostilities, an annual produc- 
tion rate of 500,000 units* might be attained. Only 
11 manufacturers of motor cycles or their com- 
ponents could begin production immediately after 
the war.t Provided that labour and materials are 
available, bicycle manufacturers expect to be able 
to reconivert their factories more quickly and to 
raise their output to an annual rate of 6,000,000 
units within a year after the war. Thirty-four cycle 
and cycle component manufacturers reported that 
they could resume peace production at once. It 
is estimated that about half the existing machinery 
of the bicycle and motor-cycle industry will require 
to be overhauled, but this does not take into account 
the remodelling or modernising of existing plant. 
With regard to export trade, the industry anticipates 
little difficulty in increasing the volume of exports 
by 50 per cent. over the pre-war level. It is known, 





* A unit includes both complete machines and parts. 
+ At the outbreak of war, there were approximately 
32 manufacturers of motor cycles, 150 manufacturers of 
bicycles, and 200 manufacturers of components and 





accessories or materials for both types of machine. 


however, that local bicycle assemblers in the 
Dominions and India will provide keen competition 
in those countries, and, in India, cycle manufac. 
turers have prepared a post-war programme for 
the production of 500,000 cycles to meet Indian 
requirements. Tariffs will have an important beari 
on the future of British cycle and motor-cycle exports 
On the other hand, the accumulated demand, especi- 
ally for bicycles, must be substantial. It has been 
suggested that bicycles offer one means of overcomi 
inadequate transport facilities in liberated countries, 
Moreover, competition from other exporting coup. 
tries will be less than before the war, when Germany 
and Japan were large suppliers of bicycles. 

The steel-tube industry anticipates an increased 
demand from the cycle industry for peace-time 
manufacture. In this connection, it is interesting 
to note that Messrs. Tube Investments, Limited, 
fearing that the integration of the cycle industry 
will lead to difficulty in the disposal of particular 
types of tube, are providing against this contin. 
gency by themselves undertaking the manufacture 
of cycles. 





NOTES FROM NORTH AMERICA, 


No year in the history of the United States merchant 
marine produced such outstanding shipping achieve. 
ments as 1944, according to a report by Mr. Frank J. 
Taylor, president of the American Merchant Marine 
Institute. The final compilations of 1944 exports in 
United States ships showed a movement of 74 million 
tons of cargo, which s the previous record of 
68 million tons moved in 1926, when the British general 
strike was responsible for unusually large exports from 
this country. The United States Army, in its prepara- 
tions for ‘‘ D-day,” required more than 700,000 
different items, and lend-lease aid to United States 
allies also was responsible for the transportation 
of a wide variety of commodities in huge quantities. 
During the early months and spring of 1944, the traffic 
consisted largely of ferrying to Great Britain millions 
of American soldiers, and establishing vast depots of 
supplies. On D-day and the days thereafter, several 
hundred merchant ships maintained a shuttle service 
across the English Channel to the Normandy beach- 
head. As one of 1944’s shipping highlights, Mr. Taylor 
mentioned what he claimed to be the world’s largest 
convoy, covering an area of 26 square miles and carry- 
ing more than 1,000,000 tons of cargo of every type. 
At the beginning of December, he stated, the seagoing 
personnel of the United States numbered 179,000, 
which was a new peak. Fortunately, merchant marine 
casualties had been steadily reduced during the year 
and were about 75 per cent. lower than in 1943. 

Revised estimates of the volume of new construction 
in the United States for 1944 indicate that structures 
erected during the year amounted to a value of 3,840 
million dollars—not quite half the 1943 total and less 
than one-third that of 1942, according to the War 
Production Board. Work financed by public funds 
accounted for only 61 per cent. of the 1944 total, as 
contrasted with nearly 80 per cent. in 1942 and 1943. 
Government-financed industrial construction for 1944 
was estimated at 735 million dollars, being revised 
upward from earlier forecasts because of _late-de- 
veloping requirements in the ordnance category. 
Machinery and equipment deliveries to Government- 
financed plants dropped to 35 per cent. of the 1943 
rate, while new housing activity in 1944 attained only 
52 per cent. of the 1943 volume, the biggest drop 
occurring in Government-financed work. All other 
non-industrial construction (highways, community 

ildings, sewers and water supply, conservation, 
utilities, farm, and other non-residential work) as a 
whole was estimated at a volume of 1,505 million 
dollars for 1944, or 84 per cent. of the 1943 figure, with 
all the declines ing in the classes financed by 
public funds—notably highways, public pipe lines, and 
conservation work. 

Steel plants in the United States, in 1944, broke all 
records for output in each of the five years since the 
second world war mn, producing an estimated 
89,400,000 tons, according to Mr. Walter S. Tower, 
president of the American Iron and Steel Institute. 
This output was 80 per cent. above the maximum out- 
put in the first world war. The increase over 1943 
(600,000 tons) was not great, because of declining orders 
in the last half of 1944, and the peak of production 
was in March. ‘Mr. Tower estimated that output in 
the second half of 1944 was almost 700,000 tons below 
that in the corresponding period of 1943. Hourly earn- 
ings of steel-plant employees also reached a new high 
figure, averaging 1-19 dols. an hour for the year, or 
5 per cent. above 1943. Weekly earnings averaged 
56 dols. during 1944, as against 49 dols. in 1943. These 
figures do not take into account any retrospective 





increases in pay resulting from a War Labour Board 
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decision announced late in 1944. Net profits of steel 
companies in 1944 were considerably lower than in 
1943, despite higher production levels. Total earnings, 
after deduction of taxes for the year, probably would 
approximate 170 million dollars, compared with 201 
million dollars in 1943. Mr. Tower stated that in 1937 
—a good recent -time year—the industry showed 
fits of 232 million dollars. Low as the 1944 com- 
pany earnings were, he added, representing a return 
of less than 4°5 per cent., they were certain to go lower, 
ibly even to the vanishing point, in 1945, unless 
rices were inc to Meron for the higher 
wages established by the War Labour Board’s ruling. 

Late in 1944, when Mr. Jesse H. Jones, the United 
States Secretary of Commerce and chairman of the 
United States Defense Supplies Corporation, announced 
that two long cross-country pipelines, owned and 
operated by the United States Government, would 
probably be available for sale to private industry after 
the war with reasonable allowance for depreciation. 
Interesting figures showing a comparison of the costs 
of transportating oil products by different methods 
have been published. The cost of transporting a 
barrel of oil via the “‘ Big Inch” line is 38 cents. This 
line, built at a cost of some 77 million dollars, extends 
from Longview, Texas, to the New York City harbour 
area, and is 24 in. in diameter from Longview to 
Pheenixville, Pennsylvania, and 20 in. in diameter from 
Pheenixville to Philadelphia and New York. This 
cost of 38 cents includes the gathering cost at the 
beginning of the line, and the depreciation and amortisa- 
tion of the investment in 20 years. Transportation 
by other methods between the same points costs, in 
tankers, 60-6 cents, and in tank cars, 1-597 dol. Costs 
were disclosed for moving oil products via the ‘ Little 
Big Inch,” which cost nearly 66 million dollars and is 
the second pipeline expected to be sold. It is a 20-in. 
line, extending from Texas City and Beaumont, Texas, 
on the Gulf Coast to New York harbour, a distance of 
1,475 miles. High-octane petrol is one of the products 
transported through this pipe. Petroleum products 
are moved over the “ Little Big Inch” at a total cost 
of 24-3 cents a barrel. Comparable costs by other 
methods, given by the Federal Government, are, in 
tankers, 40 cents, and in tank cars, 1-74 dol. Nearly 
200 million barrels have been moved over the two lines. 
With the lines operating at capacity, the value of the 
oil in them at any given time is about 22 million dollars. 
Deliveries over the larger line in September a 
320,000 barrels a day, while the average over the smaller 
line was 207,608 barrels. The pipelines are a part of 
the over-all programme of the United States Defense 
Supplies Corporation, designed to equalise the cost of 
transportation on all petroleum and petroleum pro- 
ducts moved to the Eastern section of the United 
States, so that all East Coast refiners and marketers 
obtain crude oil and products at the same delivered 
cost, regardless of the method of transportation used. 
In selling crude oil and products at the Eastern end, 
the Corporation adds 80 cents a barrel to the field 
price of crude oil and 65 cents a barrel to the refinery 
price of the products. The lines are not operated as 
common carriers; but wholly for the account of the 
United States Government. The Defense Supplies 
Corporation purchases the crude oil and products in 
Texas, transports them through the lines, and sells 
them to refiners and marketers at the Eastern termini. 
A separate organisation, War Emergency Pipelines, 
Inc., operates the lines as agent for the Defense Supplies 
Corporation, which is a non-profit body organised by 
members of the petroleum industry. 

Warning all concerned that the rubber problem is 
far from solved in the United States and that Allied 
stocks of crude rubber are now at their lowest ebb 
since the start of the war, the Combined Raw Materials 
Board appealed, late in December, for an augmented 
production from all rubber-growing areas and for more 
strenuous conservation efforts by all the United 
Nations. The Board made a sharp distinction between 
the highly successful synthetic-rubber programme in 
the United States, which has received so much public 
attention, and the continuing shortage of natural rubber, 
now being used, it. was stated, faster than it is being 
imported. Substantial supplies of natural rubber are 
indis ble in the manufacture of extra heavy road- 
vehicle tyres and aircraft tyres, which are in critical 
demand. Adverse weather in Ceylon, the largest 
single source of crude rubber for the United Nations, 
has eliminated expected gains in supplies, and, at the 
same time, less favourable reports are coming from the 
wild-rubber areas of South America and Africa. Diffi- 
culties created by the prospects of decreasing supplies 
have been aggravated by new and urgent demands 
from France, Belgium, and other parts of liberated 
Europe, which must have some natural as well as 
synthetic rubber in order to start again the production 
of tyres, etc. The Board believed that, through in- 
creased efforts in production and through utmost 
saving in the use of crude rubber, a balance between 
supply and requirements of the natural product could 
be attained in 1945, though it had not been achieved 





late in 1944. The need for rubber conservation was so 
great that the substitution of synthetic for natural 
rubber was being urged, not merely in the United 
States and in Britain but also in other important 
consuming countries, and must be pushed in every 
country to the limits of. technical feasibility, even 
though this might involve some sacrifice in the quantity 
and quality of the tyres produced. 

After almost a year’s trial on the Gulf Intracoastal 
Canal, the wooden tank barges owned by the United 
States Government were pronounced by the Office of 
Defense Transporation, late in 1944, to be adequate for 
the service in which they are nae Mr. Lawrence C. 
Turner, head of the Waterways Transport Department, 
said that 84 such barges, working with 21 tugboats, 
were in canal service, transporting United States Navy 
— fuel oil eastward from Texas refineries to 

lorida. The war-time shortage of steel was respon- 
sible for the emergency introduction of these wooden 
barges, which were first used on the Gulf Intracoastal 
Canal in September, 1943. The original design was 
found to need modification, as leaks t the seams 
resulted in an emulsion of salt water and oil inside the 
barges which failed to meet the Navy specifications. 
After adding new waterproofing to the decks, and 
making various other improvements, service was 
resumed in February, 1944, and has continued ever 
since. The barges are nearly 200 ft. long and carry 
5,200 barrels of residual oil. 

The War Production Board announced towards the 
end of 1944 that the production of magnesium in 
Government plants would virtually cease early in 1945. 
The Board have scheduled the closing of two plants in 
Texas and Washi , and further curtailment of 
production in another plant in Ohio, these being, 
respectively, the plants of the Dow Magnesium Com- 

ny at V , Texas, and of the Electro Metallurgical 

mpany at Spokane, Washington, and that of the 
Diamond Magnesium Company at Painesville, Ohio. 
This action is being taken because the American 
military use of magnesium has continued to decrease 
and because the surplus stocks of the metal in the 
United States are almost double the amount of the 
safety reserve as established by the War Production 
Board. About 1,200 employees are being released as 
a result of this decision and are being transferred to 
other war work. In Spokane, the surplus labour can 
be employed in the Government-owned aluminium- 
sheet mill. Those being released from the Velasco 
plant are being offered employment in petroleum refin- 
ing, shipbuilding and aircraft production. The War 


Production Board began to reduce the output of || 


magnesium in March, 1944, since when seven Govern- 
ment-owned plants have closed. All restrictions on 
the use of magnesium were removed in October. 

On December 20, President Roosevelt approved a 
Federal-Aid Highway Act which marks the beginning 
of a new — in highway development in the United 
States. It provides 500 million dollars for the construc- 
tion of highways in each of the first three post-war 
years and authorises two new highway systems in 
addition to the existing Federal-aid system. One, to 
be called the National System of Interstate Highways, 
is to connect the principal metropolitan areas, cities 
and industrial areas and is not to exceed 40,000 miles 
in length. This limitation of the length will permit 
inclusion of only the most important main highways. 
The other system is to consist of the principal secondary 
and feeder roads, including farm-to-market roads, rural 
mail and public school ’bus routes, either outside or 
inside municipalities of less than 5,000 population. 
The annual authorisation of 500 million dollars is 
assigned as follows : 225 million dollars for the Federal- 
aid system, 150 millions for secondary or feeder roads, 
and 125 millions for the Federal-aid highway system 
in urban areas. The funds for the Federal-aid system 
are to be apportioned among the various States, one- 
third in proportion to area, one-third in proportion to 
population, and one-third in proportion to the mileage 
of rural free-delivery mail (Post Office) routes. The 
funds for secondary or feeder routes are to be appor- 
tioned according to the same formula, except that the 
rural population (which includes the population in 
places of less than 2,500) will be substituted for total 
population. To permit the making of surveys and 
plans for the large programme authorised, the Act 

rovides that 100 million dollars may be appropriated 
for the first year and become available immediately 
upon apportionment. This highway programme is to 
be carried out in co-operation by the States and the 
Federal Government, the State highway departments 
being responsible for the initiation of projects, the 
preparation of plans, the placing of contracts, and the 
supervision of construction, and the Public Roads 
Administration for the Governmerit’s part. In general, 


the Government is to pay 50 per cent. of the cost of | parts 


highways carried out by the programme, including 
surveys, preparation of plans and construction costs. 
A new and important feature is the provision that 
federal funds may be used to pay one-third the cost of 
rights-of-way. 





THE FUTURE OF THE BRITISH 
STEEL INDUSTRY.* 
By Sm Atexanper Donsar. 


In any consideration of the future of the British steel 
industry, the first question that inevitably arises is that 
of ‘‘ Nationalisation or Private Enterprise.”” Let me 
say at the outset, quite emphatically, that I support 
private enterprise and ownership. Whatever may be 
said in theory—and there are quite a lot of sound 
theoretical arguments in favour of State ownership, I 
am convinced that nationalisation of the steel industry 
at this stage of our national development would be 
nothing short of disastrous. If, however, the steel 
industry is to do its duty to the community and to play 
its part in the national policy of full employment, it 
must recognise its obligations as a basic supplyi 
industry and it must be prepared to place nationa 
efficiency before individual gain. One lesson this war 
has driven home is this—the interdependence of all 
sections of industry and all classes of the community. 
One just can’t afford to run the affairs of the nation 
in a series of separate watertight compartments, and 
ind is very much the affair of the nation. It is 
no ge considering the future of the steel industry by 
itself. It must be recognised that the steel industry 
must take its place in an ordered scheme of national 
industrial isation. It is even more futile to 
attempt to consider the future of any branch of the 
steel industry—such as the Sheffield trades for instance 
—without relating it to the steel industry as a whole. 
In productive industry at all events, the day of the 
small man is confing to an end and although I agree 
that for some years to come, while the individualistic 
requirements of British engineering continue, there is a 
useful niche to be filled by the small man in the steel 
industry, such as, for instance, the independent re-roller 
with a specialised trade, nevertheless scale plan- 
ning must be on the basis of national efficiency. In the 
steel industry this can best be obtained by a larger 
number of large-scale integrated plants. National 
efficiency entails, among other things, co-ordination 
on the broadest possible basis—that is, on a national 
basis, but unfortunately, the existing organisation of 
the Government does not lend itself very readily to this. 
That is why we had to have a Ministry of Production to 
co-ordinate the requirements of the three Supply 
Ministries and that is why, even during this war, no 
matter how great the urgency, one could not start a 
new factory without first getting the approval of far 
too “yp ifferent authorities, some national and some 
local. 

Now the lesson which must be learnt from all this is 
that the problems of rehabilitation after the war will 
demand national efficiency just as much as did the 
exigencies of the war itself. Nothing less than national 
efficiency will see us through, and to obtain this we must 
continue to have some form of central direction. What- 
ever shade of Government we have, its duty will compel 
it to intervene in the affairs of industry to a much 
greater extent than ever before. That I regard as 
inevitable and no one should resent it. It is a perfectly 
proper thing to do and the people who demand that 
industry should be allowed to run its own affairs, un- 
fettered by any form of Government supervision, are 
thinking only of their own interests and not of the 
country as a whole. All this may sound rather as if I 
am veering towards nationalisation, but such is not the 
case. The machinery of the Government may require 
overhauling—personally, I think it does—but essenti- 
ally it is perfectly competent for the direction and co- 
ordination of industry. It may have to be augmented 
here and there by the appointment of specialist bodies, 
and this is quite a normal procedure; but it most 
definitely is not competent to run industry or any 
branch of industry in a competitive market. Most of 
us are in business primarily for what we derive from it, 
and if the profit motive be removed, as is the case under 
State ownership, the most powerful incentive to tech- 
nical progress and efficiency is taken away. 

If, however, we are to be allowed, within the limits 
of national policy, to run our own affairs, we must have 
a structure which will satisfy the Government and the 
public that we are competent to do so with due regard 
to our obligations as a basic supplying industry, and 
our obligations also to our employees, and to the 
investors. I believe that in the re-constituted British 
Iron and Steel Federation we have such a structure ; 
and I believe that the Press, which plays such an 
important part in moulding and influencing public 
opinion, is becoming more and more convinced of the 
essential soundness and efficiency of our organisation. 
As I have already said, one of our national obligations 
is to assist in every possible way the Government policy 
of full employment, and this can be divided into two 
First, the steel industry itself should provide 
maximum employment, and secondly—and this is much 
more important—it must help the great consuming 





* Lecture delivered before the Sheffield Metallurgical 
Association on Tuesday, January 30, 1945. Abridged. 
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industries on which the country is so much more depen- 
dent for employment and export trade. Maximum 
employment within the industry can obviously only be 
attained if we lay down capacity to produce the whole 
of the steel required by the country for both home and 
export trade. 

The provision of steelmaking facilities, however, is a 
very expensive business and, as you know, blast furnaces 
and steel furnaces, once started, have to be kept in 
production ; they cannot be operated at ‘ half-cock.” 
Consequently, the industry can hardly be expected to 
set out to produce the maximum requirements of the 
country unless it has some reasonable guarantee that 
the Government will take steps to iron out the peaks 
and depressions of the trade cycle. That is not a 
matter than can be tackled by any section of industry 
or even by industry as a whole. It is so intimately 
linked up with international arrangements, and particu- 
larly with the monetary policy of the country, that it 
can only properly be tackled by the Government. To 
my mind, one of the most encouraging things for the 
future well-being of this country is the Government 
White Paper on Full Employment, which was published 
some months back. It shows such a welcome change of 
heart on financial policy and such a breadth of vision, 
that it augurs well for the placing of industrial pros- 
perity in the future on a more stable basis than we have 
ever before experienced. 

In the pre-war years, it was the policy of the steel 
industry to rely to a considerable extent on the import 
of “‘ semies,” and this has been a kind of safety valve 
which was organised so as to take up the “slack ” of 
trade cycles. When trade was good, we imported a 
lot of steel; when trade was bad, we reduced our 
imports by means of tariff protection and still managed 
to keep our own plants operating at a reasonable level 
of capacity. I believe that in the future we shall 
make all the steel the country requires, and by means 
of the more enlightened Government policy I have 
mentioned, we shall be able to maintain our plants 
reasonably occupied and so provide increased and 
steady employment within the steel industry. But 
as I say, more important than increased employment 
in our own industry, is the help we can give to the 
great consuming industries such as general engineer- 
ing, shipbuilding, chemical engineering, electrical 
engineering, and the motor-car industry. The con- 
sumers of steel, in the aggregate, employ, and are 
able to employ, far more people than we can, and they 
can extend their export trade more readily and to a 
greater extent. 

To give these great industries the assistance they 
are entitled to expect means that we must give them 
steel of the best possible quality, and we should give 
it to them at a price which is comparable with the 
price paid by other competing countries. Before I 
talk about price, however, I would like to say that one 
way in which we can assist the consuming industries 
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is to give them the steel they want in the cheapest 
and most economical form. To enable us to do this, 
the consumers must consult with the steel indus- 
try at the earliest possible stage, and the earliest 
possible stage is when their projects are in the design 
stage. There has been too little of this in the past, 
but it is now one of the avowed objects of the steel 
industry to arrange the earliest and most detailed 
friendly collaboration with the consuming trades. 
Whether we are thinking of large vessels for the 
chemical engineers, rotor shafts for the electrical 
industry, castings for the plant makers or drop forgings 
for the motor industry, we know that we can help 
them if they put their problems in front of us at the 
earliest possible stage and I am equally sure that 
close collaboration with these manufacturing industries, 
many of which have attained a higher degree of pro- 
ductive organisation than exists generally in the steel 
industry, will give us many useful hints which will 
enable us to improve our own organisational technique. 


(To be continued.) 





AciID RESISTING GLass.—A brief account is given 
in Steel of a new glass that is said to withstand indefinitely 
the corrosive effect of hydrofluoric acid. The major 
ingredient is phosphorus pentoxide, which is used in 
place of sand. The melting and working properties of 
the new glass are similar to those of ordinary glass, so 
that it may be manufactured in a regular glass factory 
to form sheets, bottles or any other articles in common 
use. Grinding, polishing and tempering can be carried 
out without requiring special equipment or technique. 





‘* CENTERSCOPE’’ IN TOOLROOM LATHE. 


‘*CENTERSCOPE ’’ AND OPTICAL 
GAUGING SYSTEM. 


THE description of the tool-locating device known as 
the “ Centerscope,” given in ENGINEERING, vol. 152, 
page 485 (1941), may now be amplified, as the construc. 
tion of the instrument has been modified, although the 
principle remains unaltered ; moreover, it is now manu- 
factured in this country, but distribution is, as formerly, 
in the hands of Messrs. Machine Shop Equipment, 
Limited, Allington House, 136-142, Victoria-street, 
London, 8.W.1. The new form of Centerscope is illus- 
trated in Figs. 1 and 2, Fig. 1 showing it in use ona 
vertical milling machine and Fig. 2 mounted in a tool- 
room lathe. In both instances the operator views the 
work through an eyepiece, the work being illuminated 
during the operation by the small bulb and reflector 
shown. His object is to set the work in line with the 
centre line of the machine spindle to within limits as 
close as 0-0001 in. The Centerscope enables this to be 
done by an optical system which gives the same result 
as if the operator were able to look at the work along 
the spindle centre line. What is actually seen is shown 
in Fig. 3. A pair of fine parallel lines close together 
appears in the field of vision, these lines being engraved 
on a part of the optical system. 

The field visible in Fig. 3 shows the line of junction 
between two finely-finished surfaces, lapped in different 
directions, but either a line scribed on the surface of 
the work or the edge of a slip gauge may be used to 
measure from. In Fig. 1 the work is seen clamped 
down to the machine table and the illustration shows 
the operation of locating a hole by means of slip gauges. 
In this connection it may be pointed out that the 
string of slip gauges used to give the correct dimension 
originates from an edge gauge. This type of gauge, 
which forms a unit of the optical gauge system manu- 
factured by Messrs. Machine Shop Equipment, Limited, 
consists of two slip gauges permanently joined at right 
angles forming, in effect, a wide “square.” The use 
of the edge gauge is more clearly illustrated in Fig. 4 
opposite. In this illustration the method of accurately 
locating the position of a hole in a jig plate, without 
the use of scribed lines, is shown. In this particular 
instance the hole is to be drilled at a distance of 
3-775 in. from the left hand edge of the plate and at a 
distance of 1-25 in. from the front edge. A 1-in. 
edge gauge is seen on the left, and adjoining it are, 
respectively, a 2 in. and a 0-4 in. slip gauge, the 
desired dimension being made up by means of a 
0-375 in. end gauge. The end gauge, like the edge 
gauge, is built up from two slip gauges permanently 
joined together and has its components lapped in 
different directions to emphasise the line of junction. 
The junction forms the measuring line, the dimension 
0-375 in., being taken from it to the wringing face. The 
dimension from the front edge is similarly obtained, 
a 0-5 in. edge gauge being followed by a 0-465 in. slip 
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gauge and a 0-3 in. end gauge. The required position 
of the centre of the hole is at the intersection of the 
lines passing through the junctions of the two end 
gauges. All that is required then is to traverse the 
table, first in the longitudinal and then the transverse 
direction, until the junction lines are successively 
midway between the guide lines in the field of the 
Centerscope, as seen in Fig. 3. The guide lines in the 
optical system are turned, in the horizontal plane, 
through 90 deg. to suit the directions of the two mea- 
surements. The hole is thus correctly located and the 
Centerscope is removed from the machine chuck and 
the drill substituted. It is claimed that this method 
of location is more precise than that in which scribed 
lines are used, as the lines may themselves have a 
width of 0-003 in., or more, whereas the width of the 
junction of the end gauge is infinitesimal. A locating 
operation of this sort is shown in Fig. 1, and illustrates 
one use of the Centerscope. In Fig. 2, the work is 
carried on a face plate of a toolroom lathe and the 
Centerscope, mounted in the tailstock, is used to 
secure accurate centring of the work with the spindle ; 
a cross is scribed on the work for this operation. The 
instrument is also useful in determining whether a 
rotating tool, such as a drill, is running truly, since the 
cross lines in the field can be turned through any angle 
so that any displacement can be readily detected. 

The instrument seen in Figs. 1 and 2 is the standard 
universal Centerscope, which is made with a variety 
of shanks to suit different standard chucks. The 
length, ons the shank, is 54 in. The standard 
optical system of the Centerscope includes a No. 2 eye- 
piece and a -in. parachromatic objective, and gives a 
total magnification of 45 diameters and a focusing 
distance of § in. The illuminating unit, which is 
detachable, consists of a 6-volt lamp and reflector with 
a suitable transformer, flex and plug. 

The universal type of instrument can be employed 
on all machine tools having compound table move- 
ments and also on toolroom lathes, but there is another 
type designed for use on jig-boring machines only ; 
tis instrument has a magnification of 70 diameters. 
Yhere is also a third type, in which the shank can be 
rotated. This is useful for locating and centring work 
on horizontal boring machines and on vertical or radial 
drilling machines which are not provided with com- 
pound table movements. The shank is mounted on 
accurate ball bearings, the advantage of this construc- 
tion being that the work can be observed while the 
machine spindle is rotating slowly, the Centerscope 
being held rigidly. The rotating-shank type of Center- 
Scope is not generally suitable for use with the firm’s 
optical gauge system, but it can be employed with 
advantage in combination with the hole-centring gauges 
of that system. 








Enp GavGEs AND Siip GAvUGEs IN USE. 


The hole-centring gauge is shown in Fig. 5, though 
it should be pointed out that this illustration shows 
the gauges, of two different sizes, with protective 
covers, which are generally removed when the gauges 
are in use. The gauges themselves consist of steel 
hemispheres, on the equatorial plane surfaces of which 
a cross is engraved in fine lines. The function of the 
gauges is to locate the exact centre of a drilled hole, 
which may have to be determined either for the pur- 
pose of a second machining operation or as a datum 
from which to measure the positions of other holes. 
The gauges may also be used for aligning rotary tables 
with the spindle centre, but, whatever the gauges are 
used for, it will be evident that they solve, in an 
ingenious way, what may be a troublesome problem. 
If the hemisphere is simply placed in the hole, through 
which it must be too large to pass, it will be evident 
that the centre formed by the intersecting lines of the 
cross will not alter in position, since it is the centre of 
a sphere. Thus, it does not matter whether the equa- 
torial plane is parallel with the surface of the work or 
not, the intersection point will always accurately locate 
the centre of the hole. When a gauge of suitable dia- 
meter is placed in the hole and the Centerscope is 
inserted in the spindle chuck, the table is traversed 
transversely until one arm of the cross lies centrally 
between the guide lines in the field. These guide lines 
are then turned through an angle of 90 deg. and the 
table is traversed longitudinally until the other arm of 
the cross is central with them, the result being that the 
centre of the hole is then exactly in line with the axis 
of the machine spindle. 

Another ingenious device for use with previously- 
drilled holes is shown in Fig. 6. This is the spherical 
slip gauge designed to provide a rapid and reliable 
method of taking direct measurements from hole centres. 
One of these gauges is seen seated in a hole to the 
left of the illustration. It is not a complete sphere, 
since a segment is cut off to leave a flat face against 
which ordinary slip gauges are wrung to give the 
desired measurement. The wringing face is engraved 
with a figure, correct to 0-00001 in., representing the 
distance from that face to the centre of the sphere. 
When a slip gauge is wrung with the spherical gauge 
and the two lie on the work with the latter gauge 
seated in the hole, it will be clear that a precise measure- 
ment from the centre of the hole can be obtained 
regardless of the diameter of the hole. The spherical 
gauge selected must, of course, be larger than the hole 
in which it is seated. Messrs. Machine Shop Equip- 
ment manufacture standard sets of slip gauges and a 
number of accessories for measurement, including a 
holding device for strings of slip gauges and attach- 
ments for the Centerscope, such as one for checking 
profiles, standard template graticules, etc. 
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PROGRESS IN ELECTRICAL 
RESEARCH. 


Tue first place in the twenty-fourth annual report of 
the British Electrical and Allied Industries Research 
Association, which covers their activities during the year 
ended September 30, 1944, is given to an appreciation 
of the work of the retiring director, Mr. E. B. Wedmore, 
by the chairman of Council, Captain J. M. Donaldson. 
Mr. Wedmore, who retired on December 31, 1944, has 
guided the operations of the Association since 1919, 
and has been largely responsible for building it up 
from a new and experimental project to the position 
of one of the leading research associations in the 
country, with a total staff of over 200 and an income, 
last year, of 137,5701. In the present difficult times, 
the Council has not thought it advisable to appoint a 
new permanent director, and Dr. S. Whitehead, the 
assistant director, has accordingly been appointed 
acting director. A procedure of this kind has been 
followed by some other scientific organisations which 
have found themselves in similar positions. - Mr. Wed- 
more’s services will not be entirely lost to the Associa- 
tion as it will be able to call on him for advice and 
assistance in the course of the next few years. 

The second matter referred to by Captain Donaldson 
in his foreword is the question of the new projected 
laboratories at Leatherhead. The report is naturally 
not able to record any progress in the construction of 
the new premises, and the general position, and the 
overcrowded state of the Perivale laboratories, appa- 
rently remaim much as was recorded in the report for 
1943.* It is now stated, however, that control has 
been secured of the 47-acre site at Leatherhead at a 
cost of 25,000/., and that plans for the new laboratories 
and office accommodation are being prepared by Mr. 
H. J. Rowse, F.R.I.B.A., and will be ready for con- 
sideration by the Council at an early date. Although 
the Association is in a sound financial state, it is not 
in a position to undertake the construction of the 
new laboratories without further funds. The total 
reserves are made up of investments of 102,813I., 
cash in hand 57,782l., and a Government grant of 
17,0001. The latter item is not yet payable. The 
report states that it is not possible to realise some of 
the assets without loss and although this does not 
apply to the capital value of the Perivale laboratories, 
these could not be sold until the Leatherhead labora- 
tories were ready. No estimate is given of the cost 
of the new premises, but it is stated that the financing 
of the project is under consideration. Captain Donald- 
son expresses the opinion that there should not be any 
difficulty in providing the necessary funds. 





* ENGINEERING, Vol. 157, page 137 (1944). 
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The Association’s agreement with the Department of 
Scientific and Industrial Research was due to terminate 
at the end of the year covered by the report, but in 
view of the difficulty of arriving at a satisfactory basis 
for post-war years, until measures for post-war recon- 
struction are further advanced, the present arrange- 
ments, at the Association’s request, have been extended 
for a maximum period of two years. When agreeing 
to this proposal, the t marked its appre- 
ciation of the work being done by the Association by 
restoring the sliding-scale grant to a 1J. for 11. basis. 
As the Government grant depends on the financial 
uget Seales Te ee Spates cememes i, the 

Sy Dee, w baped. tes Teeter 
sw may be obtained by interesting a wider range 
of clientele. It is stated that “ it has become apparent 
that many influential in the electrical industry 
who are not closely in touch with the details of tech- 
nical and scientific developments are not fully informed 
as to the nature and importance of the use that is made 
of the E.R.A. by the industry.” In an attempt to 
remedy this state of affairs, a descriptive and illustrated 
brochure is in preparation, which it is hoped will be of 
informative value. 

As has had to be the case in all the Association’s 
recent reports, much information about the work 
carried out has been omitted, owing to it being 
of a confidential nature. There is, however, no doubt 
about the of the statement that much of the 
work done for the Fighting Services represents a per- 
manent contribution to industry and will in due course 
be made generally available. This confidential work 
has interfered with many of the items in the normal 
programme of research, particularly those of a funda- 
mental-nature, and throughout the report some such 
expression as “‘ unfortunately it has been necessary to 
give this work a low order of priority” constantly 
7. Much of the earliest work of the Association, 

its formation in 1917, concerned insulating 
materials and this subject still finds first place in the 
record of the year’s activities. Work on a > a 

in ace Ges. Sania ies ob Id 
stress, intrinsic electric , and corona and ioni- 
sation phenomena. A new matter introduced this 
year concerns ignitability and tracking. On the basis 
of work carried out by the Association, the British 
Standards Institution has published B.S. No. 738 
dealing with ignitability, but it is felt that this does 
not adequately cover the allied subject of surface 
carbonisation, or tracking. It has been decided accord- 
ingly to put in hand a research to determine the best 
test method for the specification of this property. 

Work on the permeability to moisture of insulati 
varnishes has been in abeyance, but that on the effect 
of varnish on insulated wires has been continued. A 
panel has been formed to prepare proposals for the 
revision of the British Standard Specification for 
insulating varnishes. A programme of work has also 
been drafted to cover the important question of 
varnishes to withstand higher temperatures for use 
with glass-fibre insulation. The investigation to deter- 
mine the effect of varnish on enamelled wire has been 
continued. It is stated that this subject is becoming of 
increased importance. Another item of work in the 
field of insulating materials is concerned with the 
possible development of a hard dielectric, for use as an 
ebonite substitute, from one of the chemical derivatives 
of rubber. So far, however, there is little promise of 
the development of a substance with the required elec- 
trical and mechanical properties and the necessary 
chemical stability. ‘ 

A first report giving short-circuit ratings of power- 
insulated cables canal 0 deterioration of the dialectric 
has been completed, but further experimental con- 
firmation of the temperature conditions which result in 
charring of the paper has been considered desirable and 
investigations have been put in hand. Work has con- 
tinued on the question of rating factors for groups of 
unequally-loaded cables, or cables of different sizes. 
This matter is of importance in connection with installa- 
tions in = Further work on the current rating of 
buried cables has been made possible by facilities 
granted at Earley Power Station, near Reading. 
Observations will be made on a run of 1 sq. in. single- 
core, 33-kV cables partly laid directly in the ground and 
partly drawn into trefoil ducts. It is hoped to obtain 
information correlating current and temperature rise 
for each condition of laying, both for a single circuit 
of three cables and two such circuits adjacent to one 
another. Tests are proceeding on the electrical con- 
tinuity of conduit joints. A preliminary report on 
this matter has already been published and was dealt 
with in our issue of January 1, 1944.- A further matter 
mentioned in the section of the report dealing with 
cables and overhead lines is that a survey is being made 
of the problem of the corrosion of composite overhead 
line conductors. Trouble of this kind is mentioned in 
the report of the Central Electricity Board for the 
year 1943. 

The section dealing with control apparatus con- 
tains a number of references to work on air-blast circuit 
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breakers. In the use of this type of apparatus, Great 
Britain lagged somewhat behind various Continental 
countries, but air-blast breakers are now establishi 
themselves here; recent reports of the Central Elec- 
tricity Board record that a 66-kV grid substation 
employs such breakers and that a 132-kV station is 
being equipped. The new work referred to in the 
Research Association report. concerns current-zero 
— and the effect of electrode polarity in 

of this type. Work is also being carried out 
on a heavy-duty breaker, the test model of which is 
arranged to operate at air-pressures up to 500 lb. per 
square inch and can accommodate blast nozzles up to 
3 in. in internal diameter. Further work has been 
done in the allied field of “‘ hard-gas” breakers, in which 
the blast is generated by the vaporisation of solid 
substances, 

In the field of steam-power plant, considerable pro- 
gress has been made in the research on steels for use 
at high temperatures. Further work has been done 
on carbon steels of abnormal and normal creep charac- 
teristics. A report on the relation between creep 
strength and grain. size of such steels is in preparation. 
Prolonged creep tests, which it is proposed extend 
over five years or more, are being carried out on carbon 
and other steels to provide data as a check on the extra- 

ion to 100,000 hours of data already available. 

samples under investigation include four low- 
carbon steels subjected to a stress of 6 tons per square 
inch at 450 deg. C. The work on high-duty cast irons 
sponsored by the Institution of M ical Engineers 
and carried out by the British Cast Iron Research 
Association, has been concerned with the development 
of acicular cast irons. Materials of this type, which 
contain alloy additions of nickel, copper and molyb- 
‘ ile strengths of the order of 35 tons 
to 45 tons per square inch. Work has continued on 
the development of new alloys for condenser tubes, but 
particulars of them will not be released until Govern- 
ment restrictions are removed. 

The investigations on electrical sheet steel and per- 
manent magnets, which are being conducted at Cam- 
bridge under the direction of Sir Lawrence Bragg, have 
continued, and work has been carried out on the ques- 
tion of the mechanical stresses in transformer windings. 
The section of the report dealing with rural electrifica- 
tion refers to work on a low-pressure self-contained 
sterilising chest for farm dairy use, and to investigations 
into the possibility of all-electric grain ing. The 
general question of the application of electricity to 
farm operations in the field was dealt with in a recent 
report which has already been noticed in these columns.* 


ing | Study of this particular aspect of rural electrification, 


as well as the perhaps more promising subject of farm 
electrification, will be greatly assisted by the establish- 
ment of a field station associated with Reading Univer- 
sity. This establishment will enable work on the 
application of electricity to agriculture and horticulture 
to be gen co-ordinated. In addition to this new 
station, a working liaison has also been established with 
the Scottish Hydro-Electric Board. 
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PERSONAL. 


Captain F.C. J. READ, F.S.I., City Surveyor, Corpora. 
tion of London, has retired after 55 years’ service with 
the Corporation. 

Mr. W. B. PICKERING is shortly to retire from the 
board of Messrs. Hadfields, Limited. He has been g 
director of the company for the past 31 years. 

Lr. Commpr. B. J. HURREN, deputy chief of the 
information department of the Society of British Aircragt 
Constructors, is leaving this position to take up an ap. 
pointment with the Fairey Aviation Company, Limited, 
His new appointment, which takes effect as from March 1, 
concerns public relations and air intelligence. 

Mr. J. L. SavaGe, chief designing engineer, Uniteg 
States Bureau of Reclamation, and consulting engineer, 
Tennessee Valley Authority, is to receive the John Fritz 
Medal for 1945, which is awarded by a committee of 
representatives from the American Societies of Civil ana 
of Mechanical Engineers and the American Institutes of 
Mining and Metallurgical and of Electrical Engineers. 

Mr. A. G. Hawkins, M.B.E., has been appointed 
manager of the North-Western Area of the home branch 
organisation of The General Electric Company, Limited. 

Dr. J. P. Lawrie, has resigned his appointment as 
Senior Press Censor, Scientific and Technical Censorship, 
Ministry of Information, after five years’ service, in 
order to take up new duties with the Royal Naval 
Scientific Service. 

Mr. G. N. CRITCHLEY, Director of Gas and Heat Sup- 
Plies, Ministry of Supply, has accepted the invitation of 
the Council of the Institute of Fuel to be chairman of 
the Industrial Waste-Heat Recovery Committee which is 
being set up by the Institute. 

Mr. G. B. HaRTFREE, M.Inst.C.E.1., F.S.I., has relin- 
quished his appointment as Borough Surveyor and 
Engineer, Godalming, and has opened a practice as con- 
sultant in town planning and housing at his private 
address, Ridgeway, Deanery-road, Godalming, Surrey. 

Mr. H. C. Prerson has retired from his position as 
general sales manager of Metropolitan-Vickers Electrical 
Company, Limited, but retains his seat on the board. 
Mr. Ivor R. Cox has been appointed general sales 
manager and also retains his present position as managing 
director of Metropolitan-Vickers Electrical Export Com- 
pany, Limited. Mr. Duncan MACARTHUR has been 
appointed deputy general sales manager, retaining his 
present position as home sales manager, and has been 
elected a director of Metropolitan-Vickers Electrical 
Export Company, Limited. 

Mr. T. G. Kina has retired, at the age of 80, from his 
position as chief clerk of Messrs. Dewrance and Company, 
Limited, London, S.E.1, after 66 years’ service. 

Davip BROWN AND SONS (HUDDERSFIELD) LIMITED, 
have now opened an area office at 70, Queen-square, 
Bristol, 1. (Telephone: Bristol 21830; telegraphic 
address, “‘ Gearing, Bristol.’’) 





MANUFACTURE OF TwIsT DRILLS.— An account is given in 
Steel of the manufacture of drills by twisting roll-formed 
bar stock instead of milling the flutes out of a solid bar. 
The whole of the drill is fluted, and it is normally held 
in a split sleeve, or driver, which forms a detachable 
shank. In an alternative form, the end is reduced in 
diameter over a short length, and this portion is given 
an extra twist to close up the flutes and provide what 
is, in effect, a plain shank for holding in a drill chuck. 
In this method of manufacture the grain of the steel is 
preserved by the twisting action, whereas in conventional 
drills the flute milling cuts across the grain. The new 
type of drill was developed by Raymond R. Rausch, of 
the Ford Motor Company, who has been making and 
using it for over six years. 





NORTHAMPTON POLYTECHNIC SCHOOL FOR INSTRUMENT 
MAKING AND Horo.ocy.—aA leaflet prospectus of the 
Northampton Polytechnic Junior Technical School for 
Instrument Making and Horology has recently been 
issued. The duration of the course is three years and 
pupils are admitted at from 13 years to 14} years of age. 
They follow a curriculum planned specifically from the 
point of view of training in the technology and practice 
of instrument and watch and clock making. The next 
School year will commence on Monday, April 9. Admis- 
sion is free, but is conditional upon passing an entrance 
examination and also upon the signing, by the parent, 
of an undertaking that the pupil will remain at the 
School for the complete course of three years. The 
entrance examination will be held on Monday, March 12, 
at St. Albans and at the Polytechnic in London, the 
subjects being arithmetic, English and simple geometrical 
and technical drawing. Application for admission must 
be made in advance and forms can be obtained from the 
secretary of the Polytechnic, St. John-street, London, 
E.C.1. Two scholarships, each of the value of 40. per 
annum, are offered for competition by the Worshipful 





Company of Clockmakers ; they will be awarded on the 
results of the entrance examination. 
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NOTES FROM_THE NORTH. 


GLascow, Wednesday. 

Scottish Steel.—Some works have had recently to curtail 
operations for lack of coal, but pressure of business is 
limited and no great inconvenience will have been caused 
to consumers by this temporary interruption. The Scot- 
tish tube trade reports that new business is increasing 
again. Otherwise, the West of Scotland steel industry 
ig moving much as usual, the scarcity of orders for plates 
peing the main difficulty. 

Scottish Coal.—Supplies are still very inadequate but 
deliveries are tending to become slightly better. The 
miners are creating fewer stoppages but are still inclined 
to go slow on production. The allocation of coal is not 
yet considered satisfactory in Lanarkshire. 

Scotland’s Claims for Post-War Industry.—This is still 
the foremost subject in commercial and industrial circles, 
but some are perhaps thinking too much in terms of 
Prestwick, Rosyth, etc. Recognition of these establish- 
ments for a place in the post-war scheme is important, 
but the real foundation of Scotland’s industrial future 
must rest on a broader base. For one thing far more 
industrial estates are needed to attract new enterprises. 

Scottish Light Foundry Research.—Federated Foun- 
dries are constructing a research laboratory in Glasgow 
to carry out tests and development work in connection 
with various new types of fireplaces. 





NOTES FROM THE SOUTH-WEST. 


CaRpDIFF, Wednesday. 

The Welsh Coal Trade.—Trading conditions on the 
Welsh steam-coal market were difficult throughout the 
past week. There was no falling off in the volume of 
business offering on home account but, with producers 
hard pressed to maintain supplies for the essential war 
industries and other high priority users, there was little 
free coal available for ordinary industrial and domestic 
consumers. Consequently these users had to be content 
with what quantities of the lowest grades that could be 
made available. Export trade was quiet and was again 
restricted almost entirely to deliveries made under 
Government direction to the Forces and other vital users 
on the Continent. The neutral demand was slow. All 
the large sorts were well sold forward and remained very 
firm, while sized and bituminous smalls were almost com- 
pletely unobtainable for delivery over several months 
ahead, and were strong. The best dry steam smalls were 
in good demand and were steady while some of the lower 
qualities were quietly offered. The demand for cokes 
and patent fuel, on inland account, was brisk. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plates and their substitutes 
continued to show activity owing to home consumers 
covering their requirements for the second quarter of 
1945. Consequently, the market had a firm tone. Ex- 
port business, on the other hand, was extremely quiet 
and only a few small parcels were sold. Steel sheets 
continued busy and the demand was strong. As, how- 
ever, makers were fully booked, orders could only be 
accepted for deferred delivery. The iron and steel 
scrap market was improving as traffic conditions had 
become more normal. The prices of tin-plates, uncoated 
plates, galvanised corrugated steel sheets and other iron 
and steel products and of non-ferrous metals continued 
unchanged. 





NORTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS CERTIFICATED STUDENTSHIP 
EXAMINATIONS.—The annual examinations for certifi- 
cated studentship in mining engineering and in mechani- 
cal engineering, organised by the North of England 
Institute of Mining and Mechanical Engineers, will be 
held in the King’s Hall, King’s College, Barras Bridge, 
Newcastle-upon-Tyne, 2, at 10 a.m. on Thursday, 
April 19. There is no entrance fee and no age limit, and 
the examinations are open to all suitable applicants, 
whether members of the Institute or not. It is stated 
that, at the present time, there is no statutory examina- 
tion for the grades of overman or mechanical engineer, 
and these Institute examinations are intended to be the 
equivalent of such an examination. All applicants must 
present three testimonials as to sobriety and character, 
& certificate of proficiency in “ First Aid,” a fireman’s 
certificate and a certificate of underground experience, 
in the case of mining-engineering applicants, and a certi- 
ficate of experience of at least two years’ duration, in the 





" case of mechanical engineering applicants. If the candi- 


date possesses an approved certificate in non-vocational 
subjects, this should also be presented. Further particu- 
lars and application forms may be obtained from the 
honorary secretary, Institute Board of Examinations, 
Neville Hall, Newcastle-upon-Tyne, 1. Completed ap- 
plication forms must be received by the honorary secre- 
tary not later than Saturday, March 17. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 
Tron and Steel.—Slackness has b more pr 

in some sections of the heavy steel and engineering 
departments upon the resources of which lessened 
demands are being made on Government account. Some 
of the employees are standing-by in readiness to deal 
with any new business that comes to hand, and others 
have been transferred to those departments of the works 
which are still busy. There is also slackness in the 
manufacture of hand tools following the cessation of 
Government orders. Factories making hand tools for 
the agricultural industry, however, are extremely busy 
and could take on more employees if they were available. 
In the manufacture of machine parts for the agricultural 
implement industry there is pronounced activity and it 
will not be easy to complete all orders for the spring 
deliveries. There is a strong demand for steel for the 
repair and construction of buildings; the most active 
demand is for basic steel. There is a fairly good demand 
for Siemens acid steel, and some improvement has taken 
place in the production of steel by the electric furnaces. 


South Yorkshire Coal Trade.—The demand for coal is 
still greater than the supply. Improvement in transport 
facilities, due to better weather, has had the effect of 
reducing the arrears of delivery, which, however, are 
still considerable. The scarcity of coke is marked, and 
it is impossible to satisfy the demand for gas coke and 
patent-oven coke nuts for domestic use. Blast-furnaces 
are receiving all the coke required. Coking coal is still 
sold far forward, and no prompt business is possible. 
Outcrop coal is more freely available following the pump- 
ing of flood water from many sites. House coal is still 
in short supply, but there has been some improvement 
in deliveries to depots. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—Satisfactory supplies of iron and 
stee] are reaching consumers engaged on essential work, 
and producers could deal with moderate orders for com- 
mercial undertakings, but the continued disinclination 
of the Control to sanction the purchase of commodities 
for other than war needs is keeping ordinary transactions 
within narrow limits. Pig iron and good heavy iron 
and steel scrap are not in excessive supply and outputs of 
semi-finished steel are absorbed by local consumers. Re- 
rollers, in fact, are obliged to eke out their supply of 
steel semies by the fairly extensive use of inferior billets, 
blooms and bars. Conditions in the finished industries 
vary; many plants are busily employed, but certain 
works are slack. 


Foundry and Basic Iron.—The local production of 
ordinary foundry pig is still irregular and falls well below 
the demand, but merchants are able to provide the light- 
casting plants with parcels of Midland iron. 

Hematite, Low-Phosphorus and Refined Iron.—Hema- 
tite is still inconveniently scarce and there seems 
little likelihood of an early increase in the limited make. 
The tonnage available for distribution has to be very 
carefully allocated to authorised users engaged in essential 
work. Outputs of low- and medium-phosphorus iron 
and of refined qualities are readily taken up as they 
become available. 


Manufactured Iron and Steel.—Suitable deliveries of 
semi-finished iron are readily obtainable but the ‘demand 
for steel semies is straining the sourees of supply. Rather 
better accounts are given of one or two branches of the 
finished-iron trade that have been short of orders for 
some time. The brightest feature of the finished-steel 
industry is the overwhelming demand for sheets, par- 
ticularly of the lighter gauges. Makers are extensively 
sold and cannot consider further orders except for deliver- 
ing well into the second quarter of the year. Mills 
rolling light sections have a good deal of work to execute 
but manufacturers of heavy joists are short of orders 
and plate producers are not fully occupied. Rails are 
still in brisk demand and producers of colliery equipment 
are busily employed. Special and alloy steels are in 
increasing demand after a brief period of slackness. 

Scrap.—The lighter grades of iron and steel scrap are 
plentiful and attract little attention, but large parcels 
of good cast iron and heavy steel are being consumed. 





CONFERENCE ON INDUSTRIAL THERMAL INSULATION. 
—During the present session seven papers on aspects of 
“ Industrial Thermal Insulation ” have been, or are to 
be, presented at meetings of the Institute of Fuel. Dr. 
E. W. Smith, C.B.E., will give a summary of the papers 
at a full-day conference to be held at the Institution of 
Mechanical Engineers on Thursday, May 31. The sum- 
mary will be given in the morning, and the remainder of 
the day will be devoted to open discussion. The authors 
of all the papers will be present to reply to points raised. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, February 24, 2 p.m., Kimbell’s 
Restaurant, Osborne-road, Southsea. Thomas Hawksley 
Lecture: “ Research and Development in Aeronautics,” 
presented by Prof. W. J. Duncan. Western Branch : 
Saturday, February 24, 2.30 p.m., Merchant Venturers’ 
College, Bristol. Discussion on “ Investigation of 
Materials, Mechanisms and Structures.” London Gradu- 
ates’ Section : Saturday, February 24, 3.30 p.m., Storey’s- 
gate, S.W.1. “Establishment of a Large Works in a 
Country District,” by Mr. N. Hanlon. 

INSTITUTION OF CIVIL ENGINEERS.—North-Western As- 
sociation: Saturday, February 24, 2.30 p.m., Engineers’ 
Club, Manchester. Discussion on “ Organisation of Civil 
Engineering Work,” opened by Mr. R. M. Wynne- 
Edwards. Institution: Tuesday, February 27, 5.30 p.m., 
Great George-street, S.W.1. ‘“‘ The Concrete Road,” by 
Messrs. F. N. Sparkes and A. F. Smith. Newcastle 
Association : Wednesday, February 28, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne. “Mechanical Tests for 
Voidless Tar Surfacings,”’ by Mr. P. J. Rigden. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—WNorth- 
Western Centre: Saturday, February 24, 2.30 p.m., 
Engineers’ Club, Albert-square, Manchester. “‘ Technique 
of Engineering Development,” by Dr. H. E. Merritt. 
Birmingham Centre: Tuesday, February 27, 6.15 p.m., 
Imperial Hotel, Temple-street, Birmingham. Discussion 
on “ Road Illumination.” 


INSTITUTE OF BRITISH FOUNDRYMEN.—Birmingham 
Branch : ‘Saturday, February 24, 2.30 p.m., James Watt 
Institute, Birmingham. “Costs in a Jobbing Foundry” 
by Mr. H. E. E. Holladay. East Midlands Branch : Satur- 
day, February 24, 6 p.m., Loughborough College, Lough- 
borough. “ Foundry Management,” by Mr. J. Roxburgh. 
Sheffield Branch: Monday, February 26, 7 p.m., Royal 
Victoria Hotel, Sheffield. “‘ Liquid-Metal Temperature 
Control by Thermocouple,” by Mr. R. C. Tucker. 


INSTITUTION OF ELECTRICAL ENGINEERS.— Monday, 
February 26, 5.30 p.m., Victoria-embankment, W.C.2. 
Discussion on “ Location of Industry,” opened by Mr. 
D. B. Williamson. South Midland Centre and Radio 
Group: Monday, February 26, 6 p.m., James Watt 
Institute, Birmingham. “ Molecular Concepts of Dielec- 
trics,” by Dr. E. B. Moullin. North-Eastern Centre: 
Monday, February 26, 6.15 p.m., Neville Hall, Newcastle- 
upon-Tyne. “Standardisation and Design of Turbo- 
Alternators,” by Mr. G. A. Juhlin. Also at the North- 
Midland Centre: Tuesday, February 27, 6. p.m., Great 
Northern Hotel, Leeds. Radio Section: Wednesday, 
February 28, 5.30 p.m., Victoria-embankment, W.C.2. 
“* Multipath Interference in Television Transmission,” by 
Mr. D. I. Lawson. Scottish Centre: Wednesday, Febru- 
ary 28, 6 p.m., Heriot-Watt College, Edinburgh. “ Re- 
mote Switching by Superimposed Currents,” by Mr. J. L. 
Carr. Institution: Thursday, March 1, 5.30 p.m., 
Victoria-embankment, W.C.2. ‘“‘ Stray Losses in Syn- 
chronous Electrical Machinery,” by Mr. P. Richardson. 


INSTITUTION OF THE RUBBER INDUSTRY.—Monday, 
February 26, 6.30 p.m., Caxton Hall, Victoria-street, 
S.W.1. ‘“ Carbon Blacks in GR-S,”’ by Dr. D. Parkinson. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
February 27, 6.30 p.m., 198, West-street, Sheffield. 
“ Safety Pins and Swords,’’ by Lord Halsbury. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanp.—Tuesday, February 27. 6.30 p.m., 39, Elm- 
bank-crescent, Glasgow. ‘‘ Current Practice in Marine 
Gear Cutting,” by Mr. A. W. Davis. 


INSTITUTE OF FUEL.—North-Western Section : Wednes- 
day, February 28, Engineers’ Club, Manchester, 10.30 
a.m., and 2.30 p.m. Conference on “ The Preparation 
and Utilisation of Coal.” 


Royal Socrery oF ARTS.—Wednesday, February 28, 
1.45 p.m., John Adam-street, W.C.2. “ Erosion and 
Water Supplies,” by Professor E. P. Stebbing. 


INSTITUTE OF WELDING.—Wednesday, February 28, 
6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. “Welded Magnesium Alloy Aircraft 
Tanks,” by Mr. R. J. Cross. 


RoyaL AERONAUTICAL SocreTy.—Thursday, March 1, 
6.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘Control Surface Design,” by Mr. M. B. 
Morgan and Mr. Thomas. 


Royat INSTITUTION.—Thursday, March 1, 5.15 p.m., 
21, Albemarle-street, W.1. ‘‘ Problems of the Solid State.” 
by Sir Lawrence Bragg. Friday, March 2, 5 p.m. 
“ Aspects of Pre-War anf Post-War Television,” by Mr. 
H. L. Kirke. 


JUNIOR INSTITUTION OF ENGINEERS.—Friday, March 2, 
6.30 p.m., 39, Victoria-street, S.W.1. ‘‘ Motorless Flight,” 





by Major W. L. Foster. 
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RESTORATION OF DAMAGED FRENCH RAILWAys.— 
Repair work on French railways which have suffered 
war damage is progressing satisfactorily. Thus, after 
being interrupted for several months, the line linking 
Paris with Lyons has been reopened. Moreover, it is 
anticipated that repairs to the bridge at Argenteuil will 
be completed shortly. This will enable railway traffic 
to cross the Rhone below Lyons. 


HEAT-RESISTING PLasTic.—A report in The Iron 
Age states that a new moulding compound of lucite 
methyl methacrylate resin, having a heat resistance 30 
deg. to 40 deg. F. bigher than general purpose powders, 
is announced by the plastics department of E.I. du 
Pont de Nemours and Company, Arlington, New Jersey. 
The new material, which is designated HM-122, has 
other desirable properties which were previously un- 
obtainable in a single substance. It can be obtained 
in a wide range of transparent, translucent and opaque 
colours, and is suitable for coloured lenses and trans- 
parent protective coverings that have to withstand heat 
radiation from lamps or other hot bodies. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.2. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
““ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPte Bar 3663 and 3664. 


All editerial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 





Accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


‘* ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom £3 5 0 
For Canada— 
Thin paper copies £218 6 
Thick paper copies 3 3 (0 
For all other places abroad— 
Thin paper copies ........ £3 3 0 
Thick paper copies................ £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
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TRADE ASSOCIATIONS. 


AvuGusTINE BIRRELL, in his essay on Edward 
Gibbon, quoted Walter Bagehot’s remark about the 
author of The Decline and Fall, that “‘ Gibbon’s 
horror of the French Revolution was derived from 
the fact that he had arrived at the conclusion that 
he was the sort of person a populace invariably 
kills’’; which, commented Birrell with typically 
astringent wit, was “an excellent reason, in my 
opinion, for hating revolution, but not for misunder- 
standing it.” Something similar might be said with 
truth of the attitude of a large section of the public 
towards trade associations ; in plain language, they 
hate the very idea of such organisations, and they 
do so with a fervour which is often in inverse propor- 
tion to their knowledge of what trade associations 
are, how they function, and what are their statutory 
and other limitations. That the Government should 
indicate so positively a belief in their beneficial 
potentialities is taken as evidence, not of the desir- 
able qualities of trade associations, but of the short- 
sightedness of a Government which permits them to 
exist at all; and assurances that, however imperfect 
their functioning may be in practice, the underlying 
principle is inherently sound are condemned as the 
merest propaganda by those who are prepared to 
accept at face value statements from the other 
side of the fence which can boast of no better 
warranty. Even in circles where their existence is 
tolerated, there is frequently an undercurrent of 
feeling that, if they could be done without, it would 
be preferable to do without them and to let each 
manufacturer pursue his own ends. 

Such an attitude of suspicion is too influential to 
be ignored where it exists, and it exists too widely to 
be dismissed out of hand as something so prepos- 
terous as not to deserve serious examination. With- 
out necessarily taking any side in the matter, there- 
fore, it is possible to welcome the exposition of the 
nature and operation of trade associations which was 
presented by Sir Lynden Macassey, K.B.E., in an 
address to the London and District Society of Char- 
tered Accountants on February 14. It may be 
objected that, in speaking on such a subject, Sir 
Lynden cann ; be regarded as wholly disinterested, 
since he is independent chairman of the Internal 
Combustion Engine Manufacturers’ Association, and, 
while independence of member firms is a necessary 
qualification for such a post, it would become an 
absurdity if pushed to the length of a complete and 
philosophic detachment from the affairs of the 





Association as a body; but the answer to that 
objection is that he did not pretend to sit in judg- 
ment on the question whether there ought to be 
trade associations. His purpose was rather to 
explain them in the light of first-hand experience 
and considerable familiarity with the legal controls 
over their constitutions and activities. 

Any discussion of the subject is almost bound to 
suffer, as Sir Lynden pointed out, by the intrusion 
of political and ideological arguments and prejudices, 
for even employers are not wanting, who will sigh 
for ‘‘ the good old days ” of unrestrained individual- 
ism—and, after all, the past history of British 
industry shows how much may be done (or could 
once be done) in a virtually complete absence of 
regulation, of whatever kind. The fact remains, 
however, that every country of any considerable 
industrial development and standing has evolved 
some such mode of co-operation, though the names 
given to it may vary between one nation and 
another ; and it is incontrovertible that the exist- 
ence of trade unions makes practically inevitable, 
if it does not actually postulate, the formation of 
some corresponding bond between employers in 
order that mutual negotiations may be carried on 
with some assurance that the decisions reached will 
be generally binding. In this respect, indeed, a 
trade association may prove as beneficial to the 
corresponding trade unions as to its own members, 
since it is in a position to put pressure upon a 
recalcitrant firm to observe a general agreement with 
the unions; probably more effectively than the 
unions could do by striking, and certainly at less 
pecuniary disadvantage to the trade-union members. 

“What are trade associations ?”’, Sir Lynden 
asked, and was obliged to reply to his own question 
that no definition could be given. Where a defini- 
tion is impracticable, however, a description may 
often be made to serve most practical purposes, and 
the “‘ loose and general ” description that he offered 
was that of “ groups of employers representing an 
industry or trade, or some particular section or 
sections of it, established to discuss matters of 
common industrial and commercial concern; to 
formulate a common policy regarding them and to 
further or, it may be, to enforce its adoption by 
those who become members of the association ; to 
submit their common views to the Government ; 
and to conduct any negotiations affecting their 
industry or trade.” The description is so compre- 
hensive that it is easy to accept his assertion that 
the great majority of existing trade associations are 
covered by it. There are, however, several distinct 
types to be found within this common fold. The 
original form, arising out of the ‘“‘ horizontal ”’ basis 
of craft trade-unionism, was that of a body estab- 
lished to negotiate with the appropriate unions the 
wages and the conditions of employment of the work- 
people throughout the industries in which the par- 
ticular crafts were followed. In a small district or 
group of firms, such a procedure might be feasible, 
but on a big scale it became impracticable ; hence 
the employers in some one industry would form a 
new association to handle their own commercial and 
economic problems, without overmuch regard to 
what might be going on elsewhere. At a still later 
stage, there was evolved the type of association to 
be found in certain industries, which deals with 
wages and conditions of employment but extends 
its scope to cover commercial and economic matters 
also. This historical background is of import- 
ance in considering the present fields of trade asso- 
ciations, as it explains some of the differences to be 
found in industrial groups of varying seniority. 

It is stated in the Industrial Relations Handbook 
issued under the auspices of the Ministry of Labour 
and National Service and commended by Sir Lynden 
Macassey in terms which we are glad to endorse, 
that there were in 1936 about 270 national federa- 
tions of employers, concerned with the employ- 
ment of labour ; and about 1,550 other employers’ 
organisations, consisting mainly of local or regional 
branches of the national federations. This makes 
a total of about 1,820, which had increased, some 
seven years later, to about 1,900. These have been 
linked, since 1919, in the British Employers’ Con- 
federation (originally called the National Con- 
federation of Employers’ Organisations), with the 
object of securing the co-operation of the employers’ 
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national federations in dealing with all matters 
arising out of the relations between employers and 
employees. The Confederation is, in fact, the 
counterpart of the Trades Union Congress so far 
as concerns wages and working conditions. Though 
no war-time totals are available, it has been esti- 
mated that the number of employers’ organisations 
now in existence and concerned, entirely or in part, 
with commercial and economic questions, may reach 
the figure of 2,500; but, unfortunately, they have 
no representative central organisation which can 
speak for all the employers in productive industry, 
though the Federation of British Industries can do 
so for a large proportion of them. 

The functions of trade associations were outlined 
broadly by Sir Lynden Macassey, as quoted above, 
and have been enumerated in considerably greater 
detail by the Federation of British Industries in 
their report on “‘ The Organisation of British Indus- 
try,” which we discussed on page 353 of our issue 
of November 3, 1944. So detailed are they, in 
fact, as to appear rather as counsels of perfection 
than as an accurate indication of average perform- 
ance. The twelve main heads do not include any 
specific mention of price-fixing, though this is the 
feature, or supposed feature, which probably is 
responsible for more antagonism to the idea of trade 
associations than any other; but there are several 
of the avowed objects with which the practice of 
price regulation might be linked without stretching 
too far the interpretation put upon the terms 
employed. Sir Lynden admits that this is the most 
frequent cause of the criticism levelled against trade 
associations, and testifies that, in his own experience, 
it is “generally ill-informed ”—which is probably 
true of most public criticism. He states that “ only 
a relatively small proportion ”’ of the total number 
of trade associations regulate prices ; but, in recog- 
nising the existence of “‘ some sections of opinion ” 
which contend that “any attempt to influence 
prices, still less to regulate or fix them, should, if 
not outlawed, be vigilantly regulated,” he displays 
@ precision—due, no doubt, to his legal training— 
in the choice of words which the majority of the 
critics are unlikely to emulate. They, at any rate, 
will not be disposed to split hairs about the exact 
differentiation between “ influence ’’ and “ regula- 
tion” ; and might suggest, with some reason, that 
it is not the number of actual price-regulating 
associations that matters so much as their import- 
ance and the extent to which the manufactures 
they are concerned with affect the whole body of 
consumers—in other words, the public at large. 

We have been taken to task before now for the 
alleged offence of favouring monopolies, whereas 
in fact we regard them with no actively partisan 
feelings either way, being fairly confident that this 
is one of several directions in which history can be 
trusted to repeat itself. If the possibility be ad- 
mitted that there can be such a thing as a bene- 
ficent monopoly, public opinion would probably be 
soothed by its satisfactory outcome into a state of 
toleration, though perhaps grudgingly; but a 
maleficent monopoly will certainly be the prime 
cause of its own undoing. Similarly, we suspect, 
will a purely selfish trade association arouse an- 
tagonism, from within or without, of such intensity 
that it must needs bow to the storm. Sir Lynden 
Macassey had some pertinent things to say on the 
subject of “ cartels,” and especially on the common 
misuse of the term and its acceptance as a mere 
form of opprobrium ; but there are occasions and 
circumstances in which a cartel, combine, ring or 
association may provide the only means of avoiding 
a much greater disadvantage—such as, for instance, 
the complete loss of a valuable market or the sub- 
mergence, beyond recovery, of some immediately 
unprofitable but potentially valuable manufacture. 
It is not the existence, but the abuse, of power that 
is harmful ; and that is true, whether the possessor 
of the power is a trade union, an employers’ associa- 
tion or, for that matter, something as basically 
idealistic as an organised medical service or an 
organised religious body. Given adequate safe- 
guards (and some security against the overgrowth 
of the safeguards themselves into new oppressions), 
it should be possible to enjoy many of the advan- 
tages of co-operation without an undue sacrifice of 
the benefits of healthy competition. 





ELECTRICITY SUPPLY IN 
LONDON. 


Lonpon with its suburbs has a population of 
about 8,500,000 people, which greatly exceeds the 
figures for Denmark or Norway, and is even con- 
siderably larger than those for Switzerland or 
Sweden. As Greater London covers or spreads 
into seven counties, its various parts are adminis- 
tered by a large number of authorities of different 
composition and different powers. Even in the 
County of London, there are 28 Metropolitan 
Borough governments, in addition to that of the 
City Corporation. The London County Council has 
wide administrative powers over the whole area 
and is, for instance, responsible for the main 
drainage, but the borough councils also have con- 
siderable administrative duties and 16 of them 
operate the electricity-supply system. There are 
many anomalies and difficulties in the present 
situation, and the Government has just announced 
that it proposes to set up an “ authoritative body ” 
to inquire into the whole question of the adminis- 
tration of London. 

It is not likely that this body will be specially 
charged to consider the question of electricity 
supply, although it is one of the matters which has 
been grafted on to a local government system little 
adapted to deal with it. The fact that 16 out of 
the 28 Metropolitan Boroughs now operate an 
electricity-supply system may be attributed to the 
effect of the famous Chamberlain Act of 1882, which 
was designed to encourage the purchase of electricity 
services by local authorities. As is well known, 
by making a company undertaking purchasable 


at the end of 15 years by the local council, with no | | 


consideration for goodwill, the Act practically 
stopped progress, until a further Act, in 1888, ex- 
tended the period to 42 years. In defence of the 
Act of 1882, it may be pointed out that at that 
time electricity supply was looked upon as serving 
only the lighting load and long-distance transmission 
was hardly thought of. Even so, however, it appears 
that it might have been realised that, particularly 
in the case of London, there might have beefi 
administrative and operating advantages in pro- 
viding machinery for some type of co-operation 
between contiguous authorities. 

Under the Act of 1882, some London boroughs 
obtained authority to operate a supply system. 
St. Pancras was among these, and its provisional 
order dates from 1883. It would appear, however, 
that in this case the purpose was to prevent a 
private company from entering the field, and 
nothing was done until 1890. In some cases, the 
effect of early application and enterprise has had a 
curious sequel. The Metropolitan Boroughs were 
not established until 1899, and in some cases did 
not cover the same areas as the Vestries and District 
Boards which they superseded. As a result of this, 
some of them found that they had no power to 
supply electricity in parts of their own borough, 
as these had not been included in the area of the 
earlier authority. In a paper entitled “‘ Distribution 
of Electricity in London,” read before the Associa- 
tion of Supervising Electrical Engineers, on Satur- 
day, February 10, Mr. E. H. Jesty stated that at the 
present time the Borough of Bermondsey, which 
operates its own electricity system, has no power to 
supply in two of its own parishes. In the case of 
Southwark Borough Council, the same thing applies 
to three parishes. A curious case mentioned is that 
of the Parish of St. Peter, Eaton-square, which, it 
is stated, is not mentioned in any electric lighting 
order and presumably no one has a legal right to 
furnish a supply in the area. Actually, it is being 
served from an adjacent system. 

It was realised long ago that the operation of a 
multitude of small stations, each by a different 
authority, was not the best way to supply London 
with electricity, and more than 40 years ago the 
London County Council promoted a Bill to make it 
the bulk-supply authority for the whole area. This 
Bill was not proceeded with, but in 1907 the Council 
promoted a further Bill under which the Local 
Authority undertakings should pass under its con- 
trol. This was rejected in Parliament, but in 1908 
the London County Council apparently established 





its position as a future controller of electricity 
supply, as in that year it was constituted the pur. 
chasing authority for the London companies, the 
date of purchase being fixed as 1931. This does not 
seem to have been a very judicious arrangement, as 
apparently the future relation between the London 
County Council and the various municipal under. 
takings was not considered. 

The idea that the County Council should finally 
become the electricity authority for London was 
probably finally quashed by the appointment of the 
Electricity Commissioners in 1919, although this 
proceeding was certainly not dictated by any opposi- 
tion to the County Council claims. The Commis- 
sioners’ duties were not confined to consideration of 
the case of London ; their sphere covered the whole 
country. The system of control which they devised 
was the creation of Joint Electricity Authorities, 
the duty of each of which was to co-ordinate, and 
ultimately to control, the electricity-supply industry 
in its selected area. In 1925, the purchase rights 
of the company undertakings, held by the London 
County Council, were transferred to the London 
and Home Counties Joint Electricity Authority, 
and the date of purchase of the companies was 
deferred until 1971. The Central Electricity Board, 
which was created in 1926, by the construction of 
the grid transmission system, has to a large extent 
unified the generating side of the industry, but it 
is not concerned with distribution which, in London, 
is still in the hands of some 25 municipalities and 
companies. 

The McGowan Report of 1936, referring to the 
conditions in London said that “a substantially 
greater measure of amalgamation and co-ordination 
of both local authority and company undertakings 
. . is clearly necessary.” In 1937, after the 
receipt of the report, the Government put forward 
various suggestions ; these covered the acquisition 
of certain undertakings by others, the transfer of 
all undertakings to a public board, or the creation 
of a central advisory body. These proposals were 
not followed by any Government action, but the 
first has been adopted by private enterprise and 
Central London Electricity, Limited, which operates 
in Westminster, the City, Chelsea and parts of 
Kensington and Holborn, represents the amal- 
gamation of seven companies. Mr. Jesty considers 
that the present operations of the County of London 
Company, with its many associated supply sys- 
tems, may also be taken as a practical example 
of the operation of a central advisory body. In 
spite, however, of these moves by company under- 
takers, the general situation in London remains 
much the same as it was at the time the McGowan 
Report was issued. 

It has generally been supposed that, as a sequel 
to the organisation of the generating side of the 
industry by the creation of the Central Electricity 
Board, the Government would introduce a Bill deal- 
ing with distribution. The intimation made by 
the Minister of Fuel and Power that he would like 
to have the views of the industry on the matter has 
naturally been taken as one indication of this 
intention. The Minister’s request was complied 
with and reports, already dealt with in these 
columns, have been furnished by the Incorporated 
Municipal Electrical Association and others. There 
is reason to believe, however, that this particular 
matter has been postponed for the moment. Possi- 
bly, the Government rightly feels that it is already 
reorganising quite as many walks of life as it can 
conveniently deal with. The whole question will, 
however, come up again sooner or later, and Mr. 
Jesty suggests one way in which the situation in 
London might be dealt with. He proposes the 
division of the area among eight groups of suppliers. 
Some groups would consist only of borough councils, 
as, for instance, Group 2, which includes the muni- 
cipalities of Hackney, Islington and Stoke Newing- 
ton, but others would consist of a combination of 
Councils and companies. The recommendations of 
the McGowan Committee, existing bulk-supply 
agreements and business arrangements have been 
taken into consideration in delimiting the areas of 
the groups. -As Mr. Jesty points out, however, his 
suggestion is only one of innumerable ways in 
which consolidation could be effected, at least on 
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NOTES. 


THE ENGryeerrna Society or UNIVERSITY 
CoLLEGE, LONDON. 


Tue presidential address to the Engineering 
Society of University College, London, was delivered 
at the College on Tuesday, February 20, by Pro- 
fessor R, O. Kapp, Dean of the Faculty of Engineer- 
ing, his subject being ‘‘ Britain’s Electrical Supply 
Industry: an Example of Industrial Planning.” 
The chair was taken by Dr. F. Harris, chairman of 
the Society. The present structure of the industry, 
said Professor Kapp, was an example of planning 
based on experience and, if it had been evolved in 
some other country, doubtless would have been 
hailed as a precedent worthy of imitation here. It 
illustrated admirably the principle that the pattern 
of a technical industry must be based on its tech- 
nical features and never primarily on mere political 
considerations. The industry was unusual, in that 
it dealt in only one commodity ; that the ratio of 
capital to labour employed was very high ; that the 
product could not be stored ; and that the industry 
had always been an expanding one, so that extensive 
and costly research was justified. Professor Kapp 
explained in detail the respective functions of the 
Electricity Commissioners and of the Central Elec- 
tricity Board. The main purpose of the latter body 
was to establish the Grid, which, he explained, was 
not a distribution network, but was more accurately 
described as “‘ a national ’bus-bar,” the chief benefit 
of which was the reduction in the amount of spare 
plant that could be, and was, effected by its con- 
struction. At the subsequent annual dinner of the 
Society, Dr. Harris, as chairman, proposed the toast 
of “‘ The Guests,” to which Mr. P. Good, Director 
of the British Standards Institution, responded. In 
replying to the toast of “‘ The Society,” proposed by 
the Provost of University College (Dr. D. R. Pye), 
Professor Kapp stated that it was hoped that the 
repairs to the College buildings—damaged by enemy 
action some four years ago—would enable the Ram- 
say Laboratory to be reopened in the near future. 


Tae Exvecrricrry Crvm DeFeNnce Funp. 


Under Section 42 of the Civil Defence Act, 1939, 
the Electricity (Civil Defence) Fund was established. 
This is administered by the Central Electricity 
Board, but financially is entirely separate from its 
other operations. The purposes of the Fund are 
to establish a national pool of switchgear, trans- 
formers and other equipment, which can be readily 
made available to replace temporarily any apparatus 
belonging to the Board. or to any authorised under- 
taker, in the event of damage resulting from attack 
by the enemy ; and secondly, to cover expenses of a 
capital nature incurred by the Board, or by author- 
ised undertakers, in taking measures for securing the 
due functioning of their undertakings in the event 
of hostile attack. The design and quantity of 
spare plant and of measures taken are subject to 
approval by the Electricity Commissioners. One 
half of the capital expenditure of the Fund is met 
by Exchequer Grants and the other half by money 
borrowed by the Board on the security of a levy on 
the electricity-supply industry as a whole. Some 
information about the finances and operation of 
this Fund is given in the reports of the Central 
Electricity Board for the years 1940 to 1943, which 
have recently been published and of which some 
account was given on page 131, ante. The initial 
sum which the Board, subject to the consent of 
the Electricity Commissioners, was empowered to 
borrow was 1,500,0001., but in the course of the 
year 1940 this was raised to 2,250,0001. By 1943, 
the figure had been increased to 3,000,000/. The 
borrowing powers have not been fully exercised. 
By the end of 1940, the Commissioners had issued 
consents to the borrowing of 1,500,0001., and by 
the end of 1942 to a total of 2,500,0001. No further 
consent was issued in 1943. In the earlier years, 
the expenses covered by the Fund were met by 
temporary advances by the Bank of England, but 
in 1942 the Board was given permission to issue 
2,000,0001. of Electricity (Civil Defence) Stock at 
3 per cent. A sinking fund has been established 
and the stock will be repaid not later than Septem- 


ber 1, 1960. The reports do not give detail parti- 
culars of the manner in which the moneys provided 
by the Fund have been utilised, but make references 
in general terms to the activities carried out. In 
the 1940 report, it is recorded that on several 
occasions apparatus was withdrawn from the pool 
and made available for use by undertakers and 
that “the foresight shown in establishing the pool 
has been fully justified.”” In 1941, apparatus was 
again made available on several occasions and 
enabled undertakers to effect prompt restoration 
of supplies. In 1942, the pool was called upon on 
only one occasion as a result of enemy action, but 
twice spare equipment was lent to authorised under- 
takers to enable them to furnish urgent supplies to 
war factories pending completion of normal arrange- 
ments, The same procedure was followed on one 
occasion in 1943, and twice in that year the pool 
was drawn on as a result of war damage. 


THE CoRNISH ENGINES PRESERVATION SOCIETY. 


In 1935, a committee was formed in Cornwall to 
raise funds to purchase and preserve a Cornish 
winding engine, nearly 100 years old, at the Levant 
mine, near Land’s End. The appeal, which was 
supported by the Institution of Mechanical Engi- 
neers and the Newcomen Society, resulted in the 
collection of sufficient money to buy and overhaul 
the engine, and still to leave a balance in hand as a 
nucleus of a larger fund, then decided upon, to save 
from eventual demolition several larger Cornish 
pumping engines, all dating from the middle of the 
Nineteenth Century. The original Cornish Engines 
Preservation Committee has now been expanded 
into a Society, with Lord Falmouth as President and 
Mr. Treve Holman, M.I.Mech.E., as chairman. The 
joint honorary secretaries are Mr. W. Tregoning 
Hooper, of Falmouth Observatory, and Mr. W. A. 
Michell, Coach-lane, Redruth, Cornwall. The 
Council consists of eight of the original founders, 
with representatives of the Institutions of Civil, 
Mechanical and Electrical Engineers, the Institu- 
tion of Mining and Metallurgy, the Metropolitan 
Water Board, the National Trust, the Newcomen 
Society, and a number of Cornish societies and 
organisations including the Royal Institution of 
Cornwall and the Royal Cornwall Polytechnic 
Society. We are now informed that the decision 
has been taken to make a new appeal for donations 
to enable the Society, when opportunity occurs, to 
acquire and preserve a number of Cornish engines 
of various types, including the 90-in. engines at the 
East Pool and South Crofty mines and certain smaller 
engines in the china-clay district. Already the 
Society have been presented with a second winding 
engine, together with the engine house and the 
ground on which it stands. Ina letter to the Editor 
of Enervgertnc, Mr. Treve Holman states that 
there are ten Cornish engines remaining in the 
county, which are considered worthy of preserva- 
tion ; two are in some danger of early demolition, 
and the future of the others he describes as “ pre- 
carious.’ It is felt that these engines, which repre- 
sent the successive contributions of Newcomen, 
Smeaton, Watt, Hornblower, Woolf and a number 
of other pioneers to the development of steam 
power, should be preserved on the sites where they 
worked ; and the proposal to do so, and eventually 
to establish at some adjacent centre a Mining and 
Engineering Museum, is stated to have the warm 
support of the Director of the Science Museum 
(Colonel E. E. B. Mackintosh, D.S.0.). The Society 
estimate that at least 5,000/. will be needed to 
complete the programme in view and to secure the 
permanent preservation of these engines. The care 
of the cottage in which Richard Trevithick lived, 
near Camborne, has also been undertaken, and 
funds will be needed to maintain it. Donations may 
be sent to either of the joint honorary secretaries 
at the addresses given above, or to the honorary 
treasurer of the Society, Mr. B. R. W. Hill, Barclays 
Bank, Limited, Falmouth. ‘ 


ProposEeD INSTITUTION OF METALLURGISTS. 


The formation of a professional body repre- 
sentative of metallurgists in all branches has been 
under discussion for some time and, recently, the 





Councils of The Iron and Steel Institute and The 





Institute of Metals addressed an invitation to 11 
leading metallurgists to take the legal steps neces- 
sary to form such an institution. The invitation 
was accepted, and after co-opting further metal- 
lurgists so as to include as many interests and dis- 
tricts as possible, the initiative in forming a pro- 
fessional Institution of Metallurgists was taken, the 
metallurgists responsible becoming the new Institu- 
tion’s first Council. The memorandum and articles 
of association have been drawn up and will be 
published as soon as they have been approved by 
the Board of Trade. Applications for membership 
will then be invited. Membership of the Institution 
will be confined to those who provide satisfactory 
evidence of professional competence, for which a 
high standard will be set. The objects of the Insti- 
tution will be to promote the interests and to main- 
tain and increase the status and prestige of metal- 
lurgists, to advance the study of metallurgy, to 
promote the better education of metallurgists, to 
maintain a register of qualified members, “to adopt 
any lawful means conducive to the setting up and 
maintenance of a high standard of professional 
conduct among metallurgists,” and to collaborate 
with existing professional and scientific institutions. 
The Iron and Steel Institute and the Institute of 
Metals have agreed to give secretarial assistance and 
to provide temporary accommodation at 4, Gros- 
venor-gardens, London, 8.W.1. A further announce- 
ment will be issued as soon as possible, and will 
include information on the steps to be taken by 
those who wish to become members. 


Tue British REFRIGERATION ASSOCIATION. 


At the second annual luncheon of the Commercial 
Electric Refrigeration Association, which was held 
on February 21, at the Connaught Rooms, London, 
W.C.2, Mr. E. G. Batt, the independent chairman 
of the Association, announced that the decision 
had been taken to amalgamate with the Domestic 
Electric Refrigeration Association, and thus form 
a single association which would be representative 
of the entire refrigeration industry. The new asso- 
ciation would be known as the British Refrigeration 
Association. The principal guest at the luncheon 
was the Rt. Hon. A. V. Alexander, C.H., M.P., 
First Lord of the Admiralty, who proposed the 
toast of the Association, and described the important 
part which was being played by electrical refrigera- 
tion both in the Royal Navy and in the mercantile 
marine. All warships were kept in readiness to 
steam at a moment’s notice from one side of the 
world to the other, and they might experience the 
change from arctic to tropical conditions, or vice 
versa, in a single voyage. To make this possible, 
every ship had to be equipped with refrigeration 
plant to maintain perishable stores in good condi- 
tion and keep magazines at a safe temperature. 
Refrigeration had played a part in winning the 
battles of the Atlantic and the Mediterranean, 
and also in keeping open the northern sea route 
for supplies of war materials to Russia, though 
in the last instance, the natural climatic conditions 
had afforded sufficient refrigeration during the 
greater part of the year. A large fleet was at present 
being deployed in the Pacific theatre of war, and 
special efforts were being made to provide for the 
comfort of those who manned the ships. This neces- 
sitated the manufacture of much equipment by the 
refrigeration industry. An even greater demand 
had been placed on the indystry by the needs of the 
mercantile marine, particularly at that time when 
shipping losses due to enemy action had been heavy. 
Difficulties had been occasioned by the unsuitability 
of certain classes of vessel, notably those designed 
for carrying bananas, for the transport of meat. 
Another difficulty had been the short supply of 
cork for the insulation of holds and cold stores. 
The industry had provided technical solutions to 
these and other problems, with the result that 
imports of frozen meat and bacon had remained 
steady although other imports had declined. In 
the years 1942 to 1944, inclusive, some eleven 
million cubic feet of refrigerated cargo space had 
been built into ships. Electrically-driven plants, of 
the direct-expansion type, had been supplied by the 
industry in Great Britain, and insulation of holds 
had been carried out, largely with slag wool. Some 
of the insulation work had been done in Canada. 
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THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


THE ninety-eighth annual general meeting of the 
Institution of Mechanical Engineers was held on 
Friday, February 16, at Storey’s-gate, St. James’s 
Park, London, 8.W.1, the chair being occupied 
during the first part of the proceedings by the 
retiring President, Dr. H. R. Ricardo, B.A., F.R.S. 
The meeting was opened by the transaction of the 
routine business. 

PRESENTATION OF PRIZES. 

The Council awards for papers were then pre- 
sented by the President. These were :—The 
Thomas Hawksley Gold Medal to Dr.-Ing. E. 
Orowan for his paper on ‘‘ The Calculation of Roll 
Pressure in Hot and Cold Flat Rolling ’’; George 
Stephenson Prize to Professor G. V. Lomonossoff, 
Dr.-Ing., and to Captain George Lomonossoff, 
R.E.M.E., for their paper on “‘ Condensing Loco- 
motives”’; Dugald Clerk Prize to Mr. H. W. 
Puttick, for his paper on “ Diesel Traction on the 
North Western Railway (India) ’’; Water Arbitra- 
tion Prizes to Mr. J. 8. Blair, B.Se., for his paper 
on “‘ Controlling Pipe Line Surges by Means of Air 
Vessels *’ and to Mr. A. M. Binnie, M.A., for his 
paper on “ Protective Air Vessels on Rising Pipe 
Lines”; Stanley Premium to Mr. J. L. Daniels, 
B.Sc., for his paper on “‘ Moulding Plant for Plas- 
tics”? ; Herbert Akroyd Stuart Prize to Captain 
J. Morris, B.A., for his paper on “* Coupled Engine 
Torsional and Propeller Flexural Vibrations ”’ ; 
Thomas Lowe Gray Prizes to Dipl.-Ing. F. Koenigs- 
berger, for his paper on “‘ The Application of Fabri- 
cated Construction to Machine Design” and to 
Mr. F. O. L. Chorlton for his paper on “‘ The Double- 
beat Throttle Valve and Its Relation to Governing”’ ; 
and T. Bernard Hall Prizes to Dr. L. Fox and Dr. 
R. V. Southwell, M.A., F.R.S., for their paper “ On 
the Stresses in Hooks and Their Determination by 
Relaxation Methods,” and to Mr. W. F. Harlow, 
Wh.Ex., for his paper on ‘‘ Causes of High Dew- 
point Temperatures in Boiler Flue Gases.” Gradu- 
ates Prizes were awarded to Mr. Abd El-Fattah 
Nagib, M.Sc. Tech., for his paper on ‘‘ Film Lubri- 
cation in Journal Bearings ”’ ; to Mr. Hans Ellinger, 
B.Sc. (Eng.), for his paper on ‘‘ Design and Manu- 
facture of Gear Wheels’; to Mr. Alfred Alles, for 
his paper on “‘ Research and Development Tech- 
nique”; to Mr. C. A. G. Fazekas, for his paper 
on “ Stationary and Running Dry Friction on Disks 
and Annuli”; and to Mr. F. E. Rainford, for his 
paper on “‘ Colliery Mechanical Engineering.’ The 
Hele-Shaw National Certificate Prize was awarded 
to Mr. George German, a student at the Harris 
Institute, Preston, trained in the engineering work- 
shop of Messrs. The English Electric Company, 
Limited, Preston. 

ANNUAL REPORT. 


The president then presented the Annual Report 
of the Council for the year 1944. In spite of rising 
costs in all directions, he said, the financial position 
continued to be satisfactory, but certain commit- 
ments would have to be faced at the conclusion of 
the war, and it had accordingly been felt desirable 
to increase the allocations to reserves. There had 
been difficulties. in connection with the paper 
supply and it had been necessary to reduce drastic- 
ally the number of issues of the Proceedings. The 
Council felt, however, that it should continue to 
make available papers of adequate merit as soon as 
possible after acceptance and the policy of issuing 
such papers in advance copy form to members 
directly interested and to the technical Press would 
be continued. A total of 34 such papers had been 
so dealt with during the year under review as com- 
pared with 21 papers in the last pre-war year, but, 
unless there was an increase in the paper quota 
further economies in respect to the Proceedings 
might be necessary. He recommended the adoption 
of the report, but invited comments. Mr. Robert J. 
Chalmers then made some criticisms of the Profes- 
sional Engineers’ Appointments Bureau, about which 
a section appeared in the report. Mr. Chalmers 
argued, at some length, that the constitution of the 
Bureau as proposed was undesirable. It appeared 
possible that when the present Government con- 





trol over technical appointments terminated, the 
engineer might find himself under equally auto- 
cratic direction by a body his own profession had 
created. He did not think this would be good 
either for the industry or the individual. He would 
recommend a body of the type of the Committee of 
Management of the Benevolent Fund which was 
responsible to its subscribers. Sir William Stanier, 
F.R.S., past-president, as the Council’s senior 
representative in the negotiations for the setting up 
of the Bureau, and as its nominee on the governing 
board, replied briefly to Mr. Chalmers, emphasising 
the impartiality likely to ensue from the fact that 
the Bureau was an entity separate from all the 
institutions concerned. The president then for- 
mally proposed that the Report be adopted, and, 
on being seconded from the body of the hall, the 
motion was carried. 


The following is a summary of the report :— 

The ninety-seventh annual report, for the year ended 
December 31, 1944, showed a net increase on the roll of 
membership of 2,102 names, the total having reached 
19,506. All the grades showed an increase, with the 
exception of that of honorary members, the increase in 
the grades of student and graduate being particularly 
notable. The losses by death totalled 187, of which 
28 members had been killed, or had died, on active service. 
A tota! of 5,309 members were employed in the Govern- 
ment service, of whom 3,330 were in the Armed Forces. 
The total revenue for the year ended December 31, 1944, 
was 54,4061., as against 49,9051. for the previous year. 
The balance of revenue over expenditure was 7401. com- 
pared with 7761. for 1943, but a total of 6,0002. had been 
placed to three reserve accounts. The library was being 
increasingly used, the number of books lent having risen 
to 7,682, against the 7,288 in the previous year. Gifts 
made to the Institution included nine autograph letters 
of George Steph Mm, pr ted by Mr. H. M. Longridge, 
B.A.; and another four autograph letters of George 
Stephenson, a collection of letters relative to the inven- 
tion of the safety lamp, a bust of James Watt, a post- 
humous oil painting of George Stephenson, a replica of a 
Pompeian heating vessel and two models, ail presented 
by Colonel S. J. Thompson, D.S.O., past president. The 
president had received a 10-in. vernier protractor from 
Mr. F. G. Prideaux, A.M.I.Mech.E., and this instrument 
was available for loan to any member of the Institution. 

The sub-committee on Carbide Tools of the Cutting 
Tools Committee, under Mr. J. M. Newton, B.Sc., had 
carried out research on the mechanism of tool vibration 
when machining mild steel and a report was being 
published. The Committee on High-Duty Cast Irons 
for General Engineering Purposes (chairman, Professor 
A. L.-Mellanby, D.Se., LL.D.) had continued work at the 
British Cast Iron Research Association under the super- 
vision of Mr. J. G. Pearce, M.Sc., on the investigation of 
the composition and prodtction of acicular cast irons ; 
further work is to be done to determine a range of engin- 
eering properties on commercially-made material for 
inclusion in a report. In view of the field to be covered 
by a proposed Welding Research Association it had been 
decided to disband the Institution’s Research Com- 
mittee on Pressure Vessels and Piping. Of the researches 
made in university laboratories, the results of investiga- 
tions into the flow of fluids through granular beds, made 
at the University of Manchester, had been embodied in 
three published papers. Work was now being carried out 
to relate the resistance to flow of a bed of consolidated 
material to the amount of bonding material present, the 
beds consisting of sand bonded by known volumes of 
paraffin wax. 








THE BENEVOLENT FunD. 


The president then called upon Mr. B. W. Pendred 
to speak on behalf of the Benevolent Fund of the 
Institution. Mr. Pendred, after thanking the 
Council, on behalf of the Committee, for the oppor- 
tunity of bringing the needs of the Fund before the 
meeting, said that though the Fund had received 
increasing support since its creation over 21 years 
ago, and, in consequence, had been able to expand 
its activities, progress was slower than could be 
wished. At the present time, only some 21 per cent. 
of the members contributed to the Fund ; in other 
words, four out of every five members did not 
subscribe. It might be said that, at the moment, 
the Fund was solvent enough for present needs, 
though this condition was likely to be a temporary 
one only. There was very general employment 
everywhere, but the committee must look forward 
to the more difficult conditions which, almost cer- 
tainly, would have to be faced eventually; there 
would be war-disabled men, war widows and 
orphans, and possibly considerable dislocation in the 
period of readjustment involving unemployment for 





some members. There were other circumstances 
illustrated by the cases coming before the com- 
mittee ; it was possible that members on reaching 
old age might find, in the absence of a pension, that 
they had not been able to put by sufficient for their 
support; no one could consider himself immune 
from the possibility of a prolonged illness, and 
rising costs, such as school fees, might gravely 
handicap a member’s dependants. A subscriber 
could, if he liked, consider that his support was 
somewhat in the nature of an insurance, though it 
must be stated that the committee paid very little 
regard as to whether an applicant was a subscriber 
or not, each case being considered on its own 
merits. It was better, however, if a more detached 
view were taken by a subscriber and his sympathy 
with the less fortunate allowed full play. The 
committee depended on the support of the members 
who should not only subscribe themselves, but use 
their influence to induce others to do so; they 
could also be of service in notifying cases of distress 
coming within their own experience. He would 
appeal most earnestly for support. 


ELECTION OF OFFICERS. 


The president then said that he regretted to 
announce that the auditor to the Institution, Mr. 
Raymond Crane, F.C.A., after 30 years’ service, had 
found that the state of his health rendered retire- 
ment advisable. The Council were sorry to lose 
Mr. Crane’s services and expressed their thanks for 
them. They suggested that Mr. A. J. Attfield, 
F.C.A., be appointed auditor. A motion to this 
effect was proposed and seconded from the body of 
the hall and was carried unanimously. The secretary 
then read the result of the ballot for the election of 
officers and members of Council. This was as 
follows :—President, Professor Andrew Robertson, 
D.Se., F.R.S. ; vice-presidents, Mr. O. V. S. Bulleid 
and Mr. C. D. Gibb, C.B.E., M.E.; members of 
Council, Dr. R. W. Bailey, Wh.Sc., Dr. S. F. Dorey, 
Wh.Ex., Mr. P. L. Jones, M.C., B.Sc., Mr. A. 
Roebuck, Professor Dempster Smith, M.B.E., 
M.Sc. Tech., Mr. G. Varley, M.Se., and Mr. E. W. 
Greensmith, A.C.G.I., B.Sc. (Eng.) (associate mem- 
ber). Three past-presidents and the chairmen of 
the branches would also serve on the Council. 

At this point, Dr. Ricardo said the time had 
come to hand over the presidential office to his 
successor, Professor Andrew Robertson. In doing 
so, he said, he was sure that the office was being con- 
signed to capable hands. The standing of Professor 
Robertson as a leading educational administrator 
had been marked by the invitation he had recently 
received to become the only engineering member 
of the University Grants Committee. His research 
work was well known and its value had been recog- 
nised by his election as a Fellow of the Royal Society, 
while, as an engineer of wide knowledge and great 
wisdom, he had been appointed a member of the 
Advisory Committee of the War Cabinet on Engi- 
neering. Professor Robertson, in taking the chair, 
expressed his appreciation of the honour conferred 
upon him and thanked Dr. Ricardo for his kind 
remarks and the Council for their co-operation in 
the past. In assuming the chair, he hoped to make 
more personal acquaintance with the members, 
which his geographical position had largely pre- 
vented him from doing in the past ; he had, however, 
tried to do his best to help the Institution in the 
west, and would endeavour to fill the post, in which 
he had had many distinguished predecessors, as 
well as he was able. Sir William Stanier, past- 
president, then proposed, and Professor F. C. Lea, 
past-president, seconded, a vote of thanks to Dr. 
Ricardo, both speaking in warmly appreciative 
terms of Dr. Ricardo’s work during his year of office. 
The motion, having been put to the meeting, was 
passed with acclamation. Dr. Ricardo made a brief 
reply, in which he acknowledged the support he had 
received from the Council and from the secretary 
and his staff. 


Tue VARIABLE-PrtcH PROPELLER. 


Professor Robertson’s first duty after assuming 
the chair was to call upon Dr. J. Lockwood Taylor 
to present his paper entitled “ The Variable-Pitch 
Marine Propeller.” The paper first dealt with the 
gain in efficiency to be expected with variable-pitch 
propellers for different classes of vessel at different 
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speeds, and with different weather and hull condi- 
tions. The possibility of feathering for economical 
cruising was next discussed, and the suitability of the 
variable-pitch propeller for tugs, trawlers, etc., 
with an examination of the effect on fuel consump- 
tion of varying the pitch. The second part of the 
paper dealt with such subjects as mancuvring 
and control, blade design, etc., while the con- 
struction of different forms of blade-operating 
mechanism, hydraulic, electrical, mechanical, or 
combinations of these, was examined. In the final 
section a comparison of the marine variable-pitch 
propeller was made with aeronautical applications. 

The discussion was opened by Mr. E. Danvers, 
who thought that even where the variable-pitch 
propeller showed only small gains in efficiency there 
were other advantages. One of these was the 
elimination of the astern turbine, or analogous 
reversing mechanism ; others were the widening of 
the speed range and the possibility of damping out 
troublesome torsional vibrations by making a slight 
change in pitch. He then described in some detail 
two forms of ‘‘ Rotol ” variable-pitch propeller, the 
first being of the electrically-controlled type and the 
second being hydraulically-operated. 

Major W. Gregson, M.Sc., vice-president, covered 
a wide field. He was doubtful of the durability of 
the blade-moving and control gear of the variable- 
pitch propeller. It would, moreover, be more liable 
to damage than the solid or built-up types of pro- 
peller. In addition, the number of blades and the 
blade area were adversely affected. In a close 
analysis of all the factors, Major Gregson concluded 
that the variable-pitch propeller had no real value 
with the three best-known types of merchant ship 
drive, but he suggested, in an equally well-reasoned 
survey, that there were two other drives in which 
it would probably justify itself; these were the 
electric drive, whether steam or oil-engine generated, 
and the internal-combustion turbine. 

Mr. W. L. Spence said he believed the lack of 
confidence in the marine variable-pitch propeller was 
due less to defects in the blade mechanisms, as such, 
than to a straining after small hub diameters, which 
condition aggravated the load intensity on the 
parts and led to excessive wear. With hub dia- 
meters of from 26 per cent. to 30 per cent. of the 
propeller diameter, he thought workable loads could 
be obtained. One of the best applications of the 
variable-pitch propeller was, he thought, in electrical 
drives similar to that advocated by Dr. Ricardo 
some years ago, in which in a multi oil-engined ship 
the generators all ran at full load and constant 
voltage and the propeller motor at constant speed. 

Dr. L. C. Burrill spoke from the propeller manu- 
facturer’s point of view. His firm had been in- 
terested in variable-pitch propellers for marine 
applications for some 12 years and their considered 
opinion was that there no appreciable gain in 
efficiency was to be derived from fitting such a pro- 
peller to an ordinary merchant ship. He then, by the 
aid of diagrams, showed that, in his opinion, the only 
gain from the variable-pitch propeller was the ability 
to develop higher power at lower revolutions. The 
types of vessel for which this kind of propeller would 
be suitable were tugs, trawlers, motor boats and 
river and lake craft, in all of which it was useful for 
manceuvrability. 

Captain (E.) W. G. Cowland, R.N., was of opinion 
that the type of ship for which a variable-pitch 
propeller was contemplated should be carefully con- 
sidered in conjunction with the type of machinery 
fitted. It had been stated that the variable-pitch 
propeller was suitable for such vessels as tugs and 
trawlers and also with electric propulsion, but it 
would be as well to investigate the matter thoroughly 
in this type of vessel before proceding further. He 
had been associated to some extent with variable- 
pitch propellers in petrol-engined craft about 120 ft. 
long and running at about 30 knots, and two interest- 
ing points had emerged. One was that the ship 
would not remain stationary with the propeller 
blades in the neutral position and the engines 
idling ; it turned round in circles. The other was 
that in war time the ships in question had to go to 
sea in all kinds of weather. With a variable-pitch 
propeller the speed could be as low as was desired 
in rough weather, a very advantageous condition 
unobtainable with a fixed-pitch propeller. 





Mr. T. E. Beacham, B.Sc., recalled that when the 
late Dr. Hele-Shaw had read a paper some 20 years 
ago on variable-pitch airscrews, it had had a hostile 
reception ; the idea seemed to be meeting with more 
ready acceptance for marine screws. The marine 
propeller should be easier to design and manufacture 
than the airscrew since the latter suffered from such 
a large centrifugal force on the blade that other 
forces were quite insignificant. The centrifugal 
load on the marine propeller seemed of a very 
different order, and it was notable that in the 
majority of the designs in the paper plain bearings 
were shown, a state of things quite impossible with 
airscrews. Mr. Beacham then compared the limita- 
tions imposed by restricted weight in aircraft pro- 
peller design. These would probably not operate 
in ships and the variable-speed mechanism, particu- 
larly when hydraulically operated, seemed simple 
and reliable and its use would no doubt prove worth 
while even if the efficiency gain were small. 

Mr. F. J. Mayor approached the subject from the 
point of view of the practical operation of tugs fitted 
with reversible propellers. One of the smallest of 
his company’s tugs had been fitted with a propeller 
of this type, of Dutch design, for some 17 years. It 
was fitted to enable the tug to go ahead or astern 
without having to reverse the engines. A river tug 
had to do an abnormal amount of maneuvring. It 
could be done by direct reversal of the engine, by 
reverse gears, or, in the case of electric drive, by 
reversal of the motor ; his company used all three 
methods in the vessels of its fleet. With a reversing 
internal-combustion engine, direct reversal meant 
larger capacity air-compressing plant. Reversing 
gears were satisfactory enough for small engines 
but not so well adapted for larger horse-powers. 
The reversing propeller had been used on the River 
Thames, for the period he had mentioned, with a 
minimum of trouble and was still in excellent con- 
dition. He had considered reversible propellers for 
the firm’s larger vessels as far back as 1925, but 
hesitated to adopt them on account of the possibility 
of damage to the blades by fouling ropes, chains, 
etc. His firm had experienced a great deal of 
trouble in that way with their ordinary propellers. 
The propeller he had mentioned was reversed by 
hand after de-clutching the engine. 

Dr. W. Ker Wilson, Wh.Ex., member of Council, 
thought that the variable-speed propeller had not 
yet been proved to be a necessity for the larger ships. 
He then referred briefly to early variable-pitch pro- 
pellers, the development of which in connection with 
the oil engine seemed to have been arrested by the 
adoption of the clutch and reversing gear. He 
understood that during the last three or four years a 
Swedish firm had been carrying out trials on a very 
big vessel fitted with a large propeller and that the 
results regarding manceuvrability had been dis- 
appointing ; there had been no definitely marked 
improvement over the fixed-pitch propeller. 

Mr. J. Cowderay, speaking on behalf of Engineer 
Rear Admiral Hoare of the Admiralty Engineering 
Laboratory, illustrated his remarks by diagrams 
which cannot be reproduced in this short summary, 
but it may be stated that they were based on calcu- 
lations concerning the simplest form of constant- 
pressure gas turbine as the prime mover. The 
investigations showed that over a substantial part 
of the load range, the turbine with the variable-pitch 
propeller was more efficient than that with a fixed- 
pitch propeller, though the heat exchanger in the 
former case was only half the size of that of the 
latter. Reversal would be done by the propeller. 

Mr. A. S. Walker also made use of diagrams to 
explain his views on some details, and stated that he 
agreed with almost everything in the paper. In 
dealing with resistance curves he pointed out that 
the latest German development, which allowed a 
submarine to use its engines when submerged, com- 
pletely changed the conditions of submarine pro- 
pulsion. On the surface, the speed was probably 
12 knots to 15 knots; submerged, with the same 
power, the speed would drop to 7 knots or 8 knots. 
This difference in speed for the same engine revolu- 
tions would seem to necessitate a variable-pitch 
propeller, if the power were to be used effectively. 

Dr. Lockwood Taylor then made a brief reply to 
the discussion, as the time available did not permit 
a fuller treatment. 








OBITUARY. 


MR. L. ST. G. WILKINSON, M.C. 


Mr. Lionet St. Gzorce WILKINSON, who, we 
regret to have to record, died suddenly at Wallasey 
on February 18, had served as Borough Engineer 
and Surveyor of Wallasey for the past 22 years. 
He was born in Manchester in 1886, and received his 
general education at Hulme Grammar School, 
Oldham. He then took the Honours Course in 
Engineering at the University of Manchester, and 
obtained the B.Sc. (Hons.) degree in 1907, after- 
wards receiving the M.Sc. (Manch.) degree. On 
leaving the university, Mr. Wilkinson was appointed 
an assistant in the Borough Engineer’s office at 
Luton, and two years later, in 1909, entered the 
Oldham Corporation Waterworks Department as 
assistant water engineer, but he resigned in 1912 
to take up the position of engineering assistant in 
the Borough Engineer’s Department, Huddersfield. 
On the outbreak of war in 1914, Mr. Wilkinson 
joined the Manchester Regiment and was after- 
wards promoted to the rank of Staff Captain of the 
126th Infantry Brigade. He saw service in Egypt, 
Gallipoli, the Sinai Desert, and France, and was 
awarded the Military Cross for distinguished con- 
duct in 1918. On demobilisation in 1919 he returned 
to his post at Huddersfield, but, shortly after, was 
appointed Borough and Water Engineer at Crewe, 
where he remained for the next four years. 

Mr. Wilkinson was appointed Borough Engineer 
and Surveyor of Wallasey in 1923, where he carried 
out a number of works, the most notable of which 
was the New Brighton Promenade scheme. Mr. 
Wilkinson was elected an associate member of 
the Institution of Civil Engineers in 1911 and of 
the Institution of Mechanical Engineers in 1912, 
being transferred to membership of the former in 
1925 and of the latter in 1919. He was elected a 
member of the Institution of Municipal and County 
Engineers in 1919, and became President for the 
70th session of the Institution, namely, that for 
1943-44. In 1926, he was elected a Fellow of the 
Royal Sanitary Institute and of the Institution of 
Sanitary Engineers. He was also a past-president 
of the Crewe Engineering Society and of the Liver- 


pool Engineering Society. 


MR. P. PRITCHARD. 


WE note with regret the sudden death of Mr. 
Percy Pritchard, which occurred in Birmingham on 
February 2. Mr. Pritchard, who was only 52 years 
of age, was deputy chairman and joint managing 
director of Birmid Industries, Limited, managing 
director of the Midland Motor Cylinder Company, 
Limited, chairman and m i director of 
Pneulec, Limited, and President of the British Cast 
Tron Research Association. He commenced his 
industrial career in 1912, by establishing, in con- 
junction with Mr. Arnold Pearce, a small iron 
foundry for the production of motor-cycle cylinders. 
He afterwards turned his attention to non-ferrous 
metal founding, and in recent years had done a 
great deal of work in connection with the light 
alloys. Mr. Pritchard took a leading part in the 
establishment of a number of metallurgical and 
engineering companies, and in addition to those 
mentioned above, he was managing director of 
Birmabright, Limited, joint managing director of 
Birmetals, Limited, and of Birmingham Aluminium 
Casting (1903) Company, Limited, chairman and 
managing director of Dartmouth Auto-Castings, 
Limited, and chairman of Exceloid, Limited, and 
of Sterling Metals, Limited. He served as President 
of the Birmingham, Wolverhampton and Stafford 
District Engineering and Allied Employers’ Associa- 
tion in 1942, and was on the Council of the Wrought 
Light Alloys Development Association. Mr. Pritch- 
ard was made a member of the Institute of British 
Foundrymen in 1924 and was awarded the E. J. 
Fox Gold Medal in 1941. He was elected a member 
of the Institute of Metals in 1929 and of the In- 
stitution of Automobile Engineers in 1930. In 1940 
he was made a Fellow of the Royal Aeronautical 
Society. At the outbreak of the present war he was 
appointed Director of the Light-Alloy Control 
(Castings) in the Ministry of Supply. 
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CALIPER-TYPE SIZE-INDICATING 
GAUGE. 


As is well known, the ordinary'limit gauge of the 
caliper type, with “Go” and “Not Go” plugs, 
provides only a qualitative and not a quantitative 
reading ; that is, the size of the part under inspection 
is shown to lie within specified limits, but by how much 
it differs from the nominal size is not determined. The 
gauge illustrated on this page has been designed to 
indicate departures from the nominal size in fractions 
of an inch and thus should be useful in enabling the 
necessary tooling alterations to be made where a run of 
oversize or undersize parts shows this to be desirable, in 
addition to functioning in the normal way. The instru- 
ment, which is known as the “ Indi-Gage,”’ is manufac- 
tured by Messrs. Indi-Gage (Great Britain), Limited, 

t Chambers, Westover-road, Bournemouth. It is 
available in a variety of forms of which one only is 
shown, namely, the hand type; the principle of all 
the forms is, however, the same. All the standard 
forms are available in suitable sizes to measure up to 
6 in. The frame sizes advance in steps of 1 in., while 
further sub-division is effected by interchangeable 
anvils, which provide steps of 4 in. An overlap of 
0-020 in. is arranged for on each anvil; thus, for 
example, the 2-in. to 3-in. frame size will cover, with 
one of the anvils, from 1-980 in. to 2-520 in., while 
the alternative anvil will cover from 2-480 in. to 
3-020 in. 

The general construction of the “‘ Indi-Gage ” will be 
clear from the illustration. The frame is of an alumi- 
nium alloy stated to be close-grained and non-distort- 
ing. The top member carries a hard-steel anvil of oval 
cross-section, while the bottom member is provided 
with three gauging plungers of hardened and ground 
steel having a minimum hardness of 950, diamond 
pyramid number. The outer plunger is capable of 
vertical movement, its movement actuating the indicat- 
ing gauge finger seen to the right. The middle plunger 
is for the “‘ Go” dimension, and the inside one for the 
“Not Go” dimension. Both these plungers are fixed, 
though they can be set and locked in the customary 
manner. It will be appreciated that in passing the gauge 
over the part to be inspected, or, conversely, in entering 
the part on to the gauge, the indicating plunger, which 
is spring-loaded, presents no obstruction. If, however, 
the part is too big to pass the “Go” plunger, the 
indicating plunger will record the divergence from this 
maximum limit, and will, of course, also show the exact 
amount by which a part which will pass the “‘ Not Go ” 
plunger falls short of the minimum dimension. When 
the gauge is not in use the contact surface of the 
movable indicating plunger is above those of the fixed 
plungers. This condition can be inferred from the 
illustration in which the finger of the indicating pointer 
is seen in its lowest position, at the bottom of the 
convex scale. 

The gauge is set for use as follows. A correct com- 
ponent of nominal dimension, or its equivalent in slips 
or test plugs, is inserted between the anvil and the 
indicating plunger. The anvil is then adjusted until the 

r reads zero on the scale; the anvil being then 
locked. High and low dimension slip gauges are next 
inserted between the anvil and the “Go” and “ Not 
Go ” plugs, respectively, and these, in turn, are locked. 
Adjustment is made by means of set screws, accessible 
from the base, for all three plungers. All the adjusting 
screws have their heads recessed in the frame to allow 
for sealing, if desired, and both they and the locking 
screws are actuated by a single key. The indicating 
finger is carried on a pivot formed with a cam-like 
surface, with which surface a corresponding surface on 
the indicating plunger is in contact. Vertical move- 
ment of the plunger thus rotates the pivot and causes 
the finger to move over the scale; the magnification 
of the plunger movement is 50 to 1. Backlash is 
avoided by the light spring seen above the finger in the 
illustration. The cam is hardened and ground, and 
specimens have been subjected to a mechanical test 
equivalent to 1,000,000 gauging operations, which test 
showed that the resultant wear did not exceed a per- 
missible tolerance. The indicating mechanism is pro- 
tected from dirt and oil by the closely-fitting cover 
seen detached in the foreground, this cover having a 
transparent plastic window over the scale. 

The standard scale is graduated to read to variations 
in size of 0-001 in., and, since the range is 0-020 in., 
the spaces between the divisions are such that readings 
of 0-0002 in. can easily be made. The range may be 
supplied either to read from zero to 0-020 in., or from 
—0-005 in. to +0-015 in. Alternatively, the gradua- 
tions may be on the metric scale, in which case they 
are in divisions of 0-01 mm., with a range of either 
zero to 0-5 mm., or from —0-1 mm. to +0-4 mm. 
Other scales can be provided if required. Of the other 
types of the gauge mentioned above, the bench type 
may be noted. This has a broad base on which the 
frame is pivoted on a horizontal axis so that it can be 
set at a convenient angle. In this gauge the anvil is 
on the bottom member and the three plugs on the 





top one, the scale being also arranged on this member 
for ease of observation. Other forms include a gauge 
of the comparator type ; that is, one with a fixed table 
acting as the anvil, and the gauge prener mounted on 
a vertical pillar up and down which it can be moved. 
Another form is for use on a surface table, no anvil 














being, again, necessary, while in still another form 
the members are mounted, trammel-fashion, on a long 
bar, along which the indicating member is movable 
and is adjusted for preliminary setting by means of a 
vernier. It is claimed that the Indi-Gage will with- 
stand the hand wear incident to quantity production, 
and, since it contains neither racks and pinions, hair 
springs or delicate pivots will not easily get out of 
order. 





BRITISH CORPORATION REGISTER OF SHIPPING AND 
AIRCRAFT.—We are informed that surveyors of the British 
Corporation Register of Shipping and Aircraft are again 
available at Antwerp, where Mr. W. J. L. Bews and Mr. 
F.C. Smith have taken up duty ; at Le Havre, where Mr. 
Ernest C. Robinson is the exclusive representative of the 
Society ; and at portsin the Western Mediterranean area, 
where Mr. Robert Potts and Mr. R. N. Hunter are working 
in co-operation with Mr. J. R. Smith, Technical Repre- 
sentative for that area. 





PRICE OF ALUMINIUM.—It has just been announced 
that, as from March 1, the Minister of Aircraft Produc- 
tion, who has been the sole seller of virgin aluminium 
since November, 1939, will sell this metal in ingot or 
notch-bar form at 851. a ton, delivered into consumers’ 
works. As from this date the Minister will also cease to 
trade in several forms of unwrought aluminium, namely, 
rolling blocks, rolling slabs, billets and wire bars. In 
future these will be obtained from the normal commercial 
sources under a licence issued by the Light Metals Control. 





FEDERATION OF BRITISH HAND-TOOL MANUFACTURERS. 
—The formation of a Federation of British Hand-Tool 
Manufacturers was unanimously approved at a meeting 
recently held in Derby. The fostering of export trade by 
means of market research and development is to be one 
of the objects of the Federation, which will also colla- 
borate with manufacturers in other countries and conduct 
research in hand-tool performance and production. The 
chairman at the meeting, Mr. H. Clayton, J.P., announced 
that the Federation already had the support of nearly 
350 firms and it was anticipated that the co-operation of 
all the remaining concerns in the industry would be 
obtained. Major-General Sir Basil Hill, who has just 
relinquished his position as Director of Hand Tools, 
Ministry of Supply, has been elected first President of 
the Federation. Mr. A. H. Plews, A.C.A., Light Trades 
House, Melbourne-avenue, Sheffield, 10, was recom- 
mended for the appointment of secretary. 








LABOUR NOTES. 


Discusstne Mr. Robert Foot’s plan for the British 
coal-mining industry in the February issue of Man and 
Metal, the journal of the Confederation of Iron and 
Steel Trades, the writer of the editorial notes asks . 
‘What importance can we attach to the declaration 
that the national interest must be the paramount con. 
sideration, when a plan, intended to give effect to that, 
makes no provision in the organisational structure of 
the industry for the voice of the community to make 
itself heard or its influence decisive?” “In spite of 
its high-sounding intentions,” he continues, “ when we 
have sifted the chaff from the wheat, it comes to 
nothing much more than an appeal from the President 
to the owners to put their house in order, lest worse 
befall them. This in itself is good advice, but if it is 
put forward as an alternative to the demand that 
industry must be publicly owned and controlled before 
it can be efficiently operated, then it signally falls 
short of what is required. On examination, it js 
difficult to resist the conclusion that the scheme jis 
more a call to repentance than anything else, but a 
call that may well fall on ears that have for long been 
stone deaf.” 





Mr. Bevin, the Minister of Labour and National 
Service, stated, in reply to a question in the House of 
Commons last week, that from March 1, 1944, to Janu- 
ary 27, 1945, 18,794 men had been directed to under- 
ground coal-mining, of whom 17,293 had entered upon 
training. 





At the end of January, the membership of the 
Amalgamated Engineering Union was 873,922—a 
decrease of 24,586, compared with the position at the 
end of December. There are 13,917 superannuated 
members—an increase of 3. During January, 8,710 
members were paid sick benefit—an increase of 1,388— 
and 375 members donation benefit. At the end of the 
month, the total number of unemployed members 
was 1,127—a decrease of 30. 





Mr. Tanner, whose present tenure of office as Presi- 
dent of the Amalgamated Engineering Union is due 
to expire this year, has been nominated for re-election. 
He is to have three opponents—Mr. P. Castle of the 
Saddleworth branch, Mr. J. Dunne of the Barking 
branch and Mr. F. T. Smith of a Battersea branch. 





Mr. Gardner, the general secretary of the Amal- 

gamated Engineering Union, has the following note 
in the February issue of the organisation’s Journal : 
“* Notwithstanding the notice published in the Monthly 
Journal for July, 1943, it is again necessary to direct 
the serious attention of branches and members to the 
continued violation of the terms of the notice referred 
to, and also to Rule 2, Clause 2. In the most recent 
case, a printed circular was sent to branches advocating 
the claims of a certain candidate as a General Officer, 
to which the names of three members were appended. 
The executive council — careful consideration to all 
the circumstances of this case and decided to impose 
a fine of 21. on each of these members. This notice 
is issued as a warning, and in the interest of purity of 
elections. More severe penalties will be inflicted for 
future violations of this instruction and Rule 2 
Clause 2.” 





The National Maritime Board, representing British 
shipowners and seafarers, has appointed a committee 
to consider improvements in the accommodation for 
officers and ratings in British ships. Since the beginning 
of the war there have been numerous changes in the 
accommodation for crews, some of which, it is felt 
are good, and some, because of a shortage of supplies, 
not quite satisfactory. Ime) 


The operatives’ organisations in the spinning and 
weaving branches of the cotton industry have applied 
for flat-rate advances in wages for adult operatives and 
juveniles. The decision was arrived at at a meeting, 
in Manchester last week, of representatives of the 
Northern Counties Textile Trades Federation and the 
amalgamations of operative cotton spinners and card- 
room workers. The application isfor an increase of the 
present flat-rate payments from 9s. a week to 20s. a 
week of 48 hours for adult operatives following a 
normal complement of machinery, and an increase of 
5s. a week for juveniles. A joint meeting with the 
employers’ organisations, to discuss the matter, is 
requested. 





Probably the most important issue discussed last 
week by the World Trade Union Conference in London 
was that relating to the constitution and powers of the 

posed International to take the place of the existing 
auras Federation of Trade Chinen. In the end, 
on the report of a Commission presided over by Sir 
Walter Citrine, general secretary of the British T.U.C. 
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and President of the International Federation of Trade 
Unions, it was decided to set up a Continuation Com- 
mittee to begin work at once on the organisation of a 

werful democratic World Trade Union Federation. 
The committee, which consists of 41 members, is to 
act as the responsible authority until the next world 
conference, which is to be held not later than the end 
of this year. 





Only one or two of the resolutions adopted by the 
Conference were directly related to industrial, as 
distinct from political, affairs, and some of the speeches 
were, to say the least, confused. A report of the 
Committee on Post-War Reconstruction—which was 
adopted—recommended greater relief for liberated 
countries, more trade-union participation in the 
carrying out of industrial reconversion, and price 
control to avoid inflation. It also demanded that 
Governments should accept full responsibility for 
ensuring suitable jobs, with adequate pay, for all 
able-bodied men and women requiring them, and called 
for the universal introduction of a maximum working 
week of 40 hours without loss of pay. 





One of the duties of the Continuation Committee is, 
it appears, to act as the agent of the Conference to 
ensure trade-union representation at the peace con- 
ference. Exactly what that means is not very clear, 
but if the idea is that organised labour should be 
directly represented at the actual peace conference, a 
new question arises. In these circumstances, employers’ 
organisations would not unreasonably expect also to be 
directly represented. Both sides would, of course, be 
adequately represented on all preparatory committees, 
but their influence in the formulation of world 
terms could, obviously, only be exercised through their 
Governments. 





Addressing the delegates at a luncheon given to 
them in London last week, by the Foreign Press 
Association, Sir Walter Citrine said that the time 
would come when they would have to get their enemies 
round the table. He could not conceive that any 
country could be indefinitely isolated from the Trade 
Union International. Some responsibility rested on 
the people of the enemy countries not to pay lip 
service to any ideals, but, by their conduct to demon- 
strate that they were worthy to come once again into 
our counsels. It might be that when the fighting was 
over, the trade-union movement would be the factor 
which initiated the contacts between the peoples and 
removed the bitterness and prejudice which the war 
had developed. 





An amendment to the New York State Education 
Law which became effective in March last, established 
a State School for instruction and research in the field 
of industrial and labour relations at Cornell University. 
The purpose of the School was described in the Act as 
the instruction of students in the history and develop- 
ment of industrial practices, the principles of sound 
industrial relations, the rights and obligations of em- 
ployers and employees, the development of labour law, 
and all other phases of employer-employee relations 
tending to promote public welfare and harmony. The 
School is under the direction and supervision of a 
Board of Trustees, who are to serve until July 1 this 
year, or until such time as new members are appointed. 
This Board consists of the President of Cornell Univer- 
sity, the Counsel of the New York State Joint Legisla- 
tive Committee on Industrial and Labour Conditions, 
the President of the New York State Industrial Union 
Council, the President of the New York State Federa- 
tion of Labour, the President of the New York State 
Chamber of Commerce, the executive vice-president of 
Associated Industries of New York State, and the 
New York State Commissioner of Education. 





Members of the Board are reimbursed their expenses, 
but receive no other remuneration. They are required 
to prepare plans and submit recommendations to the 
Governor and to the Legislature on the general organi- 
sation and administration of the School, and the plans 
submitted may provide for instruction by lectures and 
research work in the School, by correspondence, or by 
other methods. 





Eligibility for the Commonwealth Reconstruction 
Training Scheme of Australia has so far been limited to 
members of the Forces who cannot return to their 
pre-war occupations because of “‘ war-caused”’ in- 
capacity. According to the Review of the International 
Labour Office at Montreal, the War Cabinet has now 
decided that a new category of eligibility should be 
admitted. Training in this new category will be 
restricted to those who, at the time of their discharge, 
are suffering from a disablement as a result of which 
they are unable to return to their pre-war occupations, 
and cannot, without full-time training, be found 
suitable employment. 


AN ENGINEER AND HIS MODELS. 


Wuen, on page 408, of our issue of November 24, 1944, 
we recorded the death of Mr. H. O. Clark, who had 
not long retired from the position of chief engineer to 
Messrs. Laurence, Scott and Electromotors Limited, 
Norwich, we remarked on his skill as a maker of engi- 
neering models and on his interest in the historical side 
of his profession. For the ter part of his life, his 
working hours were devoted to the mechanical design 
of electrical machinery, but there is ample evidence in 
his collection of about a hundred models that, to him, 
the fact that it was electrical was almost incidental ; 
it was the mechanical aspect that appealed to him. 
Not all of his models were of his own original con- 
struction ; many were genuine antiques, rescued from 
inappreciative hands and often greatly in need of the 
expert reconditioning that he was able to provide. 
Some, like the model of a Fairbairn-built 2-2-4-locomo- 
tive, formerly the property of the late Judge Herbert 
Smith and reputed to represent the first locomotive to 
enter Norwich Thorpe station, are not exact scale 
models in the sense in which the term “scale” would 
be applied to-day, since certain of the fittings are 
obviously larger than true proportion would indicate ; 
and others, such as the supposedly l-in. to a foot 
model of the beam engine which formerly drove the 
machines in Savery’s flour mill at Overy Staithe, 
Norfolk, are probably only approximately true to scale, 
having been made (as in this particular instance) by 
old enginemen, etc., who were not fully trained mech- 
anics. Where a model was of Mr. Clark’s own con- 
struction, however, and was intended to be a true 
copy in miniature of the original, his fine workmanship 
and passion for accuracy of detail have produced some 
of the finest examples of this class of engineering 
portraiture to be found anywhere. 

His outstanding effort in model-making, undoubtedly, 
is the windmill shown in Figs. 1 to 5, on page 150, 
which we are enabled to describe and illustrate by 
courtesy of Mr. Clark’s son, Mr. 
A.M.I.Mech.E. It is a model of the post mill which 
formerly stood at Sprowston, on the edge of Mousehold 
(locally, “‘ Mussold ”) Heath, near Norwich, and which 
is known to all students of landscape art as the subject 
of the painting by John Crome (1768-1821), in the 
National Gallery. The mill was destroyed by fire in 
May, 1934, a few days before its restoration was to be 
undertaken with the aid of a fund collected for the 
purpose by Mr. Clark and several of his friends. In 
Crome’s day, the mill had an open sub-structure, a 
plain tailpole, and ordinary cloth sails. At a later date, 
a roundhouse was constructed about it, and it was 
fitted with “patent” sails and a tail fan. These 
features are to be seen in the model, which occupied 
some 15 years of Mr. Clark’s spare time—much of it, 
evidently, spent in the most painstaking measurement 
of every detail of the original, so that the result may 
be claimed with reason as probably the finest portrayal 
in existence of this branch of the millwright’s art. The 
scale is one-twelfth full size. Fig. 1 shows an exterior 
view of the complete model, and Fig. 2 the model 
with one side of the body removed to display the 
interior mechanism and equipment. Fig. 5 is an illus- 
tration of the various small items comprised under the 
general heading of “‘ equipment ”’—the size can be 
estimated by comparison with the match stick set in a 
bracket in the centre for that purpose ; and Figs. 3 and 4 
are reproduced from a dimensioned drawing, made on 
site, of an unusual feature of the Sprowston mill, namely, 
the ball bearing on which the body of the mill revolved. 
It was set on the post, immediately above the junction 
of the quarter bars. 

The four Cubitt’s patent sails have a total of 192 
moving vanes, actuated by means of a cross, and a 
clothing rod which passes through the centre of the 
windshaft. Each double-sided sail frame with its 
48 vanes is a separate unit, and the angle of the sail 
bars varies progressively from only a few degrees at 
the tip to 27 deg. at the box end. Each pair of opposite 
frames with its stock is further reinforced by two oak 
clamping plates outside the box end. The windshaft, 
in the model, is a gunmetal casting having a hole 
bored axially through it to accommodate the clothing 
rod. The box end is made as a separate piece to allow 
the sails to be dismounted for transport. The tail 
thrust is a separate coupling piece, spigoted and bolted 
to the main shaft. The complete windshaft is carried 
in a half brass neck bearing, with a combined thrust 
and journal box at the tail end. The brake wheel is 
of oak, of the clasp-arm type, and is staked on to the 
squared portion of the windshaft by 12 pairs of folding 
wedges. It has 93 teeth of lancewood, each mortised 
through the rim and secured by a linch pin at the back. 
The rim is trued to take the brake band or gripe, which 
consists of eight segments of lancewood, held together 
by pairs of metal straps, let in flush with the wood. 
The brake lever extends for most of the length of the 
mill house and is overweighted so as to be normally 


“ ig 


on”; it is operated by a rope and triple block from 





the lowest floor, and has the usual self-sustaining hook 
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to retain it when raised, with a gravity catch, operated 
by a sharp pull on the brake rope, to release it. 

The top floor contains the sack hoist and the belt 
transmission gear to the bolter. The sack-hoist shaft 
catries a 25-tooth wheel engaging with the teeth of the 
brake wheel; and on one end of the shaft is the female 
half of a cone clutch. The other half of the clutch is 
mounted on another, co-axial, shaft carrying a wooden 
chain-barrel with metal flanges. A vertical wooden 
lever supports the outer-end bearing of the barrel shaft 
and is pivoted at its base, the lever being operated by 
a hand rope, passing right down through the mill by 
way of the hoist hatches. A pull on the rope engages 
the clutch, causing the filled sack to be raised as re- 
quired. Once the knack had been learned, the operator 
could slip the clutch to keep a sack suspended sta- 
tio The top of the body is covered by a Gothic 
roof on bent ash rafters, and has a nine-light window 
at the rear. Fittings on this floor include three corn 
hoppers, a large meal bin, and a hopper feeding the 
bolter. Over the neck bearing, there is a portable 
hatch cover for access to the pole end of the windshaft. 

On the intermediate or stone floor there is the top 
end of the vertical main shaft carrying the wallower 
wheel of 31 teeth, engaging with the headwheel. It is 
a metal bevel wheel fixed to the square end of the main 
shaft. In the head are two pairs of under-driven 
stones, enclosed in portable cases or vats of lancewood 
with damsels of metal. Each pair of stones has an 
alarm bell worked by the damsel. The supply of grain 
is regulated by a cut-off slide, adjusted by a hand 
rope from below. In the tail of the mill is a third 
pair of stones seen in the centre of Fig. 2, which are 
left dismantled, ready for re-dressing. All stones in 
the model are made of steel, properly furrowed and 
with the working faces hardened and ground. Steel 
was adopted because no stone, marble or concrete 
would retain an edge for any length of time. All the 
bed stones have small ball bearings in the neck, because 
of the impossibility of lubricating, in the model, the tree- 
type of bearing in the original mill. At the rear 
is a meal bin and just below this is a standard flour 
bolter with a six-bar reel and six beater bars by which 
the meal is separated into flour, middlings and tailings. 
The discharge is to a third pair of stones on the lowest 
floor. It is interesting to note that the cloth on the 
bolter reel is from the tower mill at Haddenham, Cam- 
bridgeshire, and that this material is now no longer 
made. The main inspection door on the front of the 
bolter has been glazed so as to expose the working. In 
front of the meal bin is the clothing gear, comprising a 
horizontal shaft ing a “ Y ” wheel with an endless 
chain having adjustable weights attached to it. The 
other end of the horizontal shaft carries a pinion engag- 
ing with a rack, on which is a roller bracket with a 
thrust bearing engaging with a sleeve collar, clamped 
firmly to the end of the clothing rod itself. 

On the lowest floor is the adjustable footstep bearing 
supporting the vertical main shaft. The bearing box 
is bolted to an oak beam and is adjustable vertically 
by means of a long bolt and wing nut. The main spur 
wheel, situated against the underside of the floor above, 
has 84 teeth, machine-cut from the solid, and has spokes 
of bexwood to which is bolted, on the upperside, a bevel 
rim of metal having 60 teeth. Engaging with this rim 
is a 26-tooth bevel pinion, mounted on a shaft passi 
through a hole in the crown-tree and extending to the 
rear of the mill to drive the third pair of stones. On the 
opposite side, the main spur wheel drives two morticed 
pinions called stone nuts, each having 26 teeth. These 
fit on to the lower ends of the stone spindles or quants, 
the stones themselves being on the floor above, as 
described previously. The lower ends of these quants 
are mounted in adjustable footstep bearings bolted 
to oak beams. The lightering gear for all three pairs 
of stones is linked to governors which decrease the gap 
between the stones as the speed increases. Both 
governors are of the two-ball pendulum type and are 
belt-driven from the main vertical shaft. 

The mill body is of oak throughout, the timber 
being obtained from an old East Anglian tower mill, 
now destroyed. In the crown tree is concealed a 
gearbox containing a pair of 2:1 bevel wheels for 
the auxiliary running gear. All the corner posts, side 
girts, heavy timbers and floor girders have the correct 
joints. The outer wall of the round house was made 
from a cylinder of wood built up in ents and 
turned inside and out. The vertical and longitudinal 
indents are formed on the inner and outer surfaces to 
simulate brickwork, left white and red for mortar and 
bricks on the outside, and white for whitewashed un- 
plastered brickwork on the inside. The same applies 
to the four brick piers supporting the cross trees, which 
are independent of the roundhouse, the latter having 
been added, as stated above, after Crome’s time. The 
main post is of oak, 16-sided at the base, with an 
octagonal portion above, and above this a square 
section, with a typical joint at the intersection of the 
cross trees. Throughout its length the post is drilled 
for the auxiliary driving shaft. At the top of the post 





is a steady bearing and at the bottom, taking the whole 








158 


ENGINEERING. 


FEB. 23, 1945. 








weight of the mill body, isa ball bearing containing 40 ¥ - 
in. balls, those in the original being 2} in. in diameter. 
This was considered by Mr. Clark to be possibly the 
earliest example of a ball thrust bearing—at all events, 
in this country—as it dates from the latter half of the 
Eighteenth Century. It is illustrated in Figs. 3 and 4, on 
page 150. The original bearing was salved from the 
ruins of the mill and is now preserved in the Bridewell 
Museum at Norwich. The floor of the round house is 
of reinforced concrete and contains an admixture of 
calcined oyster shells to produce the desired appear- 
ance. In the upper floor are four hatches for the sack 
hoist, and a wagon-loading hatch with hinged door. 
The underside of the revolving mill house has circular 
as well as side and front valences of weather boarding. 

The tail ladder has treads of oak and the stringers 
are plated and patched as in the original, the stump 
of the tail pole projecting through the middle of the 
steps. There are six blades in the tail vane, carried on 
a square axle running in plummer blocks mounted on 
top of the carriage posts. The fan shaft has a reduc- 
ing bevel gear on top of a vertical shaft, with a muff 
coupling and bevel gear at the base. This drives a 
horizontal shaft with reversing gear midway to bevel 
gears on the carriage wheels, seen in Fig. 1. In this 
assembly there is a total of 12 machine-cut gears and 
14 plummer blocks. The outside of the mill body has 
weather boarding on part of the roof and on three 
sides, and is spray-painted cellulose white with a 
Westbury gun which was made specially for this job. 
The whole mill is mounted on a mahogany frame, 
polished, and with four access doors to the driving 
gear. Round the mill is a gravel path, with a similar 
track for the carriage wheels. The remainder of this 
area is covered with a grass patch of green raffle. 

The driving gear comprises a }-h.p. universal motor 
bolted to a countershaft, with a jockey pulley. There 
is a handwheel at one end of the countershaft for slow 
motion and at the other end is a 4:1 bevel gear on 
the vertical shaft passing through the post. No model 
can be said to be complete without the requisite acces- 
sories, and in this model they are many and are set 
out in Fig. 5. Among these items may be mentioned 
a pair of candle sticks, two bill drifts, two sack barrows, 
two shovels, two besoms, beam scale with weights, 
a writing desk with book and pencil, and a broom. 

The only components of the model which were 
bought out were the ball bearings, balls, motor, chains, 
and rack. The model differs from the original only 
in the following particulars: the stones are of steel, 
all other materials proving unsatisfactory, the bear- 
ings in the bedstones had to be of the ball type owing 
to the impossibility of lubricating them; the wind- 
shaft is in two pieces, for portability ; and the sail 
vanes are covered with brass foil, textile materials 
having been tried without success. 

In a lecture on the model, Mr. Clark said that 
** Although this is described as a working model, this 
is not strictly correct. Grinding grain requires weight 
in the stones, which weigh in the neighbourhood of 
2,600 Ib. each ; in the model, they weigh a mere 1} lb. 
It would be a working model if the wheat grains were 
reduced in proportion, but unfortunately this is not 
the case. Dressing for flour presents another difficulty, 
for the same reason. The meal is of the right texture, 
but all separation has to be done in a 6 in. length of 
cloth, as against 6 ft. in the original.” 

Work on the model was started on June 21, 1924, 
and completed on June 19, 1939. All measurements 
were made on the site, and from these a scale drawing 
was made of every detail. It is probably the most 
perfect windmill model in existence, and will have 
enhanced interest when the last of this country’s 
windmills has been allowed to decay or has been demo- 
lished. 





British Om ENGINES AND EXPORT MARKETS.—In 
order to assist in regaining the export markets for 
British oil engines, a new company, styled British Oil 
Engines (Export), Limited, has now taken over the 
export sales of engines manufactured by Petters, Limited ; 
Mirrlees, Bickerton and Day, Limited; J. and H. 
McLaren, Limited; Oil Engines (Coventry), Limited ; 
and Fielding and Platt, Limited. Mr. F. S. Mitman is 
chairman of the company and Captain R. C. Petter, 
M.1.Mech.E., M.I.Mar.E., has been appointed managing 
director. Mr. A. P. Good, Mr. A. P. Quarrell, Mr. S. A. 
Lane, and Mr. F. A. Vaughan are also on the board. As 
from March 1, temporary offices have been obtained at 
27, Gilbert-street, London, W.1. (Telephone: MAYfair 
0352). The company will be able to offer a complete 
range of engines from 14 b.h.p. to 1,500 b.h.p., for in- 
dustrial, marine and traction purposes. Over 150 agents 
have already been appointed throughout the world, and 
resident superintendents for India, Australia, South 
Africa and Central America. Certain territories are 
not yet covered and firms of standing possessing technical 
organisations, who are interested in representation, are 
invited to communicate with the company at the above 


OIL GROOVES IN PLAIN 
BEARINGS.* 


By D. Cuayton, D.Se., A.M.I.Mech.E. 


Ear Ly in the present war an investigation was started 
to find the effect of holes and grooves on the behaviour 
of plain bearings, and this paper describes the first 
results obtained. The test bearing had a unidirectional 
steady load; the first part of the paper deals with 
grooves in the unloaded part of the bearing and the 
second with grooves in the loaded part. It was 
intended that, in addition to providing further funda- 
mental understanding of fluid-film lubrication of bear- 
ings, the work should be in the nature of an analytical 
approach to the problem of flow through internal-com- 
bustion engine bearings, where the holes and grooves 
providing oil to the main bearings, and thence to the 
big-end bearings, pass in some cases through both the 
loaded and unloaded regions. 

In unidirectionally-loaded bearings, it has become 
common practice to confine grooves to the unloaded side 
of the bearing, and the results in the first part of the 
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with bearing metal is followed, so the load runs round 
the whole of this element which, in the main bear; 
has in it the passages for initial entry of the oil and, in 
the big-ends, has interruptions in the surfaces such as 
grooving at the division, sometimes a feed hole for the 
gudgeon pin, and sometimes feed holes for a forked rod 
The inversion of some of these features could be pro- 
vided in the test bearing by a metalled sleeve fixed to 
the journal ; in the first place, however, it was desired 
to analyse the behaviour in the static condition, the 
intention being to introduce the influence of the time 
factor later. 

The National Physical Laboratory journal-bearing 
machine was used; Figs. 1 and 2, herewith, show the 
proportions and arrangement of the bearing, which ig 
at the overhung end of a 4-in. shaft, carried in bal] 
bearings and belt-driven from a variable-speed motor, 
The bush a is }-in. thick (radially) and 1} in. wide ; jn 
the first series of tests it was made of phosphor bronze, 
but in the second series it was a steel sleeve lined with 
0-03 in. of copper-lead bearing metal. The 2-in. dia. 
meter journal ¢ is of nickel-chromium steel. A steady 
load is imposed on the top of the bush through the side 


Fig. 2. 
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paper relate directly to this case. As, in the aero- 


engine, particularly the radial type with large master 
rod, the centrifugal forces are high at high speed, there 
is in such cases substantially unidirectional loading, the 
point of application being on the inside of the crankpin. 
, where, as in certain Bristol aero-engines, the 
bearing metal is applied to the crankpin (by coating a 
sleeve pressed on to the shaft), the bearing becomes 
very closely the same as the test bearing except for 
being turned “ inside-out.”” The results in the first part 
of the paper are significant in this case also. 

In the in-line type of aero-engine and in the automotive 
engine, there are points at which holes or grooves appear 
in the pressure region and the results of the second part 
apply. The load at high speed again falls approxim- 
ately in one place on the journals, but the variations 
are ter than with the radial engine. The oil feed 
to the big-ends being roughly at right-angles to the 
load position in ins (and also in main i 
where both are fed from a hollow crankshaft), some of 
the results of the first part apply. In these engines, 
however, the conventional lining of the hollow member 





* Paper read at a meeting of the Institution of Mecha- 
nical Engineers, London, on Friday, January 12, 1945. 
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“ENGINEERING 
links and knife-edges shown, these forming part of the 
friction-measuring arrangement. 

The load was 1,500 Ib. per square inch ; higher loads 
were found to cause elastic deformation and, after 
heating, permanent distortion. The speeds were 
3,000 r.p.m. and 4,000 r.p.m. in the first series, and 
2,500 r.p.m. and 4,000 r.p.m. in the second. The dia- 
metral clearance was usually 0-0025 in., but a few tests 
were made in the first series with 0-0041 in. clearance. 
The basic oil supply conditions were 80 Ib. per square 
inch and 70 deg. C. (158 deg. F.), but each has been 
varied in individual experiments; the oil was to 
D.T.D. 109 specification, the viscosity at 70 deg. F. 
and 200 deg. F. being 900 centipoises and 20 centipoises, 
pag sayy te A tin sheet and asbestos case was nor- 

ly fitted round the bearing to restrict cooling and 
to avoid too great a dissimilarity with crankshaft bear- 
ings as far as natural ing temperatures were con- 
cerned, and to facilitate heating in later tests. 

The bearing temperatures were measured at the top 
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OIL GROOVES IN PLAIN BEARINGS. 
7 y Na 7, On - uf 
TABLE I.—GROOVES IN UNLOADED PORTION OF BEARING; 0-0025-IN. CLEARANCE. 
i | 
| 3,000 r.p.m. 1} 4,000 r.p.m. | 
| \| 
ne _ | Diagram, | | | pds 
Oil Supply. | Fig. 5. Bearing | Viscosity | Coefficient Oil Flow, | Bearing Viscosity, | Coefficient Oil Flow, | 
Temperature, | Gedtincines of Fluid Oz. Temperature, Centipoises | _ of Fluid Oz. | 
| eg. C. ee 1 Re. per Min. Deg. C. ; Friction. per Min. 
\ s | 
Bottom hole (no groove) .. (a) 106 | 13-8 0-0014 6 118 10-0 0-0013 | 7 | 
]-in. axial groove at bottom (b) 100 16-1 0-0018 13 | 109 12-7 0-0019 16 | 
1}-in. axial groove at bottom (ce) 938 7-0 | 0-0019 18} 106 13°38 0-0021 23 | 
90-deg. circumferential groove at | | 
bottom es oa ad (d) 100 16-1 | 0-0017 134 | 110 12-3 0-0018 16} | 
180-deg. 9% - (e) 102 15-2 0-0016 11} | 110 12-3 0-0017 144 
270-deg. - a ce | (f) | 107 13-5 | 0-0016 8 HI 115 } 10-9 0-0017 103 
360-deg. circumferential groove . .| (9) | 115 | 10-9 0-0020 8 \| 129 | 77 0-0021 10 
360-deg. circumferential groove, | | J | | 
with }-in. narrower bush | (h) 118 | 10-0 | 0-0026 11} j 133 7-1 0 -0027 13 
Hole at 90 deg., inlet side. . (i) 115 10-9 | 0-0012 24 | 124 8-7 0-0012 34 | 
Hole at 90 deg., outlet side (i) 128 7-9 0-0010 14 138 6-4 0-0010 2 
| reversed | | 
l-in. axial groove at 90 deg., inlet | | j q 
side oe _ ee ee (7) 107 | 13°5 0-0013 6 | 113 11-5 | 0-0015 8} j 
1-in. axial groove at 90 deg., outlet | G) | ; | 
side ai Re. si - reversed | 108 13-0 | 0-0012 5 I] 117 10-2 0-0014 | 7 } 
14-in. axial groove at 90 deg., in- } | | a | { 
“let side... S 3 a (k) 104 | 14-3 | 60-0014 11 115 10-9 ;} 0-0015 | 14 | 
1}-in. axial groove at 90 deg., out- | (k) | | 
let side .. ia be ..| Teversed | 106 13-8 | 0-0013 9 | 117 10-2 0-0014 } 12 | 
r-shaped-groove .. as e. (l) 98 17-0 0-0019 194 | 106 13-8 0-0021 | 234 
” » reversed .. a () 97 | 17-6 | 0-0019 24 | 104 14-3 | 0-0021 29 
ha ie | | or 194 106 13-8 0-0022 24 
Closed 4r-8) -groove .. ae (m) 98 17-0 0-0019 Q 5 3° -0022 2 | 
‘a r oe - » reversed (m) 98 17-0 0-0020 25 1 106 13-8 | 0-0023 | 283 | 
| reversed | | | | 
| | | j j | Oil temp.; 
Effect of oil inlet temp. :— | | y | | deg. C. 
360-deg, circumferential groove (9) 109 12-7 | — 0-0023 53 — = = | = 31 
i we i < 115 | 10-9 0-0020 84 } _ — — | — 70 
| Oil pressure, 
Effect of oil inlet pressure :— } | Ib. per sq. in. 
1}-in. axial groove at bottom ..! (c) 994 16-5 | 0-0020 19 } == ~- | —_ — 100 
a Ps a ae 1004 15-8 0-0019 18} | —_ — — — 80 
” ” ” | ” 101 15-6 | 0-0019 17$ | _ _ H — _- 60 
. si * = 1014 15-4 0-0018 6 | _ — — — | 40 
v . 9» ¥ -- _ — — H 1044 14-1 0-0020 | 27 120 
a r» mf — — — — i] 106 13-8 |  0-0020 23 | 380 
7 re oo a | ~- } — — 1074 13-2 0-0020 | 21 | 40 
| | rT j | 
Effect of speed :— | | | i| r.p.m. 
360- deg. circumferential groove (9) 104 | 14-3 | 0-0020 64 — = ~- — 2,000 
v9 ie “a rf 111 | 12-0 | —0-0020 7 — _— — | 2,500 
- ” - ov 113 11-5 — 7t i| ~- _ “= -- 2,720 
ss o ep - 129 7-7 0-0021 10 _ o -- -- | 4,000 
360-deg. circumferential groove ; | | | | | 5 
4-in. narrower bush .. wae (A) 110 } 12-3 | 0-0025 10} } — | — _— | — 2,500 
” ” ” oe 133 7-1 0-0027 13 | — | — | _ | _ 4,000 
' | 











0-0041-IN. CLEARANCE (BEARING CASE OFF). 





3,000 r.p.m. 
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Oil Supply. ge m oan 
Fig. 5. Bearing ee a , 4 il Flow, een 
Temperature,| <Yiscoty, | Coemeent | uid Os. | 
Deg. C. P - . per Min. 
| 
| 
Bottom hole i ra | (a) 98 17-0 | 0-0015 154 
1}-in. axial groove at bottom .. 3 val (e) | 92 20-9 | ~~ 0-0017 40 
90-deg. circumferential groove at bottom =. .| (d) | 2 20-9 | 00-0017 32 
Hole at 90 deg., inlet side... (i) | 107 13-5 | 0-0012 54 
Hole at 90 deg., outlet side (i) | lll 12-0 | 0-0011 4 
e reversed | | 
1}-in. axial groove at 90 deg., inlet side wat (k) | 99 16-7 } 90-0015 | 17 
1}-in. axial] groove at 90 deg., outlet side ..! (k) | 97 17-6 | 0-0015 17 
| reversed | 
’ | | } Oil temp., 
Effect of oil inlet temp. :— 3,000 r.p.m. | deg. C. 
Bottom hole .. 7 ° ee oat (a) | 91 21-6 war 8 | 40 
” eo oe “~ ee as ” | 92 20-9 0-0018 9 46 
” ee em. Se ee en » | v4 19-5 0-0017 11} 55 
me | 98 17-0 0-0015 154 70 
| 2,500 r.p.m. 
; 83 0-0017 7h 41 
| i. 0-0016 | = — 50 
‘ | 92 0-0014 14 70 
| | | | Oil pressure, 
Effect of oi] inlet pressure :— | | 2,500 r.p.m. | | lb. per sq. in. 
Bottom hole on | (a) 91 21-6 } — 163 101 
*” = oe ae oe ee -m | 92 20-9 0-0014 | 14 380 
» oe ee a = = i | 93 20-1 | — | 13 60 
nd RO SO iw rks é | 94 a ae — | 11 40 
| i 

















of the bush. In the first series of tests, the thermo- 
couple was inserted into the tube shown in Figs. 1 and 
2, the bottom of the hole being about 1 mm. from the 
inside surface of the bush. In the second series, the 
thermocouple was inserted into a small hole drilled 
longitudinally } in. into the bush at the crown, the 
bead being again 1 mm. from the surface ; no difference 
of temperature was found for the two positions. 

The grooves were } in. wide and 4 in. deep, and the 
cross-section was a segment of a circle. When a groove 
was not merely an extension of a previous one, the old 
one was carefully filled with hard solder and the surface 
restored by machining. 

The bush sets itself so that the journal is eccentric in 


the clearance space, as indicated in the exaggerated | 


diagram Fig. 3(a), opposite, the point of closest approach 


being to the right of the load line with the direction of | this group. In the case of friction, the general form of 
rotation shown, and to the left when the direction is | the complete coefficient of friction-temperature curve 


|reversed. The film thickness at the point of closest 
| approach is estimated to be of the order of 0-0002 in. 
| for bottom-hole oil supply for 0-0025 in. clearance at 
| 3,000 r.p.m. and 1,500 lb. per square inch, the running 
| temperature being 106 deg. C. (223 deg. F.), and the 
—— 13-8 centipoises. 

The generalised non-dimensional independent vari- 
able for observations with journal bearings of constant | 

r. Be 

| width is an * x where Z is the viscosity, N the speed 
| in revolutions per unit time, P the load per unit pro- 
| jected area, D the diameter, and C the diametral clear- 
| ance. 





The coefficient of friction yu, the film thickness ¢, 
t 
etc., can be represented by plotting eo rou etc., against 


| with changing viscosity (temperature). 





for otherwise constant conditions is shown at (1) in 
Fig. 4, opposite ; when replotted to show #2 against 


ZN _ D 
P*@ 
viscosity, the other terms being constant) the curve 
takes the form shown at (2), the high-temperature end 
of (1) being “‘ cramped ” at the left-hand end of (2) due 
to the much smaller changes of viscosity at high tem- 
perature. Plotting in terms of the generalised group 
is valuable in allowing the corresponding influence of 
speed and load to be assessed from observations made 
The natural 
running temperatures reported later are in the neigh- 
bourhood of the letter R in the curves. 

Current understanding is that pressure builds up 
on the loaded side in the general manner indicated by 
the full lines in the diagrams in Fig. 3. In the circum- 
ferential direction the pressure rises as the film tapers, 
reaches a maximum, and then decreases sharply just 
beyond the point of closest approach, as the film 
diverges, to atmospheric pressure or below. Axially, 
the pressure curve is closely parabolic, so that, three- 
dimensionally, there is a pressure “‘ hump,” the result- 
ant of which, as a force in the vertical direction, equals 
the load on the bearing. When the pressure film is 
interrupted by holes or grooves, the hump is dimpled 
due to the drop of pressure to atmospheric at those 
points if the hole is open, and to an intermediate value 
if the hole is closed. The total vertical force must 
still be equal to the load, however, and the peaks of 
the pressure hump are therefore intensified; this 
results from the surfaces coming closer together. An 
attempt has been made to indicate the changes in 
pressure by the dotted lines in Fig. 3 for an open hole 
at the crown. 

The observations of steady bearing temperature, the 
coefficient of friction and the oil flow, under the 
particular test conditions, are given for a series of 
grooves in Tables I and II, on this page. The bracketed 
letters in the second column refer to the diagrams in 
Fig. 5, on the opposite page, which show the position 
of the oil hole or groove in the developed surface of 
the bush as seen from inside. The inset drawing of 
Fig. 5 shows the central section of the bush for the 
supply arrangements j and k, to twice the scale of 
that used for the developed surfaces. When the oil 
entry was unsymmetrical with regard to the load 
line, only one diagram is shown ; but results are given 


(or simply coefficient of friction against 
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both for the direction of rotation marked and for the 
reverse direction. 

Effects of Holes and Grooves on Oil Flow.—{a) Where 
there is a single-hole feed, the quantity of oil flowing 
is markedly influenced by the clearance space at that 
point ; thus that at 90 deg. on the outlet side is one- 
quarter of that at the bottom hole. Similar effects are 
found with the axial grooves, but the range is not so great. 

(b) The oil flow with axial grooves is much greater 
than with holes at the same positions, the effect being 
more marked the smaller the clearance space at the 
gore, This is presumably due to the easier escape 

m the ends of the groove to the sides of the bush. 
For 0-0025-in. clearance the flow for a 1}-in. groove 
at the 90-deg. outlet position is six times that for a 
hole, and for 0-004l-in. clearance it is four times, 
whereas, with the hole and groove at the bottom, the 
ratios are 3 and 2}, respectively. 

(c) The flow is increased at first by cutting a groove 
circumferentially through the bottom hole, that for a 
90-deg. (1-6-in.) groove being equal to that for a 1-in. 
axial groove. This is presumably due to the greater 
effective film cross-sectional area. When, however, 
the groove is extended, the flow surprisingly drops 
until, at any rate, the 270-deg. length is reached. The 
lack of change from 270 deg. to 360 deg. shows that, 
for these conditions, there is nothing to be gained by 
the use of a 360-deg. central cooling groove as is some- 
times claimed (and, moreover, the safety is greatly 
decreased, as mentioned later). Reducing the width 
of the bush by } in. still further-increases the oil flow, 
approximately in proportion to the decrease of width. 

(d) The inclined grooves extending the 1}-in. axial 
groove at 90 deg. to make it 7-shaped increase the flow, 
presumably by allowing the oil supply pressure to be 
effective in the larger clearance portion; even then, 
however, the flow is only slightly greater than with a 
l}-in. axial groove at the bottom. The increase of 
flow, instead of decrease (as with the axial groove at 
90 deg.), when the direction of rotation is reversed 
indicates that the outward inclination in the direction 
of journal motion favours the sideways flow of oil. 
Joining the outer end of the legs of the z-groove has 
no appreciable effect. 

(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 


Catalogue of Lewis’s Medical and Scientific Library.— 
A new edition of the Catalogue of Lewis’s Medical, 
Scientific and Technical Lending Library has recently 
been prepared and issued. This step has been 
rendered necessary by the fact that the last 
edition, which covered the period up till December, 
1937, and a subsequent supplement covering the 
period from January, 1938, until December, 1941, 
are now both out of print. The present edition has 
been revised to the end of 1943, and is divided into 
two parts, the first of which constitutes an alpha- 
betical list of authors and titles of books, and the 
second a classified index of subjects, with the names 
of authors who have written on them. In Part I, 
the surnames of the authors are given first and then 
follow the titles of their books ; the sizes of the publi- 
cations, their prices and dates of publication being 
appended to each. It is stated that all works of any 
importance in medicine and science, published in 
England and America, are to be found in the library 
and that foreign works are also included if translations 
of such are in existence. The books contained in the 
library are the latest revised editions published. Many 
monographs and standard works, now out of print, 
are to be found in the library, but ancient works of 
historical importance only are not included as it is 
felt that they can be consulted in the libraries of 
scientific societies or universities. Details regarding the 
terms of subscriptions to the library and the regulations 
under which books are issued to subscribers, on loan, 
are given in the Catalogue. It may be of interest to 
note, in conclusion, that Lewis’s Library was established 
in 1848 to supply mainly the needs of members of the 
medical profession, and also to lend out books of 
scientific or philosophical interest’ not to be found in 
the ordinary circulating libraries. To meet the require- 
ments of scientists engaged in the research departments 
of industrial firms, however, the scope of the library 
has latterly been extended to include a wide range of 
technical subjects. The Catalogue is published by 
Messrs. H. K. Lewis and Company, Limited, 136, 
Gower-street, London, W.C.1. The price to subscribers 
is 12s. 6d. net, and to non-subscribers, 25s. net. 





THE KARUN BRIDGE, PERSIA.—To facilitate the supply 
of petrol for military use in Russia, Abadan Island has 
been linked to the Persian mainland by a bridge, known 
as the Karun Bridge, which rests on 56 pontoons and 
spans a distance of 950 ft. Planned by the British, and 
made from American equipment, this bridge was built 
in six days by a field company from an Indian division. 
The traffic over the bridge averages 650 vehicles a day. 





‘* ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


The number of views given in the Specification Drawt 


is stated in each case; wi none is mentioned, t. 
Specification is not ill 
Where in communicated abroad, the 


wentions are from 
Names, etc., of the Communicators are given in italics. 
Copies of Speci y may be obtained at the Patent 
Branch, 25, Southam: Buildings, 
-lane, » W.C.2, price 1s. each. 
~*~ date oo advertisement of the 


‘omplete Specification is given after the abstract in 
each case, unless the Paton! Ras boon scaled, when the 
word “ Sealed” is appended. 
An , at any time within two months the 
date of the wertisement of the acceptance of a Complete 
Specification, give notice at the Patent Office of 
opposition to the grant of a Patent on any of the 


grounds mentioned in the Acts. 
AERONAUTICS. 


563,433. Air Brake for Aircraft. The Fairey Aviation 
Company, Limited, of Hayes, and R. T. Youngman, of 
Aldershot. (2 Figs.) December 21, 1942.—The invention is 
an air brake for an aircraft of the kind consisting of a flap 
which can be projected into the air stream by the exten- 
sion of a bellows device into which air is driven by the 
forward movement of the aircraft. As illustrated, a 
flap a operated by a bellows b is provided at the upper 
surface of the trailing marginal portion of the wing c 
near the root and a similar flap d operated by a bellows e 
is provided in a like position, but at the under surface of 
an auxiliary aerofoil f normally housed in a recess under 
the marginal portion, but arranged to be lowered 
by link mechanism. Leading through the wing c 
in an upward and rearward direction is a Venturi tube h, 
the front end of which is at the under surface of the 
wing c and is provided with a forwardly opening scoop j, 
while its trailing end is at the upper surface of the wing c 
almost at the trailing edge and is provided with 
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a valve k. From the throat of this Venturi tube a duct 
leads upwardly and forwardly to the bellows device b for 
actuating the upper flap a and a second duct leads down- 
wardly and forwardly, the duct nm diverging from the 
throat and leading to a mouth o at the top of the recess 
in which the auxiliary aerofoil f is housed, the mouth o 
being surrounded by a soft rubber seal p, while a passage 
through the auxiliary aerofoil f and immediately under 
the mouth leads to the bellows device e for actuating 
the lower flap d. The valve k at the trailing end of the 
Venturi tube A is interconnected, through a lost-motion 
device, with the means for raising and lowering the 
auxiliary aerofoil f in such manner that the valve is 
opened automatically when the auxiliary aerofoil f is 
lowered, but is not closed when the aerofoil is raised, 
independent means being provided for opening and 
closing the valve when the auxiliary aerofoil f is in its 
raised position. From this, it follows that the lower 
bellows device e is deflated automatically, when the 
auxiliary aerofoil f is lowered, while the suction at the 
throat of the Venturi tube A, due to the convergent 
shape of the duct o, ensures that the upper bellows 
device b is also deflated and maintained deflated. Both 
flaps a and d are brought into operation simultaneously. 
(Accepted August 15, 1944.) 


METALLURGY. 

563,436. Centrifugal Casting. The Stanton Ironworks 
Company, Limited, of Stanton-by-Dale, and P. H. Wilson. 
of Stanton-by-Dale. (9 Figs.) February 9, 1943.—The 
invention relates to the centrifugal casting of steel or 
other metal to form hollow bodies with thin walls. 
When casting such bodies by the ordinary method of 
pouring, serious difficulties have been encountered due 
to the production of what are termed “ hot tears” 
arising from the high shrinkage of steel in bodies of 
large diameter and the difficulty of obtaining a core 
sufficiently friable to give way when contraction takes 
place, and at the same time sufficiently strong to stand 
up to the usual handling in a green state. The main object 
of the invention is to provide methods according to which 
thin-walled bodies may be cast without involving these 
difficulties. In forming a cast-steel bomb body having a 
thin wall, a metal mould a is provided having flanged 
paths b and e¢ for resting between two pairs of flanged 
supporting rollers, and a central path d to be engaged by 
a retaining roller carried on an arm. The mould is 


provided at each end with a metal-retaining ring e and | for the usual table. 


| 
| 





at one end with a refractory ring f. Molten steel is intro. 
duced into the mould while the latter is in rotation by 
means of a pouring trough mounted on a travelling 
carriage, and when the required quantity of stee] has 
been admitted the trough is removed and the steg) 
allowed to solidify. The casting g is removed from the 
mould by removing the cotters h and the adjacent 
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retaining ring e and then drawing out the casting axially, 
After withdrawal of the casting from the mould the 
thickened portion g’ is transferred to the inside by a 
forging process to form the nose part i of the bomb 
(Fig. 2) and a separate casting is welded to the other 
end to form the tail end of the bomb. Part of the tail 
end of the bomb casing is formed by reducing the dia- 
meter of the casing g at a point r. (Accepted August 15, 
1944.) 





MISCELLANEOUS. 


562,442. Foundry Moulding Machine. Hopkinsons, 
Limited, of Huddersfield, and R. L. Brown, of Hudders- 
field. (3 Figs.) March 15, 1943.—The invention is a 
foundry moulding machine known as (1) a jolt machine 
in which mouldg are rammed and (2) a moulding box 
knock-out machine in which the sand is withdrawn from 
a moulding box. The object is to obviate the production 
of destructive stresses in the table support when the 
table with its load is allowed to drop to produce the 
jolting action and rebound of the table and load from 
the support after impact. The grid upon which the 
moulding box is placed is combined with a sand chute b 


| for the discharge of the sand withdrawn from the moulding 


box. Attached to the grid structure is a piston ¢ which 
moves in a cylinder to which compressed air is supplied 
through an automatic valve e for the purpose of raising 
the grid. - When the grid is fully raised, the air pressure 














Fig.2. 
AAs 


is released by the valve in order to allow the grid structure 
to fall freely. There is a flange f upon the piston and 
between this and a shoulder g of the cylinder wall an 
impact pad h is arranged between two rings i. The pad h 
is proportioned to give the necessary cushioning action 
without interfering with the efficiency of the jolt. A 
ring to receive a 2-ton load falling through 2 in. may be 
made of heat-treated spring steel of, say, 1} in. thickness at 
its ungrooved part j, Fig. 2, 11} in. diameter, 84, in. bore, 
with a circumferential V groove k of 44 deg. contained 
angle, the divergence of the top and bottom surfaces of 
the ring making the depth of the ring at its peripheral 
edge one-hundredth part of an inch greater than at its 
inner edge. It is the divergent part of the pad which 
serves to cushion the jolt which results when such diver- 
gence is taken up by compression, and the solid part of 
the pad receives the weight of the grid and moulding box 
with its contents. The metal impact rings i are plain. 
The sand knock-out machine is produced from the jolt 
machine by substituting the grid and chute type of top 
(Accepted July 3, 1944.) 
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REFERENCE was made in ENGINEERING, vol. 158, 
page 374 (1944), to the presentation by Mr. R. 8S. 
Whipple of his collection of scientific instruments and 
early scientific books to the University of Cambridge 
and it is now intended to describe briefly some of the 
instruments and books of particular interest among 
that part of the collection exhibited in Cambridge for 
two weeks after the ceremony attending the presen- 
tation. The instruments were displayed in the East 
Room of the Old Schools in about two dozen show 
cases provided by the Director of the Fitzwilliam 
Museum. This well-proportioned room formed a 
pleasing setting for the instruments. As far as 
possible they were arranged in groups and in chrono- 
logical order. Fig. 1 is a general view of the exhibi- 
tion showing the early microscopes in the immediate 
foreground, the case on the left containing micro- 
scopes of a later date and instruments of Continental 
origin. The case projecting from the wall on the 





haucer in 1391 and entitled T'reatise on the Astrolabe. 
The astrolabe, and later the cross-staff, was used 
in navigation until the invention of the back-staff 
by Davis about 1540. The latter instrument was a 
considerable advance, as it avoided the necessity for 
looking directly into the sun. The octant, invented 
by John Hadley 1731, in the form of the sextant, 
is still used extensively as a navigating instru- 
ment. The astrolabe also formed the basis of the 
original theodolite, the name Theodolitus being 
given to it by Thomas Digges in describing his 
father’s invention previous to 1571. The addition 
of a telescope in the place of sights marked a great 
advance in accuracy for survey work. Among this 
class of instruments six astrolabes are included in 
the collection. Of particular interest are an excellent 
example of early German workmanship, dated 1597, 
a combined astrolabe, quadrant and universal sun- 
dial with compass marked “ Tobias Boekmer 1645,” 
and an Arabian astrolabe fitted with four latitude 
plates or tablets, c. 1800. Nocturnals were generally 
used for determining time from the pointers of the 
Great Bear and the “ bright” star of the Little Bear. 
One of German manufacture, included in the col- 





Fie. 1. 


right contained pocket sundials, and those standing 
farther back, a variety of dials and other instru- 
ments. At the back of the room the Herschel tele- 
scope, 10 ft. in length, may be distinguished. This 
instrument is shown on a larger scale in Fig. 2, on 
page 162, and in this illustration some photographs 
and engravings of men who have either made or 
helped to develop scientific instruments can also be 
seen. Unfortunately the cases containing the 
armillary spheres, nocturnals, etc., and those con- 
taining the early telescopes and surveying instru- 
ments are not visible in Fig. 1, being hidden by the 
cases in the forgground. The instruments in the 
collection may classified in groups and will be 
dealt with in approximately chronological order. 
Astronomical Instruments.—Sundials have been 
used from the earliest times and much thought was 
devoted, during the Fourteenth to the Eighteenth 
Centuries, to the design and manufacture of dials 
of many forms for the determination of time ; some 
were elaborate and capable of considerable accuracy. 
The Greek astronomers in Alexandria were probably 
the first to determine the positions of stars by 
systematic observations made with instruments. 
The astrolabe, an instrument by means of which 
both time and latitude could be determined, and the 
most used of all the early instruments, is based on 
one said to have been invented by Hipparchus about 
150 B.c. The instrument as we know it, was prob- 
ably developed by the Arabs and became a tool of 
considerable precision. The first English text-book 
to describe the use of the instrument was written by 





GENERAL VIEW OF EXHIBITION. 


lection, is in gilded brass for use with Sirius and is 
of particular interest; see Fig. 3, page 162. It 
belonged to Caesar Sambara, Bishop of Tortona, and 
his coat of arms and initials are engraved upon it. 
He held the Bishopric in 1548. Of the six examples 
shown, two are combined nocturnals and quadrants, 
one with plumb bob and sight dated 1531 and the 
other marked “ Faict & Sens par Vincent Bonneau, 
1574.” 

A large selection of sundials was shown, from the 
earliest simple types to some of beautiful workman- 
ship and considerable accuracy by Nineteenth Cen- 
tury makers. Among the earliest are a number of 
shepherds’ dials, so called because they were largely 
used by shepherds in the Pyrenees. They consist 
of a suspended cylinder carrying a projecting gnomon 
at the top, the months of the year being engraved 
around the base. The gnomon is set to the south 
by estimation and the sun’s shadow read on a series 
of curved time lines on the body of the cylinder. 
Some were of a simple type in wood and brightly 
painted, and others in ivory, but a notable example 
is one in silver, in beautiful condition, marked 
‘* Christophorus Schissler fecit 79 (1579). One in 
porcelain of French manufacture is shown in Fig. 4, 
page 162. ‘‘Ship dials,” in which the position of 
the string gnomon is varied by means of a slider, 
and “Card Dials,” or ‘‘ Capuchins,”’ are rare forms 
of dial, an example of each type being exhibited. 
Several examples of floating dials, in which a com- 
pass card carries a gnomon which is automatically 
set north and south, were shown. 








Among the most attractive forms of dials should 
be included the book or string dials, intended for 
the pocket. In these instruments the gnomon con- 
sists of a string stretched between two plates which 
open at right angles to each other. Each carries a 
small compass and the clock face is marked around 
the base plate. Many are of ivory with silver 
fittings and elaborately decorated ; the more simple 
are in wood. One in ivory, made to represent a book 
and dated 1670, and another by Lienhart Miller, 
1646, are beautiful examples of artistic design. Fig. 
5, page 162, shows one of this type. Another form of 
pocket dial is the ‘‘ poke ”’ dial, recalling the lines in 
“* As You Like It’ (Act 2, Scene 7), where Jacques 
describes how Touchstone “ drew a dial from his poke 
and looking on it with lack lustre eye, says very 
wisely, It is ten o’clock.”” They are in the form of 
a cylindrical ring which has a small hole through 
which the sun’s light passes, the hour scale being 
engraved around the inside of the ring. An example 
of beautiful workmanship is one by “ Juan Beiguin 
& Bordeaux,” dated 1650, in silver, exquisitely 
chased and engraved and enclosed in the original 
snakeskin case ; this is illustrated in Fig. 6, on page 
170. Another of German make in silver gilt has an 
adjustment so that it may be used in latitudes from 
45 deg. to 49 deg. A large selection of ring dials 
(c. 1600-1850) was exhibited. One made by Heath 
and Wing, c. 1770, in which the time scale is divided 
into minutes, is of special interest because of the 
excellence of its workmanship and the accuracy of 
the closely divided scale. Another made by 
Negretti and Zambra is said to have belonged to 
I. K. Brunel, the distinguished engineer (1806-1859). 
Universal dials, so called because they could be 
used in any latitude, are represented by some 
fine examples of early workmanship. They cover 
a wide range of sizes and designs from those for 
pocket use to one of 8 in. diameter, richly engraved 
and marked “ Faite par J. Rowley—Maitre des 
Mecaniques du Roy,” c. 1700. This British-made 
instrument, shown in Fig. 7, on page 170, was 
evidently intended for the foreign market and is 
particularly interesting as the time readings are 
indicated by a pointer on a conventional clock face. 
The English dials were characterised by robust work- 
manship, but unlike the Continental dials were rarely 
decorated. The portable universal dials include 
examples by the British makers G. Adams, Dollond, 
W. and S. Jones, Pedrone and Troughton and Simms 
(c. 1750-1850). A dial by Adams which forms part 
of the coilection is known to have been the property 
of Warren Hastings. Several richly decorated dials 
of German manufacture were shown. Of special 
interest were two dials in which semi-circular scales 
are mounted on the east and west sides of the 
meridian line, one is marked ‘“‘ Johan Martin in 
Augsburg, 1648,” and the other, contained in the 
original decorated leather case, is probably by the 
same maker ; they are in excellent condition. 

A dial in silver by Andrew Vogler (c. 1700), 
Fig. 8, page 170, is in the original case and contains 
the original instructions in French and German. The 
German makers (particularly in Augsburg) appear to 
have made large numbers of inexpensive universal 
dials in different sizes. The French makers seem to 
have concentrated on one model, generally known as 
the “‘ Butterfield ” type after the maker who deve- 
loped it, in which the position of the gnomon is indi- 
cated by a bird’s beak. Many of those exhibited 
were in silver and of elaborate and beautiful work- 
manship. A number of multiple-gnomon dials were 
exhibited in which a many-sided geometric figure 
carries on each face a gnomon and figured clock. 
One in ivory. and silver of French design (c. 1700), is 
illustrated in Fig. 9, on page 170. Further instru- 
ments in this class are orreries and armillary spheres, 
the former by G. Adams (c. 1800) and the latter by 
Rd. Glynn, Cheapside, London (c. 1730); also a 
series of dipliedoscopes by Dent and a portable 
equatorial theodolite by G. Adams, London (c. 1780). 
Of considerable interest is a silver globe 3} in. in dia- 
meter, of Italian workmanship, probably engraved 
by Paolo de Furlani who was a well-known engraver 
and vendor of maps in the Sixteenth Century. This 
globe, in its original snakeskin case, is in excellent 
condition and shows the interesting configuration 
of the land masses as known at that period. 

The invention of the telescope enabled Galileo 
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Fie. 2. 
to make the researches with which his name will 
always be associated. In 1610 he discovered the 
satellites of Jupiter with a telescope of his own 
construction. It is believed that he made a large 
number of telescopes with his own hands. Sir 
Isaac Newton made the essential parts of his own 
reflecting telescope, including the casting and polish- 
ing of the speculum (1671). This instrument is 
now in the possession of the Royal Society. John 
Dollond (1756) first invented and produced an 
achromatic telescope, although his discovery had 
been anticipated by Chester Moor Hall in 1733, 
having found that, by combining lenses made from 
glasses having different refractive indices, he was 
able to produce images free from colour. Early 
British makers of refracting telescopes represented 
in the collection are Christopher Cocks, Ayscough, 
Dollond, Mann, Martin, Nairne and Blunt, G. Adams 
and Cornelius Varley. Of outstanding interest are 
two refracting telescopes made of vellum, one with 
eight draw tubes, that were almost certainly made 
by Christopher Cocks, the maker of Hooke’s micro- 
scope (c. 1640). The decoration on their bodies, 
shown in Fig. 10, on page 170, is precisely similar 
to that on a named instrument in South Ken- 
sington Museum, and the gold tooling has been 
stamped with the same tool as that employed on 
the Hooke microscope, also in South Kensington 
Museum. Another vellum telescope in the collec- 
tion has six draw tubes and is by Leonardo Semiti- 
colo (c. 1660). A point of interest is that this 
telescope is No. 1 in the collection and was purchased 
by Mr. Whipple, by chance, in Tours over 30 years 
ago. A telescope in shagreen and brass, with a 2-in. 
object glass and ten brass draw tubes, marked 
‘** Adams, New patent portable Telescope, No. 60 
Fleet Street, London,” is probably one of the 





HERSCHEL’S REFLECTING TELESCOPE, Circa 1800. 
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Boox Dia or Ivory anv SILvEr, Circa 
1650. 


earliest telescopes with several brass draw tubes. 
The Cornelius Varley “ Patent Graphic Telescope ” 
on stand was designed to enable artists to project the 
image of a landscape on paper for assisting repro- 
duction. 

Among the prominent’ makers of reflecting tele- 
scopes in the Eighteenth Century mention should 
be made of Francis Watkins, James Short and 
Nairne. The reflecting telescopes in the collection 
include three Gregorian examples with 4-in. mirrors 
(c. 1750) and some smaller instruments intended for 





terrestrial work. Some pocket telescopes in which 














Fie. 3. NocrurnaL or GERMAN MANUFACTURE, 


Circa 1550. 
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the stand fits ingeniously into the body were also 
exhibited. The most striking instrument in the 
telescope class is a Newtonian instgument made by 
Sir William Herschel about 1800, and illustrated in 
Fig. 2. It has an 8-in. speculum mirror of 10-ft. 
focal length, a finder telescope, and is provided with 
a complete set of eyepieces. This instrument was 
purchased by the Duke of Marlborough and remained 
in the museum at Blenheim for over a hundred years. 
It was then given by the seventh Duke to Mr. J. A. 
Hardcastle, from whom it passed to the late Mr. 
Howard Marryat, who presented it to Mr. Whipple 
for the present collection for Cambridge. The tele- 
scope is in excellent condition and has apparently 
had very little use since the eyepieces, in their 
cabinet, are still wrapped in the handmade paper, 
not improbably by Herschel himself. This instru- 
ment well merits a detailed examination and de- 
scription. Interesting novelties are telescopes in the 
form of an umbrella and of a walking-stick in which 
the staff forms the tube and carries the object glass 
and eye-lenses. In addition, the handles contain a 
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REFERENCE was made in ENGINEERING, vol. 158, 
page 374 (1944), to the presentation by Mr. R. S. 
Whipple of his collection of scientific instruments and 
early scientific books to the University of Cambridge 
and it is now intended to describe briefly some of the 
instruments and books of particular interest among 
that part of the collection exhibited in Cambridge for 
two weeks after the ceremony attending the presen- 
tation. The instruments were displayed in the East 
Room of the Old Schools in about two dozen show 
cases provided by the Director of the Fitzwilliam 
Museum. This well-proportioned room formed a 
pleasing setting for the instruments. As far as 
possible they were arranged i in groups and in chrono- 
logical order. Fig. 1 is a general view of the exhibi- 
tion showing the early microscopes in the immediate 
foreground, the case on the left containing micro- 
scopes of a later date and instruments of Continental 
origin. The case projecting from the wall on the 





Chaucer in 1391 and entitled T'reatise on the Astrolabe. 
The astrolabe, and later the cross-staff, was used 
in navigation until the invention of the back-staff 
by Davis about 1540. The latter instrument was a 
considerable advance, as it avoided the necessity for 


looking directly into the sun. The octant, invented | small 


by John Hadley 1731, in the form of the sextant, 
is still used extensively as a na instru- 
ment. The astrolabe also formed the basis of the 
original theodolite, the name Theodolitus oy 
given to it by Thomas Digges in 

father’s invention previous to 1571. The sition 
of a telescope in the place of sights marked a great 
advance in accuracy for survey work. Among this 
class of instruments six astrolabes are included in 
the collection. Of particular interest are an excellent 
example of early German workmanship, dated 1597, 
a combined astrolabe, quadrant and universal sun- 
dial with compass marked “‘ Tobias Boekmer 1645,” 
and an Arabian astrolabe fitted with four latitude 
plates or tablets, c. 1800. Nocturnals were 

used for determining time from the ters of the 
Great Bear and the “ bright” star of the Little Bear. 
One of German manufacture, included in the eol- 





Fig. 1. 


right contained pocket sundials, and those standing 
farther back, a variety of dials and other instru- 
ments. At the back of the room the Herschel tele- 
scope, 10 ft. in length, may be distinguished. This 
instrument is shown on a larger scale in Fig. 2, on 
page 162, and in this illustration some photographs 
and engravings of men who have either made or 
helped to develop scientific instruments can also be 
seen. Unfortunately the cases containing the 
armillary spheres, nocturnals, etc., and those con- 
taining the early telescopes and surveying instru- 
ments are not visible in Fig. 1, being hidden by the 
cases in the foreground. The instruments in the 
collection may be classified in groups and will be 
dealt with in approximately chronological order. 
Astronomical Instruments.—Sundials have been 
used from the earliest times and much thought was 
devoted, during the Fourteenth to the Eighteenth 
Centuries, to the design and manufacture of dials 
of many forms for the determination of time ; some 
were elaborate and capable of considerable accuracy. 
The Greek astronomers in Alexandria were probably 
the first to determine the positions of stars by 
systematic observations made with instruments. 
The astrolabe, an instrument by means of which 
both time and latitude could be determined, and the 
most used of all the early instruments, is based on 
one said to have been invented by Hipparchus about 
150 B.c. The instrument as we know it, was prob- 
ably developed by the Arabs and became a tool of 
considerable precision. The first English text-book 
to describe the use of the instrument was written by 
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lection, is in gilded brass for use with Sirius and is 
of particular interest ; see Fig. 3, page 162. _ It 
belonged to Caesar Sambara, Bishop of Tortona, and 
his coat of arms and initials are engraved upon it. 
He held the Bishopric in 1548. Of the six examples 
shown, two are combined nocturnals and quadran 
one with plumb bob and sight dated 1531 and the 
other marked “‘ Faict & Sens par Vincent Bonneau, 
1574.” 

A large selection of sundials was shown, from the 
earliest simple types to some of beautiful workman- 
ship and considerable accuracy by Nineteenth Cen- 
tury makers. Among the earliest are a number of 
shepherds’ dials, so called because they were largely 
used by shepherds in the Pyrenees. They consist 
of a suspended cylinder carrying a projecting gnomon 
at the top, the months of the year being engraved 
around the base. The gnomon is set to the south 
by estimation and the sun’s shadow read on a series 
of curved time lines on the body of the cylinder. 
Some were of a simple type in wood and brightly 
painted, and others in ivory, but a notable example 
is one in silver, in beautiful condition, marked 

‘‘ Christophorus Schissler fecit 79 (1579).”” One in 
porcelain of French manufacture is shown in Fig. 4, 
page 162. ‘Ship dials,” in which the position of 
the string gnomon is varied by means of a slider, 
and “‘ Card Dials,” or ‘‘ Capuchins,” are rare forms 
of dial, an example of each type being exhibited. 
Several examples of floating dials, in which a com- 

card carries a gnomon which is automatically 
set north and south, were shown. 





Among the most attractive forms of dials should 
be included the book or string dials, intended for 
the pocket. In these instruments the gnomon con- 
sists of a string stretched between ire pistes which 

at tt angles to each other. carries a 
seal Giants dick feet iv mand arom 
the base plate. Many are of ivory with silver 
fittings and elaborately decorated ; the more simple 
are in wood. One in ivory, made to t a book 
and dated 1670, and another by Lienhart Miller, 
1646, are beautiful examples. of artistic design. Fig. 
5, page 162, shows one of this t Another form of 

dial is the ‘“ poke recalling the lines in 
‘As You Like It” 4 2, Scene 7), where Jacques 
describes how Touchstone “‘ drew a dial from his poke 
and looking-on it with lack lustre eye, says very 
wisely, It is ten o'clock.” are in the form of 

a cylindrical ring which has a small hole through 
which the sun’s light passes, the hour scale being 
engraved around the inside of the ring. An example 
of beautiful workmanship is one by “Juan Beiguin 
4& Bordeaux,” dated 1650, in silver, exquisitely 
chased and engraved and enclosed in the original 
snakeskin case ; this is illustrated in Fig. 6, on page 
170. Another of German make in silver gilt has an 
adjustment so that it may be used in latitudes from 
45 deg. to 49 deg. A large selection of ring dials 
(c. 1600-1850) was exhibited. One made by Heath 
and Wing, c. 1770, in which the time scale is divided 
into minutes, is of special interest because of the 
excellence of its workmanship and the accuracy of 
the closely divided scale. Another made by 
Negretti and Zambra is said to have belonged to 
I. K. Brunel, the distinguished engineer (1806-1859). 
Universal dials, so called because they could be 
used in any latitude, are represented by some 
fine Prats. 4 of early workmanship. They cover 
= Wide comer ‘el die HaE Mies edie those for 
pocket use to one of 8 in. diameter, richly engraved 
and marked “ Faite par J. Rowley—Maitre des 
Mecaniques du Roy,” c. 1700. This British-made 
instrument, shown in Fig. 7, on page 170, was 
evidently intended for the foreign market and is 
particularly interesting as the time readings are 
indicated by a pointer on a conventional clock face. 
The English. dials were characterised by robust work-' 
manship, but unlike the Continental dials were rarely 
decorated. The universal dials include 
examples by the British makers G. Adams, Dollond, 
W. and S. Jones, Pedrone and Troughton and Simms 
(c. 1750-1850). .A dial by Adams which forms part 
of the collection is known to have been the property 
of Warren Hastings. Several richly decorated dials 
of German manufacture were shown. Of special 
interest were two dials in which semi-circular scales 
are mounted on the east and west sides of the 
meridian line, one is marked “‘ Johan Martin in 
Augsburg, 1648,” and the other, contained in the 
original decorated leather case, is probably by the 
same maker ; they are in excellent condition. 

A dial in silver by Andrew Vogler (c. 1700), 
Fig. 8, page 170, is in the original case and contains 


ts, the original instructions in French and German. The 


German makers (particularly in Augsburg) appear to 
have made large numbers of inexpensive universal 
dials in different sizes. The French makers seem to 
have concentrated on one model, generally known as 
the “‘ Butterfield ” type after the maker who deve- 
loped it, in which the position of the gnomon is indi- 
cated by a bird’s beak. Many of those exhibited 
were in silver and of elaborate and beautiful work- 
manship. A number of multiple-gnomon dials were 
exhibited in which a many-sided geometric figure 
carries on each face a gnomon and figured clock. 
One in ivory and silver of French design (c. 1700), is 
illustrated in Fig. 9, on page 170. Further instru- 
ments in this class are orreries and armillary spheres, 
the former by G. Adams (c. 1800) and the latter by 
Rd. Glynn, Cheapside, London (c. 1730); also a 
series of dipliedosco by Dent and a portable 
equatorial theodolite by G. Adams, London (c. 1780). 
Of considerable interest is a silver globe 33 in. in dia- 
meter, of Italian workmanship, probably engraved 
by Paolo de Furlani who was a well-known engraver 
and vendor of maps in the Sixteenth Century. This 
globe, in its original snakeskin case, is in excellent 
condition and shows the interesting configuration 
of the land masses as known at that period. 

The invention of the telescope enabled Galileo 
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to make the researches with which his name will 
always be associated. 
satellites of Jupiter with a telescope of his own 
construction. It is believed that he made a large 
number of telescopes with his own hands. Sir 
Isaac Newton made the essential parts of his own 
reflecting telescope, including the casting and polish- 
ing of the speculum (1671). This instrument is 
now in the possession of the Royal Society. John 
Dollond (1756) first invented and produced an 
achromatic telescope, although his discovery had 
been anticipated by Chester Moor Hall in 1733, 
having found that, by combining lenses made from 
glasses having different refractive indices, he was 
able to produce images frée from colour. Early 
British makers 6f refracting telescopes represented 
in the collection are Christopher Cocks, Ayscough, 
Dollond, Mann, Martin, Nairne and Blunt, G. Adams 
and Cornelius Varley. Of outstanding interest are 
two refractg telescopes made of vellum, one with 
eight draw tubes, that were almost certainly made 
by Christopher Cocks, the maker of Hooke’s micro- 
scope (c. 1640). The decoration on their bodies, 
shown in Fig. 10, on page 170, is precisely similar 
to that on a named instrument in South Ken- 
sington Museum, and the gold tooling has been 
stamped with the samé tool as that employed on 
the Hooke microscope, also in South Kensington 
Museum. Another vellum telescope in the collec- 
tion has six draw tubes and is by Leonardo Semiti- 
colo (c. 1660). A point of interest is that this 
telescope is No. 1 in the collection and was purchased 
by Mr. Whipple, by chance, in Tours over 30 years 
ago. A telescope in shagreen and brass, with a 2-in. 
object glass and ten brass draw tubes, marked 
“‘ Adams, New patent portable Telescope, No. 60 
Fleet Street, London;”’: is probably one of the 


In 1610 he discovered the |} 
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earliest telescopes with several brass draw tubes. 
The Cornelius Varley “ Patent Graphic Telescope ” 
on stand was designed to enable artists to project the 
image of a landscape on paper for assisting repro- 
duction. 

Among the prominent makers of reflecting tele- 
scopes in the Eighteenth Century mention should 
be made of Francis Watkins, James Short and 
Nairne. The reflecting telescopes in the collection 
include three Gregorian examples with 4-in. mirrors 
(c. 1750) and some smaller instruments intended for 
terrestrial work. Some pocket telescopes in which 
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the stand fits ingeniously into the body were also 
exhibited. The most striking instrument in the 
telescope class is a Newtonian instrument made by 
Sir William Herschel about 1800, and illustrated in 
Fig. 2. It has an 8-in. speculum mirror of 10-ft. 
focal length, a finder telescope, and is provided with 
a complete set of eyepieces. This instrument was 
purchased by the Duke of Marlborough and remained 
in the museum at Blenheim for over a hundred years. 
It was then given by the seventh Duke to Mr. J. A. 
Hardcastle, from whom it passed to the late Mr. 
Howard, Marryat, who presented it to Mr. Whipple 
for the present collection for Cambridge. The tele- 
scope is in excellent condition and has apparently 
had very little use since the eyepieces, in their 
cabinet, are still wrapped in the handmade paper, 
not improbably by Herschel himself. This instru- 
ment well merits a detailed examination and de- 
scription. Interesting novelties are telescopes in the 
form of an umbrella and of a walking-stick in which 
the staff forms the tube and carries the object glass 
and eye-lenses. In addition, the handles contain a 
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compass or a floating sun-dial, a thermometer, spy 
glass, and a microscope. 

Microscopes.—It is to Robert Hooke, a contem- 

of Newton, that we owe the first description 
in English of a compound microscope, which in 
many ways is similar to the modern instrument. 
The Micrographia, published in 1665, gives a full 
description of this model and shows that Hooke had 
given much thought to its design, construction and 
use. An instrument, evidently by Cocks, the maker 
of the original Hooke instrument, was shown in 
the exhibition and is illustrated in Fig. 12, on page 
170. The instrument is focused by rotating the body 
of the microscope and the eye lens is unmounted and 
rests loosely in a concave cell. An instrument of the 
Campani type is shown on the right in the same 
illustration. Marshall, about 1700, introduced his 
microscope “for Viewing the Circulation of the 
Blood,” which was an improvement on that of 
Hooke. The support carrying the body of the 
microscope was mounted on a ball-and-socket joint, 
so that the inclination of the instrument could be 
varied. A fine adjustment focusing screw, a movable 
stage, and a condensing lens were also fitted; all 
of these later improvements are incorporated in 
modern instruments. 

In the meantime, Leeuwenhock, of Delft (1632- 
1723), designed and made a simple form of single- 
lens microscope of short focus with which he made 
some remarkable discoveries. He gave the first 
accurate description of the red blood corpuscles, and 
in 1683 first published a representation of bacteria in 
the Philosophical Transactions, the official journal 
then issued by the Secretary of the Royal Society. 
The simple microscope was further developed by a 
distinguished Dutch instrument maker, Van Muss- 
chenbroek (1660-1707). In England, the screw- 
barrel microscope, generally bearing the name of 
Wilson and first described by him in 1702, became 
very popular and there are many models in existence, 
some of them made of ivory and having a selection 
of lenses of various powers. These instruments 
were often fitted on ingenious stands, as the need 
for a support was felt. An elegant form of instru- 
ment was designed by G. Lindsay, but was not 
very practical owing to its instability; it is of 
interest as being the first microscope to be patented 
(1742); the example in the collection is made of 
silver. The Culpepper microscope, invented about 
1730, was a great step forward in introducing a rigid 
instrument which was comparatively easy to make 
and use. The development of this form of three- 
pillar microscope was illustrated by a series of 
instruments. J. Cuff, influenced by the design of the 
Marshall microscope, introduced, in 1744, the model 
with the comparatively heavy stand and this, with 
modifications by various makers, was largely used. 
Benjamin Martin (1714-1782) was a maker who had 
great influence on the development of optical 
instruments. He appears to have invented the 
drum microscope and was the first to fit a micro- 
meter to a microscope. He supplied cabinets of 
instruments which were examples of excellent 
workmanship. He also wrote several books on 
popular science. 

George Adams the elder (1710-1773) was estab- 
lished as an instrument maker at the Tycho Brahe’s 
Head in Fleet-street in 1735 and he, and his son 
who followed him, had great influence on the deve- 
lopment of the microscope, and indeed, on the 
majority of instruments used for scientific work at 
that time. His book Micrographia Illustrata, 1746, 
was in great demand, passing through four editions. 
He made many of the instruments which formed the 
George III collection and are now in the Science 
Museum at South Kensington. The microscope 
was further developed by other makers, both British 
and foreign, the British microscope in the early 
Nineteenth Century being distinguished for its 
superior workmanhip. The development of the 
achromatic objective by Chevalier, of Paris, in 1824, 
was a great advance in the development of the 
microscope. Chevalier also improved many of the 
details of the instrument. A ‘‘ New Universal 
Double Microscope, invented, made and sold by 
George Adams at Tycho Brahe’s Head in Fleet- 
street, London, 1746,” is of interest, as it is fitted 
with six lenses of different powers and the focusing 


that the “‘ screw is to be turned as your hands and 
arms are resting on the table.’ A microscope, 
generally referred to as “‘ The Prince of Wales type ” 
(c. 1760), in which the tube is mounted on trunnions 
is another interesting example of George Adams 
work. As in the universal, a number of lenses of 
different powers are mounted on a wheel capable 
of rotation in a horizontal plane so that they may 
be easily turned into position. The instrument is 
provided with three stages, one being fitted with 
micrometer screws registering in two directions at 
right angles to each other and reading to 1/10,000 in. 
Only one other example of this instrument is known. 
A universal microscope marked “‘ Dellebarre, 1785,” 
is an example of what was a popular instrument in 
France and was the subject of a special report to the 
Academie des Sciences in 1777. A microscope by 
Cornelius Varley (c. 1860) has an original geometric 
universal mechanism for moving the stage which is 
so convenient to handle that it is surprising that it 
has not been copied for many purposes. A feature of 
many of the exhibits in this class is the great in- 
genuity displayed in packing the instruments into 
their cases. In all, an almost continuous series of 
microscopes, dating from about 1650 to the middle 
of the Nineteenth Century, is included in the collec- 
tion, many of them being of rare types. 

Surveying Instruments.—As already indicated, the 
theodolite was developed from the astrolabe, and 
the early circumferentors, graphometers and quad- 
rants are modifications of the same instrument. 
The earliest theodolite in the collection is one in 
brass which is a very simple form of astrolabe with 
a divided circle and alidade. Two small instru- 
ments by Ramsden and Watkins (c. 1750-1800) are 
of particular interest as examples of accurate work- 
manship. In this connection it may be mentioned 
that Ramsden made his first circular dividi 
engine in 1766 and a later one, made in 1775, was 
the parent of all modern dividing machines. In 1826, 
William Simms invented the self-acting mechan- 
ism by means of which the dividing engine was 
rendered completely automatic. A large theodo- 
lite marked ‘J. Sisson fecit, 1770” and one by 
Heath and Wing (c. 1800) are both worthy of atten- 
tion. A level marked “Made by Tho. Wright, 
Instrument Maker to the Prince of Wales, 1724,” 
is an example of fine workmanship. It is of interest 
to know that in 1930 this instrument was used to 
set out a drainage scheme more than 200 years after 
it was made. 

The collection includes three quadrants, one by 
Henry Sutton dated 1660, and two backstaffs. The 
latter instruments were superseded by Hadley’s 
octant, c. 1730, the circular are being one-eighth of 
the circumference of a circle. In one model ex- 
hibited, the scale is read to minutes of arc by means 
of a diagonal scale. Among the sextants exhibited 
is one of 3} in. radius marked “ C. E. Kraft, Wien,” 
a large one of 18 in. radius by Dollond and a double 
framed instrument by Ramsden. A number of 
circumferentors and graphometers by Butterfield, 
Canivet and Sevin (all c. 1700) are included in the 
collection. 

Mathematical and Physical Instruments.—The 
earliest item in the mathematical and physical instru- 
ments section is a calculator marked “ Francisci 
de Padoanis Foroliviensis ” and “ Erasmus Haber- 
mel, fecit 1580,” A large selection of scales in 
boxwood, brass and silver, dating from 1648, are 
included, two being of particular interest ; one of 
these is a two-foot folding rule in brass by Ramsden, 
shown in Fig. 11, page 170, and the other a similar 
one in ivory by G. Adams. They are in beautiful 
condition and the dividing and ruling are of a 
high order of accuracy. A selection of gauger’s 
slide rules in wood is also included. A unique set 
of architects’ scales designed to facilitate the draw- 
ing of various orders of columns, Tuscan, Doric, 
Ionic, etc., described in a book by Nicholas Gold- 
mann, 1662, are believed to be the only set in 
existence. 

In 1617, John Napier published a description of 
his numbering rods, since known as “ Napier’s 
bones,” for facilitating the multiplication of num- 
bers. They were widely used during the Seventeenth 
Century and were the earliest form of calculating 
machine. The rods are made of ivory of square 





screw is placed in the base of the instrument so 


section (about # in.) and 3 in. long, each divided 


and figured on every face. The set in the collection 
is complete. Several cases of drawing instruments, 
many intended for use by artillery officers, in 
snakeskin and shagreen cases, are included ; some, 
such as a set by R. Glynne, 1730, are of particularly 
fine workmanship. A natural lodestone magnet in 
a brass frame with keeper, c. 1700, and a “‘ Box of 
Magnetical Apparatus” with bar magnets, dipping 
needle, compasses, etc., marked ‘‘G. Adams, 
Inventor and Maker, London” (c. 1790) used for 
teaching and for demonstration, are of interest, 
as also is a set of “‘ Geometrical Solid Bodies ”’ by the 
same maker, containing models in three dimensions 
for illustrating Euclid’s books XI and XII on solid 
geometry. The models are of wood and of particu- 
larly fine workmanship. Clerk Maxwell exhibited 
his dynamical top in 1857 and compiled a paper 
describing the experiments that could be made with 
it. Both the top (made by Ramage of Aberdeen) 
and Clerk Maxwell’s paper describing it are included 
in the collection. A number of barometers by 
Nairne and Blunt, Benjamin Martin and J. Sisson 
(c. 1750-1800) form part of the collection ; one, with 
the tube bent so as to give an expanded scale for the 
upper part of the range, is unusual. Miscellaneous 
optical instruments include a large selection of spy 
glasses, old spectacles and reading glasses, also a 
cabinet of Eighteenth Century test glasses. A Zoe- 
trope or ‘‘ wheel of life’ (c. 1850) is of interest as 
being one of the earliest forms of moving pictures. 
A number of early lantern slides and a magic lantern 
(c. 1750), in which the illumination is provided by 
two candles, is included in the collection. A series 
of microtomes showing the development of the Cam- 
bridge rocking microtome, an outstanding example 
of geometric design, by Horace Darwin, and a model 
of the Caldwell-Threlfall microtome (c. 1884), which 
was the first microtome to cut ‘ribbon ”’ sections, 
are included. 

Scales and Weights.—Part of the collection consists 
of a large variety of money scales, mostly Eighteenth 
Century, by English and foreign makers, including 
a number of English guinea scales, so called because 
they were generally carried by Inland Revenue 
officials for checking the weight of gold coins sub- 
mitted to them. Eight sets of cup weights of 
various sizes (c. 1600-1700) and four steelyards, one 
of Italian manufacture, 4 ft. long, with a travelling 
weight, were exhibited. 

Unfortunately, the whole collection, some items 
from which have been mentioned above, has now 
to be stored until sufficient funds are forthcoming 
for the establishment of a Museum for the History 
of Science. 


(To be continued.) 





MORE CIVIL ENGINEERING 
RECOLLECTIONS .* 
By Ernest Latuam, F.C.G.I., M.Inst.C.E. 


A FaIRLy recent incident which occurred to me 
has its amusing side. Some clients of mine had 
to start a land survey for an industrial development 
scheme. After some difficulty, I managed to get 
the necessary permission from the Government for 
them to engage a qualified engineer and surveyor. 
Part of the survey covered marsh land, several 
hundred acres in area, and generally below the level 
of high tide in the surrounding rivers and creeks, 
from which it was protected by the usual clay 
embankments. I proposed to start by establishing 
a reliable bench mark on some solid structure in 
the marshes and for this purpose selected the brick 
abutment of a railway bridge which stood roughly 
in a central position in the survey area. This 
district had not been re-surveyed to the Newlyn 
Ordnance Datum, so we agreed to record the whole 
survey on the Liverpool Datum. It is well known, 
of course, that bench marks in marshes are unreli- 
able, often sinking over a period of years and some- 
times even rising. The latter may seem improbable, 
but from experience I know it can occur. 

We selected as reliable a bench mark on a village 
church which stood on a hill some three miles 
away. This was in the neighbourhood of 25 ft. 
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above Ordnance Datum and was given to the usual 
two places of decimals on the Ordnance Map. I 
knew that the marsh where the bridge abutment 
was lay at about 7 ft. O.D., high tide being about 
10 ft. O.D. at Springs. Our private bench mark 
we made in the brickwork, to be accurately levelled 
afterwards. This was some 2 ft. above the ground, 
and so I knew that the result should come out at 
about 9 ft. above Ordnance Datum. As the work 
of levelling would spread from the central point, 
surveying errors would multiply and I therefore 
impressed on my friend the absolute necessity of 
accuracy in establishing this, our first level mark. 
He was instructed to level down from the church 
to our mark and then to check by levelling back— 
quite the usual procedure. After a few days, I 
received a certificate from him that the levelling 
and check had been made and accuracy established 
to withm + } in. This was good levelling, and I 
was quite pleased with it until I saw the level given 
for our mark—‘“‘ 25 ft. above Ordnance Datum,” 
given to two decimal places. I got my assistant on 
the telephone at once and explained that this thing 
could not be. He was naturally perturbed, as this 
was his first effort for us; but even then I did not 
realise what had really happened. He had, in fact, 
checked the level of the point he had started from! 

Quite the best-paying professional work is that 
class which involves design and construction ; the 
larger the works concerned, the larger the fees, as 
they are usually based on the cost of the under- 
taking. After completion, however, the engineer in 
these cases frequently loses all touch with the job 
after the period of maintenance has expired, and 
thus is not always aware how far his efforts have 
withstood the test of time. Recently, largely by 
chance, I did hear, after a period of years, of works 
executed some time ago. These works were the 
extension of a deep-water quay and the widening 
of its approach. The ownership was vested in the 
Empire Paper Mills, Limited, of Greenhithe, Kent, 
and this quay is among those illustrated and 
described in Enoryrrertne of March 31, 1922. It 
was completed in the previous year. The interesting 
point about this job was that, for some time after 
the last war, we were unable to get long timber 
logs from the United States or elsewhere to serve 
as piles. History will repeat itself, I think, in this 
respect after the present war. We required piles 
some 75 ft. long and adopted the somewhat doubtful 
course of driving scarfed piles. They were in Oregon 
timber of 12-in. square sawn section, and I built 
them up in 50-ft. and 25-ft. sections to make the 
requisite total length of 75 ft. The scarf was a 
very strong butt joint, fished on all four faces 
with mild-steel plates an inch thick and bolted 
through with 1}-in. bolts in both directions. The 
completed joint was 8 ft. long. A novel feature, 
perhaps, was that we drove the piles with the 
shorter section at the bottom, and to such a depth 
as to ensure that the whole joint was below water 
level, to avoid corrosion at “wind and water” 
level. When, in 1943, I was put in touch with this 
job again, I was able to get a report on the condition 
of the structure and found that, as far as could be 
ascertained, everything was still in good order after 
22 years, the scarfed joints having remained appa- 
rently sound in every case. 

About 17 years ago, I was asked to save a beautiful 
little property which stood at the top of the cliffs 
at Swanage, Dorset. When I was called in, the 
tennis lawn in front had partly joined a gradual 
avalanche of the cliff on to the beach below. This 
cliff was some 100 ft. high and of a treacherous 
loamy clay. There was a sea wall at the toe, but 
the land drainage from behind was rapidly dis- 
integrating the cliff face. The final, seepage out- 
wards seemed to be about halfway down the cliff 
face, and the adjoining property to the south was 
also affected to a lesser degree. I decided to build 
a timber revetment at this level. We did so, 
driving timber piles into the cliff face, sheeting them 
with planks behind, and tying the main piles back 
by steel ties to anchor piles. Behind this timber 
revetment we dumped hard core and led the water 
away from the lowest point by a pipe down the 
cliff, over the sea wall, and on to the foreshore. 
I was always a little uncertain about this job, as 
I had never seen this sort of thing before. However, 





after the lapse of years I happened to meet my 
client, the original owner, in another part of the 
country, and heard that the scheme was successful, 
and that the cliff face had duly consolidated and 
become stable. 

All seems well when fortune smiles on one’s 
professional activities, but when things go wrong 
it can be very depressing. I remember one case 
that went very wrong indeed in the High Courts. 
A bungalow village had been built at Jayswick, 
near Clacton-on-Sea, on very low ground and 
actually outside the sea wall (a clay embankment) 
on what is generally known as “ saltings,” over 
which spring tides flow. This was soon realised, 
of course, and a low sea wall was built round the 
village to protect it. This really closed the village 
site from the sea, the site being built in a horseshoe- 
shaped bay, so that the new outer wall was nearly 
straight, connecting the two horns of the bay. The 
crest of this sea wall, however, was lower than the 
main defence, so that, on very high tides, the site 
became a trap for sea water, which was very 
unpleasant for the unfortunate residents. The 
owners of the “ village,” finding the marsh lands 
in rear at a conveniently lower level, well below 
high water, and having discovered an old sluice 
pipe through the main wall, opened it up and 
joyfully drained away the impounded water on to 
the marshes inland—blaming the Essex Rivers 
Catchment Board for not having maintained the 
old sluice pipe as part of the land drainage system. 
I came into the picture because, some time before, 
I had reported on 90 miles of sea and river defences 
under the jurisdiction of the Clacton-Malden and 
Wivenhoe Drainage Board, formed under the 1918 
Land Drainage Act. The Essex Rivers Commis- 
sioners took over this area under the later (1930) 
Act and asked me to help them, as my report to 
the old Commissioners indicated no sluice at this 
point, and therefore, presumably, it had not been 
for many years part of the land drainage system. 
The case was duly heard in the High Courts and I 
gave the necessary evidence. Of course, the 
question arose, what had been the original function 
of the old sluice, the invert of which was at a much 
higher level than the inverts of all other main 
sluices with their outfalls direct to the sea. There 
was little doubt in my mind as to the reason for this. 
Before the land drainage had become efficient in 
the past, the marsh lands undoubtedly became 
flooded and the capacity of the old main sluices 
had not been sufficient; the old forgotten sluice 
had been in the nature of a relief sewer, taking off 
water from the marshes to the sea when flooding 
rose above marsh level. Obviously it had never 
been intended to take water from the sea to the 
marshes. All this must seem self-evident to an 
engineer; but the Court thought otherwise, and 
we lost the case. I was depressed! Later, however, 
I received a telephone message from my clients’ 
solicitors in the Appeal Court: could I let them 
have at once a copy of the plan put in during my 
evidence in the Court below, as it had been mislaid ? 
We found it, and I took the plan to the Law Courts 
in a taxi, where, apparently, it arrived just in time 
for the Lords of Appeal. Subsequently, I attended 
the Appeal judgment, given in 1936. The plan had 
done the trick, the judgment was reversed, and my 
depression existed no longer. 

The water troubles at Jayswick recounted above, 
reminded me of an entirely different sort of water 
trouble which the people of Bude, Cornwall, began 
to experience in 1921. The water supply of this 
town came from a reservoir in the hills behind the 
town and was supplied by the River Tamar. The 
down main to the town from the reservoir rose, at 
one point, suspiciously near the critical line of the 
hydraulic gradient. The supply could cope with 
the requirements of the town’s normal population, 
but the popularity of Bude as a holiday resort was 
rapidly increasing, and, in the summer, the holiday 
makers’ demands put an overload on the supply 
system, which failed intermittently, because the velo- 
city in the main rose so high that the water lost 
head and no longer syphoned over the peak. 

I knew nothing of this at the time, but one day, 
in Westminster, I received a telegram from the 
Urban District Council, asking me to see their 
representative at 10.30 on the following morning. 
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Clients do not fall like manna from Heaven, and | 
guessed at once that the telegram, though add 

to me, had been intended for the late Mr. Baldwin 
Latham, M.Inst.C.E. I made inquiries at once and 
found that, shortly after his death in 1917, his 
practice had entirely closed down, so that I could 
not pass on the inquiry to his successor in office, 
I explained this to the Council’s representatiye 
when he called on me, but he did not seem very 
worried ; and, taking the attitude, apparently, that 
one engineer was as good as another, promptly 
instructed me to visit and report, and to attend 
the Ministry of Health inquiry. The point at isgye 
was, of course, how to reduce the velocity of supply. 
This could be done by relaying the line with pipe 
of a larger diameter, but it seemed to me much 
simpler to duplicate the existing main by laying a 
new pipe in a trench parallel to the old one. This 
was the scheme I favoured in giving evidence, but 
what was, in fact, done I do not know. 

Rivers may be beneficial to a township when 
they can be fruitfully used as a source of water 
supply, but if they get out of control they may well 
be otherwise, as happened in the case of the River 
Alt, in Lancashire. The river comes out into 
Liverpool Bay, north of the residential seaside 
resort of Blundellsands. The outfall was deflected 
along the sandhills to the south and literally washed 
them away, with half a roadside as well, and the 
valuable properties beside it. Attempts at pro- 
tection had been made by dumping tin slag along 
the sea face of the sand dunes, but this was ineffective 
and far from beautiful. I first advised the Great 
Crosby Urban District Council in this matter in 
1926, and subsequently, in 1927, the Lancashire 
County Council. The river meandered into the sea 
at low tide over the vast accumulation of sand lying 
off this coast. The position was referred to in a 
paper read jointly by Mr. H. J. Deane, M.Inst.C.E., 
and myself before the British Association at Black- 
pool in 1936, and an illustrated reference thereto 
was published in ENGrNEERING. The only cure that 
I could see was the normal one of long training 
works stretching seawards to deflect the course of 
the river ; but the estimated cost was high, and for 
some years the scheme marked time. It was com- 
menced eventually in 1936 and, I believe, is now 
completed. I find the case is interesting to recall 
because, after I had made my recommendations, 
the authorities allowed an experiment to be made 
to see if a succession of blastings in the sand banks, 
at low tide, by high explosives, would secure ‘the 
diversion of the river. What happened, of course, 
could well have been foreseen ; the incoming tides 
merely swept the sand back into the craters. 

In coast defence works, engineers have sometimes 
to comply with many requirements of statutory 
bodies and public undertakings. One of the most 
curious impositions which I ever had placed upon 
me was in connection with the promenade and 
sea wall constructed for the Folkestone Corporation. 
Design and construction were started by me and 
the works were nearly completed when the cost 
began to exceed the estimates. The job was finished 
under the direction of Mr. (now Sir) William T. 
Halcrow, M.Inst.C.E. Beyond very doubtful foun- 
dations, the work presented no obscure features ; a 
sea wall was required at the foot of » crumbling 
cliff to stop further erosion by the sea at the toe. 
The works lay, however, immediately alongside the 
Folkestone harbour pier and the Southern Railway 
Company, as the harbour authority, had a say in 
the matter of design. They were afraid that, if a 
solid mass-concrete or masonry sea wall and pro- 
menade were erected, there would occur, in heavy 
weather, a recoil wave from the face of the wall 
which would disturb the channel steamers lying 
alongside the pier. The nearest point where this 
could occur was, if I remember correctly, at least 
1,200 ft. away, and I should not have thought that, 
at this distance, any recoil wave action would have 
been felt. However, the authorities were uneasy 
about it; so, with the assistance of Messrs. Con- 
sidére Constructions, Limited, I had recourse to a 
curious form of viaduct structure with a solid back 
and deck, the piers of which were intended to act as 
“ breakwaters.” This structure was_ illustrated 
under construction (1938) on Plate X XI, Fig. 6, of 
ENGINEERING of November 4, 1939. 
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PHYSICAL CONTROL METHODS IN 
THE STEEL INDUSTRY.* 


By W. Bane, A.R.T.C,, and T. F. Pearson, M.Sc. 
(Concluded from page 105.) 


Ir is obviously desirable in the case of large regenera- 
tive furnaces, which operate by reversal at intervals, 
that the regenerators should be kept in a balanced tem- 

rature condition. Reversal on a strict time basis does 
not achieve this since heat requirements may vary, 
and in melting furnaces bath reactions at irregular 
intervals may interfere. Attempts are made to allow 
for this, therefore, by maintaining a fixed difference 
in temperature between ingoing and outgoing pro- 
ducts at corresponding arbitrary points on each end of 
the furnace. Usually the points chosen are the exit 
flues from the base of the regenerators. Here tem- 
perature conditions are not severe and permit the 
use of thermocouples which may operate a signal or 
actuate the reversal mechanism. Hence time in- 
tervals between reversals may vary. Difficulties are 
not at present entirely overcome, and the best ition 
for determining temperature differences is debatable. 
A case may be presented for determining the tempera- 
tures at the top of the regenerators nearest the hearth, 
since such a position bears a closer relationship to the 
flame temperature developed within the hearth itself. 
Temperatures here do not necessarily bear any fixed 
relationship, in large structures, to those at points in 
the system nearer the stack. 

Owing to the high temperatures and the number of 
heating operations involved in producing finished steel, 
every attempt is made to secure maximum efficiency 
and output for a given fuel consumption. Attention 
has been focused within recent years on the effect of 
pressure fluctuations within the furnace. Ideally, a 
furnace should operate in a continuously pressure- 
balanced condition, i.e., the suction due to the stack 
(or exhaust fan) should just be capable of removing 
the combustion products without drawing in cold air 
through doors. For any furnace, therefore, which 
‘ reverses,” or requires a fluctuating fuel input, some 
control of the exhaust becomes necessary to maintain 
this balance. The principle involves the preservation 
of a constant differential pressure along the furnace 
hearth, and this, in effect, is achieved by control of the 
pressure under the centre of the roof. Pressures 
encountered here in a large melting furnace are of 
the order of +0-10 in. to +0-14 in. water gauge 
but if uncontrolled, they may vary between +0-05 in. 
and + 0-16 in. w.g. during normal working. The 
value depends partly upon buoyancy due to height 
above the bath, Internal pressure at this point should 
be slightly positive as a guarantee i 
infiltration of cold air. While such variations may 
appear insignificant, they have a considerable bearing 
on the efficiency of combustion. The authors have 
proved this by sampling combustion products for 
different pressure values and constant gas and air inputs. 
In practice, control is achieved by pressure impulses 
from the centre of the roof being communicated to a 
sensitive diaphragm, the movement of which upsets 
the balance of a weighbeam, the equilibrium position 
of this beam determining the “set” pressure. A 
needle valve in an oil-pressure circuit is thereby 
actuated, and in turn a piston capable of raising or 
lowering a damper in the chimney flue is operated. 
While experience of this control is not yet extensive, 
the impression is gathered that there are limitations 
to its applicability. The greatest promise appears to be 
for the smaller furnaces. The reservoir effect of very 
large furnaces, due to their volume, may hinder its 
effective use with such units. 

The steel industry in the past has depended mainly 
on raw producer gas as a fuel, and this has governed 
the design of furnaces generally. It is an extremely 
“ dirty ” gas, carrying tar vapours and carbon dust in 
large quantities (7 to 20 grammes per cubic metre) and is 
used at the maximum temperature consistent with good 
producer ,practice in order to conserve sensible heat. 
Hence, large mushroom valves of simple design to 
avoid choking are used, and the measurement of volume, 
until recently, has not been successfully carried out. 
Furthermore, the resulting flame is luminous, so making 
possible visual adjustment within the furnace (together 
with arbitrary settings of the admission valve). The 
concept of volume rated at so many B.Th.U.’s per 
cubic foot has not arisen, and the weight of coal con- 
sumed in the producers per ton of finished steel has 
formed the basic unit of measurement. 

With the introduction of clean gases, such as coke- 
oven and blast-furnace gas, of considerably different 
heat contents per unit volume (coke-oven gas = 
540 B.Th.U.; blast-furnace gas = 98 B.Th.U.; pro- 
ducer gas = 160 B.Th.U. per cubic foot), the indis- 
criminate use of mixtures may result in damage to the 





* Contribution to a symposium on “ Industrial Physics 
in Scotland,” held by the Scottish Branch of the Institute 
of Physics in Glasgow, on November 25, 1944. Abridged. 





furnace structure, without the oper being able to 
control the gas visually from the flame appearance. 


Hence the measurement of the rate of flow has become’ 


essential. The determination of fluid flow may be 
carried out by the well-known Venturi tube, or Pitot 
tube, but since these are relatively complicated for 
large-diameter mains in which pressures are compara- 
tively low (4 in. to 12 in. w.g.) the thin plate orifice is 
used, as this can be insertedeconveniently between 
flanged joints. Calculation of flow is based on Ber- 
nouilli’s theorem—the law of conservation of energy as 
applied to fluids. Passage through an orifice results in 
a pressure change. The sum of the kinetic and potential 
energies on one side is equal to the same sum on the 
other. This holds only in the perfect case and assumes 
there is no inter-molecular friction between fluid and 
tube. In practice, the effect of friction is overcome by 
the use of an empirically determined “ discharge co- 
efficient.” Flow is found to be a function of the square 
root of the differential pressure across the orifice. 

Interpretation, in terms of flow, of the varying dif- 
ferential pressures is commonly achieved by the “ ring 
balance,” a “ circular U-tube ” mounted so as to be 
capable of oscillating about a knife edge, a partition 
being placed between the two liquid surfaces. When a 
differential pressure is applied to the two liquid surfaces 
by flexible tubes, a torque is exerted which causes 
partial rotation of the ring about its knife edge. An 
attached pointer can therefore traverse a suitably 
calibrated scale. Integration of flow can be achieved 
either mechanically or electrically. Steelworks meters 
of this type are required to measure quantities of the 
order of 500 cub. ft. to two million or more cubic feet 
per hour. 

Such instruments are usually somewhat bulky and 
may necessitate extensive pipe fitting. This is a dis- 
advantage and it appears possible that the piezo-electric 
properties of certain crystals might be utilised to con- 
vert pressures directly to proportional electrical im- 
pulses, which are more convenient to transmit, and, 
though small, could easily be amplified. While such 
measurements are simplified when clean gases are used, 
it is of interest to note that in recent years the measure- 
ment of hot raw producer gas has been achieved. The 
underlying principles are identical, a heat-resisting steel 
(or brick) orifice being necessary, precautions being 
taken to clean the orifice edge periodically and auto- 


matically by the impingement of steam jets. Choking | 


of the pressure transmission pipes by tar vapours is pre- 
vented by a counter-flow of clean air back to the orifice. 
Temperature records are necessary at the orifice to 
convert measured volumes to standard conditions. 
Continuous efforts are made to increase fuel effici- 
encies. Especially in new plant is this point emphasised 


ul | and the medium-high and low-temperature furnaces for 


steel treatment, after casting, offer little difficulty to 
the application of combustion control. Open-hearth 
furnaces present greater obstacles since, particularly 
when hot metal is used, chemical reactions in the 
bath may give rise to such large volumes of gas as to 
interfere with combustion. It is under such conditions 
that pressure control may be of considerable assistance. 

Control systems which automatically preserve a con- 
stant ratio between input air and gas are now used, 
even though fluctuating gas quantities are necessary. 
In most cases, it is best not to use “ theoretical ” 
ratios, but to discover a suitable ratio for a particular 
furnace and then set the control to preserve this. 
Large refractory structures are seldom gas-tight, and 
hence allowances have to be made for infiltered air, 
particularly if no pressure control exists. Use is made 
of pressure impulses on a ‘“‘ weighbeam.” Orifice pres- 
sures, upstream and downstream, of the ing 
to the furnace are imposed on either side of a flexible 
diaphragm. Movement of this diaphragm is com- 
municated to one end of a weighbeam. At the other 
end is a similar diaphragm chamber communicating 
with the air orifice, air being supplied by a fan. By 
means of an adjustable balance weight the beam 
may be counterpoised so that some chosen ratio exists 
between the gas and air differential pressures. Hence 
an alteration of the gas flow rate upsets the balance, 
which, through a pressure relay circuit, applies a 
corrective movement to a valve in the air main, either 
opening or closing this to restore the balance. 

In a distinct class are instruments designed to 
measure the efficiency of combustion, such as CO, 
meters for flue gases. Apart from purely chemical 
methods, two distinct physical principles are 
The difference in density of air and flue gas (both 
being equally humid) can be converted to a measure 
of the CO, present in the latter, by imparting rapid 
motion to each in separate chambers by constant- 
speed fans. A torque can thereby be exerted on two 
other non-revolving but movable sets of vanes in the 
same chambers. The difference in torque existing 
between these (due to density) can be made to operate 
coupled levers, the degree of movement being trans- 
latable as the CO, content of the flue gas. The Wheat- 
stone bridge is used for the same purpose. If the 
conductivity of air for heat is unity, that of CO, is 


0:59. Hence, by heating platinum coils in a bridge 
circuit and allowing a steady flow of air round one 
pair of arms and flue gas round the other, the balance 
of the circuit is upset and a measure of the CO, con- 
centration is given. Such a principle may be ela- 
borated to measure the CO present in addition, by 
converting the latter to CO, and measuring the effect 
of the increased content similarly. 

Laboratory Control.—The laboratory is making in- 
creasing use of physical control methods, since limita- 
tions in choice are less (due to environment) than those 
imposed in actual production, and brief mention is 
made of the more important of these. 

Modern steelmaking necessitates extremely rapid 
analysis of the liquid bath during its working so that 
corrective adjustments can be made with certainty 
to attain a desired end. Of recent years the tendency 
has been to apply either purely physical, or a com- 
bination of physico-chemical methods, as against the 
older classical methods. The determination of carbon 
by magnetic permeability measurements is an ex- 
ample. A liquid sample is “ killed’ with aluminium 
to give a sound casting, poured rapidly into a standard 
mould, removed and cooled. By insertion as a core 
into a coil which may be suitably energised, a measure- 
ment of permeability then gives a measure of the 
carbon content. The presence of nickel and chromium 
complicate the method somewhat, but if these metals 
are known to be present, they can be allowed for by 
suitable calibration curves. Results can be obtained 
in a few minutes. 

Increasing use is made of colour intensity or degree 
of turbidity measurements as an analytical method, 
the former being based on Beer’s law. Colorimeters 
in which the eye is replaced by photo-electric cells 
are now commonplace. Such instruments possess 
great advantages owing to their high sensitivity which 
results in greatly reduced quantities of the chemicals 
used, and also in increased accuracy. Moreover, 
in many cases, increased speed accrues. Numerous 
types are available, one of which makes use of two 
matched photo-electric cells on each side of a light 
source. A water cell is inserted between the light 
source and photo-electric cell on one side, while on 
the other is a variable gate diaphragm operated by a 
suitably scaled drum. A glass cell containing the liquid 
to be examined is inserted between the gate and the 
second photo-electric cell. By first matching the two 
sides to give zero reading on a suitably connected 
galvanometer with water on both, and a chosen gate 
setting, then the balance achieved can be disturbed 
by replacing the water cell adjacent to the gate with 
one containing an unknown liquid. Balance can be 
restored by operation of the variable gate, its new 
position then becoming a measure of the concentration 
of some element for which a specific colour has been 
developed. 

Greater sensitivity is secured by the insertion of 
matched colour filters and the use of a mercury-vapour 
lamp as a light source, to limit the width of wave band 
employed. Application of this principle offers much 
scope for development, particularly towards increasing 
flexibility. Primarily, the method is eminently suited 
for batch determinations. Odd determinations of 
different elements necessitate changing the filters. It is 
interesting to surmise, therefore, whether the use of 
these may be avoided, by a monochrometer, possibly 
enablirig the concentration of several elements in the 
same solution to be determined, by taking advantage 
of multiple colour reactions with certain reagents, such 
as hydroxyquinoline. 

The use of the spectograph is too well known to need 
elaboration. It is firmly established in steelworks 
practice, and the internal standard method of com- 
parison for line intensity is almost universally employed. 
The extreme complexity of the iron spectrum necessi- 
tates a large instrument giving a wide dispersion. 
The concentration of any desired element is determined 
by traversing a photographic image of the spectrum 
under a microphotometer. Very recent attempts have 
been made to measure automatically the desired line 
intensity by multiplier photo-electric cells so that in- 
stantaneous measurement of concentration is achieved. 
Development has shown signs of success for simple 
spectra, but difficulties are more formidable for steels. 
Such a method is needed, since the instrument at 
present is, like the absorptiometer, more suited for batch 
analyses, and its high initial cost would be greatly offset 


used. | if direct quantitative readings became possible. 


Of the many other physical instruments of control 
in the laboratory, pride of place may be given to the 
metallurgical microscope which is in everyday use for 
the examination of the microstructure on which the 
mechanical properties of steel so largely depend. This, 
in turn, depends upon heat treatment, the correct tem- 
perature for which may be ascertained by the use of 
precision dilatometers which take advantage of the 
volume changes occurring at the critical temperatures. 
Mention may be made in passing of the introduction 
of the X-ray diffraction method for the examination of 





crystal structure, the electron-diffraction method for 
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the examination of surface films (so important in heat 
resisting steels), and the electron microscope with its 
far-reaching powers of magnification. Tools such as 
these, however, have hardly reached the stage of 
commonplace control. 

Neither is it proposed to discuss the many different 
forms of routine mechanical testing, but as an example 
of the modern trend in this direction reference may be 
made to the creep test, which is a comparatively 
recent innovation in many industrial laboratories. 
Creep data are usually based on observations of the 
extension, with time, of test pieces carrying a constant 
tensile stress at constant temperature over prolonged 
periods. The test, which usually extends to many 
hundreds of hours, involves the use of mirror extenso- 
meters capable of measuring creep rates of the order of 
10-* in. per in. per hr.; necessitating the most rigid 
temperature control of the test piece. While such long- 
time tests are essential when data for design purposes 
are required, there are various short-time tests can be 
used to ensure uniformity from cast to cast. 

Control in the production of high-tensile alloy steels, 
as used, for example, in the modern aircraft engine with 
its high horse-power/weight ratio, must obviously be 
of a high order, and recent years have wihnesial the 
introduction of iggy goon methods for the detec- 
tion of local flaws. oy steels, particularly the air- 
hardening variety, if incorrectly treated during manu- 
facture, are peculiarly susceptible to a type of defect 
known as hairline cracks, which, as their name signi- 
fies, are usually impossible to detect by visual means. 
Such discontinuities located at. or near a surface 
constitute dangerous stress raisers in parts sub- 
jected to fatigue stresses; hence the reason for the 
widely used crack detectors, mostly based on magnetic 
methods which depend upon the distortion of the 
magnetic field in the locality of the flaw. There are 
two methods in use for applying the principle; the 
more common is the magnetic powder or ‘‘ Magna 
Flux ” method, the other is the induction method. In 
the “ Magna Flux” test a suitable field is usually 
applied by means of an electromagnet, provision being 
made that lines of induction run m a direction across 
the length of the flaws.. When the article is magnetised, 
fine iron powder is either dusted on dry or applied as a 
suspension in thin oil, with the result that the powder 
adheres to the surfaces wherever there is a discontinuity 
in the form of a crack or a slag inclusion on or near the 
surface. The limitation to the depth of the flaws which 
can be detected in this way is overcome in the induc- 
tion method which is more complicated. In this case 
the article is magnetised by means of an alternating 
current, and the distortion of the field is registered by 
two opposing secondary coils placed so that when the 
article is sound no current flows. 

Hidden defects, such as blow-hole cavities, porosity, 
or slag inclusions in castings and welds are commonly 
detected by radiography. Two types of radiation 
may be used, namely, X-rays with a wavelength of 

5 x 10-* cm. approximately, and gamma-rays with a 
wavelength of 10-1 cm. approximately, the penetrating 
power increasing as the wavelength decreases. Unfor- 
tunately, there are limitations to the sensitivity of this 
method in detecting certain types of flaws such as fine 
cracks, and this has led to the development of other 
forms of test, one of pigs ay or oe eteains, 
is givi romising results. The met is 
Eee Rs that of sea depth sounding. A series of 
short wave trains of supersonics is propagated into the 
sample under test, by utilising the well-known piezo- 
electrical characteristics of quartz crystals in conjunc- 
tion with an electronic triggering circuit. This super- 
sonic beam, which is fairly directional, travels to the 
opposite boundary of a homogeneous sample and is then 
reflected to the surface of transmission, where it is 
picked up by a second quartz crystal, reconverted into 
high-frequency electrical impulses, amplified, and fed 
to the Y-plates of a cathode-ray oscillograph. By means 
of a suitable time base feeding the X-plates, triggered 
from the unit transmitting the wave train, the trace on 
the oscillograph gives the amplitude of detected im- 
pulses as a function of time, and hence, since the velocity 
of supersonics in a given medium is constant, measures 
the depth of the sample. If a defect exists at some 
point within the material, providing it has dimensions 
at least equal to the wavelength of the supersonics, the 
waves are reflected from it, wholly or partly, and thus 
arrive back at the detector sooner than a “ bottom 
echo.” The detected impulses thus appear on the 
oscillograph screen at a point closer to that of trans- 
mission, and are clearly distinguishable from the normal 
“bottom echo.” The normal wavelength of super- 
sonics used is 2} mm. in steel (24 megacycles per sec.), 
while the depth which may be tested is sufficient to 
include almost all of the steelworks products. Defects 
down to ¥ in. may be easily detected. The quartz 
erystals are in the form of discs, and are held against 
the steel surface with some contact medium, oil being 
used for smooth surfaces, and amalgams for black, 
rolled surfaces. These are necessary to allow propaga- 
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TEMPORARY STEEL STRUCTURES FOR ARMY USE. 











TEMPORARY STEEL STRUCTURES 
FOR MILITARY USE. 


As in military operations it is impossible to foresee in 
detail what will be the requirements for bridges, piers 
and other temporary structures, the British Army has 
been provided with sets of adaptable constructional 
parts from which many kinds of structure can be 
improvised in a few hours. Some of the equipment 
has been devised specifically for constructing bridges, 
but that which forms the subject of the present descrip- 
tion, though particularly suitable for the construction 
of trestle-type piers or pillars for bridges, is equally 
applicable to the construction of a landing jetty, a 
loading dock, or a simple form of jib crane. There are 
74 different kinds of component, all of which are light 
enough to be easily handled, and their principal purpose 
is to form what is known as the “‘ V ”-type trestle, an 
example of which is shown in the illustration. 

The work of making the first sets of components was 
given to the London Midland and Scottish Railway, 
which was approached in the first instance by the War 
Office. Modifications to the initial designs, to facilitate 
manufacture, were proposed by the L.M.S. staff, and 
these were embodied in the final designs, after physical 
tests had shown that they would be satisfactory. The 
first contract was for 140 tons of components, and the 
company prepared the specifications and ordered the 
necessary raw material. As all the parts were required 
to be interchangeable, the work had to be done to close 
limits. To enable manufacture to be organised on a 
mass-production basis, the company designed and 
constructed suitable jigs. Altogether some 2,850 tons 
of trestle unit components were supplied, but as this 
was insufficient to meet requirements, similar work 
was allocated to other contractors. The experience 
of the railway company was made available to these 
contractors, and in some instances, jigs were made for 
them in the railway workshops. Further assistance 
was afforded by providing stampings and pressings 
made with the railway company’s die blocks and press 
tools. Over 140,000 parts were supplied to other firms 
engaged in the manufacture of “V”’ trestle com- 





tion of the supersonics into the sample. 


ponents. 











The forms of the various components can be seen in 
the illustration. To ensure lightness, relatively thin 
rolled sections and plates were used, and these were 
fabricated by arc welding into box or tubular sections. 
The rigidity of the finished structure depends on 
bracings, which are either of tubular or box construc- 
tion. The box-type braces have sliding adjusters, so 
that they can be set to the length required. By the 
use of the various components, it is possible to erect 
structures on most t, of ground surface, whether 
hard or soft, level or uneven. A particular advantage 
is that piers for bridges can be erected on subaqueous 
foundations without the aid of a diver, as all the 
bracings and connections can be made before the 
assembled units are lowered into the water. Each 
column rests on what is termed a “ camel’s foot,” the 
connection being by means of a ball and socket, which 
enables the foot to adapt itself to the slope of the 
ground. The ball forms part of a member which screws 
into the terminal unit of the column. By turning the 
screws at the feet of the columns, the structure can be 
adjusted for height and perpendicularity, the range of 
adjustment being sufficient to allow for considerable 
variations in the level of the separate feet. It is not 
necessary to employ a diver to carry out this adjust- 
ment under water, as the screws can be turned from 
the top of the structure by using a special tool. The 
“camel’s foot” consists of large dished pans, which 
are strengthened with diaphragms 3 ft. to 4 ft. in 
diameter. It is fitted with shackles to enable it to be 
anchored where this is considered necessary. In erect- 
ing “ V ’’-trestle structures no special lifting appliances 
are required, as the various components can be em- 
ployed to make elementary forms of crane. This 
application of certain component parts can be seen in 
the illustration. 





AtmR Mat SERVICE TO SWEDEN.—The Postmaster- 
General has announced that the air postage rate to 
Sweden has been reduced to 5d. for the first oz. and 
3d. for each additional oz., for letters, and to 24d. for 
postcards. The surface mail service to Sweden is still 
suspended. 
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in 1855, to construct his atmospheric gas burner, neither 
does it make clear why it is now possible to use non- 
aerated gas burners for many of the heating purposes 
for which the Bunsen flame had to be used in the past. 
A brief explanation may be useful in tracing the 
sequence of events which led to present developments. 
In the early days of the industry, the chief use of gas 
was as an illuminant and, in consequence, the richer it 
was in hydrocarbons the better, because in the process 
of combustion free particles of carbon were liberated 
and emitted light on being raised to incandescence. 
Bunsen found that the luminous flame produced by 


TABLE I. 
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THE NON-AERATED GAS BURNER. 


In a recent evening discourse at the Royal Institu- 
tion, Dr. E. F. Armstrong, F.R.S., said that there was 
a strong probability that, in the not distant future, a 
simpler form of burner than the familiar Bunsen type, 
would be used in gas appliances. A visit to the labora- 
tories of the South Metropolitan Gas Company showed 
the practical results, in various stages of development, 
of much ree ger per work on the application of this 
simpler method of burning gas. It was explained that 
the use of the simpler burner had been made possible 
by the changes which had taken place in the processes 
of gas manufacture as a result of the revolution in the 
method of light production brought about by the 
introduction of the incandescent mantle. The appli- 
ances illustrated in Figs. 1 to 4 above are fitted with 
the type of burner referred to by Dr. Armstrong, the 
adoption of this burner forming a radical change in the 
method of burning gas in appliances of this kind. The 
fundamental difference between a Bunsen burner and a 
non-aerated gas burner is that in the former a propor- 
tion of the air required to burn the gas is added in a suit- 
able romeo sp before the mixture reaches the point of 
ignition, while, in the non-aerated burner, all the air 
required for combustion is supplied entirely at the 
ignition point. This bare statement does not throw 
any light on the reasons why Bunsen found it necessary, 











Chemical and Physical Characteristics 

of Town's gas. 1900. 1040. 
Composition, per cent. :— 

Hydrogen ee oT 50-0 49-0 
Ethylene as 3-5 3-0 
Benzene and toluene 1-0 Trace 
ethane .. ae 36-0 24-5 
Carbon monoxide 5-5 12-5 
Carbon dioxide .. Nil 2-5 
Nitrogen 3-5 8-0 
Oxygen .. ay in os 0-5 0-5 
Illuminating power, candies os 16 5 
Calorific value, B.Th.U. per cub. ft. 620 500 
Specific gravity .. es ss 0-360 0-450 











gas rich in hydrocarbons was not suitable for research 
in spectrum — and other purposes, since it pro- 
duced soot when brought into contact with cold ies. 
He therefore devised a burner which enabled him to 
use this rich gas by mixing it with air before ignition 
and so produced a non-luminous flame. The passage 
of time has brought about important changes in the 
chemical and physical properties of town’s -gas, the 
chief contributing factor to the c being the 
introduction of the Welsbach mantle which emitted 
light when a by a non-luminous flame. It is 
important, for a clear understanding of the changes 
that have more recently taken wy to compare the 
chemical and physical characteristics of the gas pro- 
duced in the year 1900 with those of the gas sujyplied 


in 1940. The comparison is made in Table I. Certain 
striking features are evident. The intrinsic illuminat- 
ing power of town’s gas has been decreased to less 
than one-third. The calorific value has also been 
decreased, but the specific gravity was greater in 1940 
than it was in 1900. It will also be seen that the 
benzene and toluene content of the gas has been 
almost eliminated. The altered composition of the gas 
is more suitable for modern requirements, and this 
has made it possible for the gas industry to modify 
the simple type of non-aerated gas burner originally 
used for lighting and to make it suitable for those 
heating purposes for which the Bunsen burner has 
hitherto been used. 

It is perhaps not apparent at first why the modified 
non-aerated-gas burner is looked upon as a new deve- 
lopment. As many may remember, the head of the 
old non-aerated gas (flat flame) lighting burner was 
domical in shape and had a slotted orifice. Below 
this slotted domical head there was a chamber in 
which there was a rigid diaphragm which had an orifice 
of smaller area than that of the slot. This small orifice 
acted as a restrictor, reducing the pressure of the gas 
in the chamber above the diaphragm to below that of 
the gas in the supply pipe. In consequence, the gas 
issued from the slotted head at such a low velocity 
that only sufficient air was entrained to burn the gas 
incontpletely so that free carbon was liberated and, 
being’ heated to incandescence, emitted light. The 
modern problem was to increase the supply of air at 
the burner head so that sufficient oxygen was entrained 
from the atmosphere to cause the flame to burn without 
the liberation of free carbon, and consequently without 
the emission of light. In the non-aerated burner, the 
restrictor has been discarded and the head modified 
to give the desired high velocity. 

The ment of the individual non-aerated gas 
jets to form an effective heating burner was not simple 
and some ingenuity was needed to determine the correct 
method o doing it. The South Metropolitan Gas 
Company have worked on the problem for a number 
of years with satisfactory results and have produced a 
number of appliances in which non-aerated gas burner 
units are The actual burner, shown in Fig. 1, 
consists merely of a short nipple having a steatite tip 
perforated with a single sal enihond hole. Some of 
these nipples are seen in the upper part of the “ gas 
ring ’’ shown in Fig. 2. The flames issue from them in 
a radial and te ce Bene direction. The cross- 
shaped component above the ring of nipples is simply 
a support for the kettle or other vessel to be heated. 
The gas cooker shown in Fig. 3 embodies four of 
these “‘ rings” on the top of the oven. The compact- 
ness and simplicity of the burners will be at once evident. 
The dark strip seen on the base plate below 
the oven in Fig. 3 is a stainless-steel mirror which 
enables the cook to see, without stooping or opening the 
oven door, what is the exact condition of the gas jets. 
The gas taps and oven-temperature regulator are 
arranged at the top of the back screen. The grill, seen 
on top of the plate rack, can either be used in that 
position or placed on a convenient table, a flexible 
supply pipe being provided. The non-aerated gas 
burner is practically silent in operation and the flames 
can be reduced to very small dimensions without the 
possibility of lighting back. Since it has no compli- 
cated movable parts which are liable to be put out of 
adjustment by unskilled users, it will give continued 
satisfactory service with little attention. Similar prac- 
tical refinements have been applied equally effectively 
to other domestic appliances, such as washers, dryers, 
hot-water supply tanks and heaters. We have had 
an opportunity of examining the prototypes of these 
appliances. None of them is in commercial production 
at present, for obvious reasons, but the models have 
been so fully worked out that there should be no delay 
in putting them into manufacture as soon as condi- 
tions are suitable. 

The South Metropolitan Gas Company have also 
devoted much time and experiment to the application 
of non-aerated gas burners to furnace heating. Heat- 
treatment furnaces were seen in operation in the 
laboratory. Some were fired with burners of the same 
type as those employed in domestic appliances, but 
for large industrial equipment the burner is con- 
siderably modified in detail, though not in principle. 
Some industrial appliances fitted with non-aerated 
burners were examined in operation in various factories 
and proved to be giving excellent service. One appli- 
cation of particular interest was the heating of salt-bath 
heat-treatment furnaces. The pots in which the molten 
salt is contained were made in this case of 50 per cent. 
nickel-steel and were formerly fired by Bunsen air-blast 
burners arranged tangentially. The impact of the 
flame, it was stated, had caused rapid destruction of 
the pots. The furnaces, of which a vertical section is 
shown in Fig. 4, are now with the pots sur- 
rounded by a vertical nickel-steel sleeve. There is an 
annular space between the sleeve and the refractory 
wall of the furnace, and at the bottom of this space a 
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pass vertically upwards in this s and flow over the 
top of the sleeve and down over the surface of 
the pot through the inner annular space to the outlet. 
The flames, in taking this path, heat the sleeve to 
incandescence, the pot itself being heated mainly 
by radiation from the sleeve. i ment has 
not only resulted in a much longer life of the salt- 
bath pots, but it has also rendered operation easier 
as the upper portion of the salt is heated first. It 
would appear that the non-aerated gas burner has 
many useful applications for both domestic and indus- 
trial heating. 





INSTITUTION ELECTIONS. 


InstiTuTIoN oF MrecuantcaL ENGINEERS. 

Graduate to Associate Member——Joseph Ballard, 
Wigan; Solomon Byer, Ipswich; Edgar Gwil 
Cullmg, Derby; Leonard James Dabbs, Liverpool ; 
Reginald Fairfoot, Nottingham ; Percy Edwin Fisher, 
B.A. (Cantab.), Stockton-on-Tees; Anatole Ignace 
Grouskho, B.Sc. (Glas.), Stanmore ; Benjamin Marsden 
Harris, Kettering ; Major Noel Meryon Harris, M.B.E., 
Kendal, Westmorland ; Thomas George Harton, B.Sc. 
(Glas.), Glasgow ; George Ainsworth Hawdon, London, 
8.E.18 ; Frank Hunter, Coventry ; Eric Weaver John- 
son, M.A. (Cantab.), Johannesburg, S. Africa ; Charles 
Reynold Pendry, Northwich ; Captain Alan Simmons, 
M.Se. (Eng.) (Lond.), R.E.M.E.; Thomas Stark, 
Bristol ; Cyril David James Statham, Ph.D., B.Eng. 
(Sheff.), Sheffield ; Captain Geoffrey Brandon Taylor, 
R.E.M.E. ; Captain Michael George Wheat, I.E.M.E. ; 
George Andrew Collett Wilson, B.Sc. (Edin.), Manches- 
ter. 

Student to Associate Member.—Reginald Burghart, 
Bombay. 

InstTITUTE OF MaRINE ENGINEERS. 

Member. Charles Joseph Bernard Bowler, Beeston, 
Notts. ; Leslie Lashmore Brown, Croydon; Leonard 
Clive Cox, Wadborough, near Worcester ; Lt. Commdr. 
(E.) Maurice Frederick Hepton, R.N.R. — John 
Joynson, Live 1; Lieut. (E.) Percy Ludlow, 
M.B.E., RNR. Frank Seth Douglas Mole, Cardiff ; 
Lt. Commdr. (E.) Reginald Harry Everest Plummer, 
R.N.V.R.; Lieut. (E.) George Robertson, R.N.R.; 
Lieut. (E.) James John Robson, R.N.; Ernest Freder- 
ick Souchotte, Meols, Cheshire; John Thompson, 
Newecastle-upon-Tyne ; Peter Cowe Trotter, Sydney, 
Australia ; Thomas Halliday Turner, Bexleyheath. 

Associate Member to Member. Lt.-Commdr. (E.) 
George Taylor Marriner, R.N. 

Associate to Member—Robert William Coleman, 
London, S.E.13; James Campbell Cubitt, Trinidad ; 
Ernest Dale, Whitley Bay ; Leonard Jones, Liverpool. 





WAR WORK OF THE NUFFIELD 
ORGANISATION. 


In the course of a speech made at the London 
Rotary Club on February 21, Sir Miles Thomas, vice- 
chairman of the Nuffield isation, gave some 
facts regarding the contribution the Organisation has 
made to the war effort. He stated that when war broke 
out, his firm was operating 12 factories employing 21,000 
persons, whereas, at the present time, it controlled 
63 factories and dispersal units, and, in addition to 
the 40,000 persons on its own pay-rolls, employed 
many hundreds of thousands of people indirectly. At 
the critical —_ of the war the Organisation was 
responsible for more than a quarter of the military 
tank output of the whole country, and, through normal 
factory economies and increases in efficiency, it had 
been able to reduce the cost of cruiser tanks by 25 per 
cent. Upwards of 3,000 training aircraft had been 
constructed, and 13,000 sets of propelling machinery 
had been supplied for four-engined bombers. In 
addition to undertaking research into the production 
of tanks, mobile artillery and multi-wheel lorries and 
cars in pre-war years, the manufacture of the Bofors 
automatic anti-aircraft had been started at a 
factory in Coventry in 1938. During the it five 
a ie Nefield isation had been neni 
for the production of anti-submarine devices, sub- 
marine engines, torpedoes, industrial engines and other 

“ equipment, in addition to a wide range of tanks, 
armoured carriers and fighting vehicles, lorries and 
guns. Special fuel pumps for aircraft had also been 
developed. Other work carried out included 10 million 
fuses for anti-tank and other shells, 1,350,000 special 
“‘jerrican” petrol containers, three million ammuni- 
tion boxes, upwards of two million tracer and igniter 
bullets for night-fighter aircraft, and the repair, by 
the Civilian Repair Organisation administered by the 
firm, of 60,000 aeroplanes which had crashed. The 
firm, moreover, had developed a special waterproof 
engine for lifeboats and had employed the principle for 
tanks and transport vehicles used for the assault on 

the Normandy beaches on ‘“‘ D ”-day. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at thefprice quoted at the end of each paragraph. 

Wire Nails and Cut Nails—A’ new specification, 
B.S. No. 1202-1944, has been prepared to provide a 
range of standard sizes and dimensions of wire nails 
and cut nails for use in connection with the post-war 
building programme. It contains data regarding a 
comprehensive series of round wire nails and a shorter 
series of oval wire nails, all of which may be made of 
mild steel or copper, as specified by the purchaser. 
The surface finishes specified for the mild-steel wire 
nails are (a) bright, (b) galvanised, and (c) resin or 
cement-coated. The cut steel nails specified comprise 
clasp nails, lath nails, floor brads and sharp-point 
Canada clasp nails. It is specified that the surface 
of cut steel nails shall be left in the as-rolled condition, 
except for those sides which are made bright by the 
cutting process. The approximate number of steel 
nails, per unit weight, is given in an appendix, although 
it is pointed out that in any particular consignment, 
appreciable variations from the figures given may 
occur. [Price 2s, postage included.] 

Water Taps.—A revision of specification B.S. No. 
1010 has been published to supersede the edition of 
1942 which was issued for war-emergency purposes in 
order to conserve materials. e new edition is 
based on the recommendations of the British Water- 
works Association and the B.W.A. Licensees Associa- 
tion, which includes most of the large manufacturers. 
It contains the requirements for bib, pillar, globe, and 
stop taps from the } in. to the 2 in. size, and covers the 
materials to be employed, the workmanship and ity 
of the casting or hot-pressing methods of man’ 
and the subsequent machining, and specifies the thick- 
ness of parts of the taps and the dimensions of the 
various components. ese are given in tables and 
include the waterway, the seating, the screw threads 
of the spindles and head, the tap bodies and the washers 
and washer plates. A special clause requires that all 
taps conforming to the specification shall be legibly 
marked with the manufacturer’s name or mark, the 
nominal size and the specification number (B.S. No. 
1010). It is also specified that all taps must be tested 
under a h ulic pressure of at least 300 Ib. per square 
inch, without leaking or “sweating.” Drawings of 
typical designs of the t of tap, covered by the 
specification, and of their components are given. 
[Price 2s. postage included.] 





BOOKS RECEIVED. 


Copper Development. Association. Publication No. 36. 
Classification of Copper and Copper Alloys. Offices 
of the Association, 9, Bilton-road, Rugby. ([Free.] 

Smithsonian Institution, Washington. Publication No. 
3746. Petroleum Geology. By Wittiam B. HEROoY. 
Washington: Smithsonian Institution. 

Association of American Railroads. Operations and 
Maintenance Department. Counterbalance Tests of 
Locomotives for High Speed Service. Offices of the 
Association, 59, East Van Buren-street, Chicago 5, 
Illinois. 

Rand Water Board, South Africa. Twenty-Ninth Annual 
Report of the Board to the Honourable the Minister of 
Welfare and Demobilisation, for the Financial Year 
Ended 31st March, 1944. Johannesburg: The Chief 
Engineer, Offices of the Board. 

The Reinforced Concrete Association. Technical Paper 
No. 3. The Principles of Concrete Making and Its 
Reinforcement. Compiled and edited by R. V. Cate. 
London: Offices of the Association, 94, Petty France, 
Westminster, S.W.1. [Price 2s. 6d.] 

“ Flight”’ Handbook. A Manual of Aeronautical Theory 
and Practice. Fourth edition. London: Flight Pub- 
lishing Company, Limited, Dorset House, Stamford- 
street, S.E.1. [Price 7s. 6d. net.] 

The Blue Book, 1945. The Electrical and Engineering 
Trades Directory. Edited by Basi. H. Trirp. London: 
Ernest Benn Limited, Bouverie House, Fleet-street, 
E.C.4. [Price 30s. net.] 

United States National Bureau of Standards. Building 
Materials and Structures. Report BMS 102. Painting 
Steel. By WitBuR C. Porter. Washington: Super- 
intendent of Documents. [Price 10 cents.] 

Mitteilungen aus dem Institut fiir Thermodynamik und 
Verbr ot b No. 4. Berechnung von 
zylindrischen Gleitlagern. By DR. ADOLF FRANKEL. 
Ziirich, 2: A.-G. Gebr. Leemann & Co., Stocker- 
strasse 64. [Price 9.60 Swiss francs.] 

Atlantic Bridge. The Official Account of R.A.F. Trans- 
port Command’s Ocean Ferry. Prepared for the Air 








Ministry by the Ministry of Information. London: 
H.M. Stationery Office. [Price 9d. net.] 


PERSONAL. 


Sm FREDERICK J. West, K.B.E., M.Inst.0.8,, 
M.I.Mech.E., chairman of the Manchester Ship Cana} 
Company, has been re-elected President of the Dock 
and Harbour Authorities’ Association. 

Sir ALEXANDER DUNBAR and Mr. F. LeEacn have 
resigned from the board of Taylor Bros. and Company, 
Limited. Mr. A. G. E. Briggs and Mr. C. H. Duyy 
have been appointed directors of the company : the 
latter will retain his position as secretary. 

Sir Epwarp LE Maromant, K.C.B., ©.B:E., has 
relinquished his directorship of the Bolsover ( olliery 
Company, Limited. 

Mr. WituiaM H. HieGinsorHamM has been clected 
chairman of the board of Edgar Allen and Company, 
Limited, Sheffield, in succession to the late Mr. ©. K, 
Everitr. Mr. Higginbotham joined the company in 
1930 as secretary, a position he now relinquishes, and 
became a director in 1933. 


The Ministry of Fuel and Power announces that 
PROFESSOR Dovetas Hay, M.C., B.Sc. (Eng.), 
M.Inst.C.E., has been appointed to be a member of the 
Board of Mining Examinations in place of the late Mr. 
ROBERT CLIVE. 

Mr. M. G. J. McoHarrie, M.Inst.C.E., has been ap- 
pointed chairman of the first Divisional Board of the Air 
Transport Division of the Institution of Civil Engineers. 
The other members of the Board are Dr. W. H. Gian- 
VILLE, C.B.E., M.Inst.C.E., Sm Ernest Houioway, 
K.C.B., O.B.E., M.Inst.C.E., and Mr. A. SHAW MACLAREN 
M.A., A.M.Inst.C.E. 

Dr. OscaR FABER, M.Inst.C.E., M.1.Struct.E., F.C.G.L, 
has been re-elected President of the Institution of Heating 
and Ventilating Engineers for the ensuing year. 

PROFESSOR F.. Y. HENDERSON, D.Sc., D.1.C., at present 
Reader in Timber Technology in the University of London 
and Assistant Professor in Timber Technology, Imperial 
College of Science and Technology, has been appointed 
Director of Forest Products Research, Department of 
Scientific and Industrial Research. He is to succeed Mr. 
W. A. ROBERTSON, who is retiring after having been 
Director since 1933, and will take up his new duties on 
April 1. 

Mr. H. W. Bosworts, A.M.I.E.E., managing director 
of Lancashire Dynamo and Crypto, Limited, has been 
appointed chairman of the company. 

Mr. 8S. J. Smrru, chief draughtsman, Chief Mechanical 
Engineer’s Department, Great Western Railway, has 
retired after 45 years’ service. His successor is MR. F.C. 
MATTINGLY, hitherto assistant chief draughtsman. 

Mr. R. J. Hatt has been elected chairman of the 
Liverpool Overhead Railway in succession to the late 
Mr. E. G. BROWNBILL, J.P. 

Mr. V. J. RapBoNE has been elected a director of 
Associated Electrical Industries, Limited. 

Mr. A. D. Woop has been appointed Deputy Assistant 
Controller in charge of the Technical Plywood Section, 
Timber Control Department, Ministry of Supply, in 
succession to Mr. A. H. Scroees, who has relinquished 
the post. 

Mr. G. B. HaRRISON and Mr. JAMES MITCHELL, who 
have served on the staff of Ilford, Limited, for many 
years, have been elected to the board of the company. 

Mr. JoHN ALLAN has been appointed secretary of 
Priestman Brothers, Limited, Hull. He was previously 
with James Howden and Company, Limited, Glasgow. 

COMMANDER A. F. ARMITAGE, R.N., director and 
general manager of the Hoffmann Manufacturing Com- 
pany, Limited, has been appointed managing director. 
Mr. C. PRYKE, who joined the company in July, 1901, 
and has been a director and comptroller, is retiring from 
his executive position at his own request, but is retaining 
his seat on the board and has been made vice-chairman. 
Mr. W. L. HupparpD has returned to the company and 
has been appointed commercial manager. 

THE CHIEF LICENSING OFFICE, CIVIL BUILDING CON- 
TROL, Ministry of Works, has moved from Lambeth 
Bridge House to the First Floor, 51-54, Graeechurch- 
street, London, E.C.3. (Telephone: MANsion House 
9855). The Chief Licensing Officer is Mk. W. V. WastTIr 
and the Senior Technical Officer, Mr. A. E. 8. PAYNE. 





THE INSTITUTE OF ExPportT.—aA course of lunch-time 
lectures has been arranged by the Institute of Export. 
The course consists of two series of lectures, one on 
“‘ Sea Carriage of Goods,” by Mr. E. F. Stevens, A.I.C.S., 
A.C.O.S., M.I.Ex., given every Tuesday until May 15, 
and the other on “‘ Trade and Payments,” by Mr. W. W. 
Syrett, M.I.Ex., given on Thursdays until May 17. In both 
cases the lectures will be delivered at the Merchants’ Hall, 
24, St. Mary Axe, London, E.C.3, the meetings lasting 
from 1.20 until 2 p.m. At the end of each lecture time 
will be allotted for questions. Admission to the lectures 
is by ticket covering the entire courses, and application 
for these should be made to the secretary of the Institute, 





Royal Empire Society Building, Northumberland Avenue, 
London, W.C.2. 





Sco 


The § 
and t 
other 
great 
stock 
so ba 
they 
out t 
only 
on t 
has | 
cove 
expe 
com 
has 
requ 
This 
Scot 
out] 
Ss 
posi 
still 
is b 
hav 
exp 
imy 
wel 
con 
cha 
ste 
int 


MARCH 2, 1945. 


ENGINEERING. 


169 








NOTES FROM’ THE NORTH. 
GLascow, Wednesday. 

Scottish Coal.—Supplies of coal are extremely short. 
The gasworks are still ranked as first priority users, 
and the collieries are having to cut down deliveries in 
other directions in order to supply them. E 80, a& 
great many of the gasworks have only a day or two’s 
stock on hand. Electric power stations are not quite 
so badly hit by the prevailing shortage of all fuels, since 
they are equipped for, and can utilise, inferior fuels to eke 
out their small supplies of washed nuts. House coal is 
only third in the priority list and merchants are kept 
on the slenderest margins, but the d d fort tely 
has moderated and day-to-day requirements have been 
covered reasonably well. The opencast coal output is 
expected to recover lost ground still further as new sites 
come more fully into use. In this connection Scotland 
has been classed first in the priority rota for new plant 
required to keep pace with developing production centres. 
This decision reflects the straitened circumstances of 
Scottish coal users, following a long period of declining 
output from the deep mines. 

Scottish Steel.—There is virtually no change in the 
position of steelmakers this week. Orders for plates are 
still scarce, and only about 60 per cent. of plant capacity 
is being used. Tubemakers are getting busier than they 
have been for some time, and it is understood that 
exports to Allied countries have begun to increase. The 
improved scale of work at the heavy bar mills is being 
well maintained, thanks to a freer flow of Government 
contracts for shell steel and other munitions. The 
change in connection with the Government’s emergency 
steel housing plans has not greatly affected Scottish 
interests. Atleastone prominent Scottish firm interested 
in quasi-permanent steel houses is rapidly revising its 
plans, and actually welcomes the change in policy, as 
its original steel house was modelled on substantial lines, 
which had already given it a permanent character. One 
of the main problems of the Scottish steel and ancillary 
trades is an acute shortage of coal. 








NOTES FROM THE SOUTH-WEST. 


CaRDIFF, Wednesday. 

The Welsh Coal Trade.—With the object of securing 
the better distribution of pitwood to the individual 
collieries, an interesting scheme drawn up by the South 
Wales Pitwood Supplies Committee and the Great 
Western Railway, with the approval of the Ministry of 
Supply, has been put into operation. The average 
weekly consumption of pitwood in the coalfield is about 
10,000 tons and about 25 per cent. of this will come 
within the scope of the new plan which is intended pri- 
marily to assist collieries that normally do not carry 
heavy stocks of timber. The principal feature of the 
plan is the selection of three marshalling yards con- 
veniently situated to serve each of the three main areas 
of the coalfield, to each of which a prescribed number of 
loaded wagons containing pitwood of different sizes will 
be allocated and which will have priority of dispatch 
by the Ministry. Conditions have remained difficult 
for arranging new business on the Welsh steam-coal 
market throughout the past week. There has been an 
active demand for all but the very lowest grades, but 
with current outputs earmarked for essential deliveries 
to the high-priority users, little new business for early 
delivery could be entertained. There was only a limited 
inquiry from neutral buyers in the export market. 
Customers in both Portugal and Spain continued their 
policy of buying in the United States because of dis- 
satisfaction with the price and quality of coals supplied 
by local shippers. Practically the only shipments made 
were consequently to vital users who obtained supplies 
through Government direction. Order books were well 
filed ahead for all the large sorts, for which there was 
a steady demand. The sized and bituminous smalls 
were practically unobtainable and strong, while the best 
dry steams were not easy to secure. Some of the in- 
ferior kinds, however, were available. The home 
demand for cokes and patent fuel was brisk. 

Swansea Sheet-Steel Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the demand for tin-plates and their 
substitutes continued steady as home consumers were 
placing orders for delivery during the second quarter 
of the present year. The export market, on the other 
hand, remained dull and the volume of business trans- 
acted, meagre. There was no slackening in the call for 
steel sheets and as makers were fully booked, new busi- 
hess was not easily placed. In the scrap iron and steel 
market, the better and heavier qualities of material were 
much sought after but the lighter and inferior grades 
remained quiet. The prices of tin-plates, uncoated plates, 
galvanised corrugated steel sheets and other iron and 
steel products and non-ferrous metals were unaltered. 





SAMPLE Fairs IN SPAIN.—The Valencia Sample Fair 
will be held from May 10 to 25 and the Barcelona Sample 
Fair from June 10 to 25. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel—Some departments of the heavy 
industries are busier, while others are quieter, whieh 
necessitates movement of labour from one department 
to another and from one works to another, as specific 
orders are completed and others of a different type are 
received. No employable labour is without work, and 
many more skilled workers are needed, especially in the 
lighter branches, if progress is to be made with the 
numerous orders on the books. Heavy demands con- 
tinue to be made upon shipbuilding-material depart- 
ments, which are being called upon to supply materials 
for the repair and re-conditioning of vessels. There is 
also an active call for railway materials for the con- 
struction and repair of locomotives and wagons, of which 
there is a pronounced scarcity. Progress is being made 
with schemes for reorganising the steel and engineering 
industries to fit them for the change-over from war to 
peace production after the war; in the steel industry, 
particularly, these sch have an advanced 
stage. Plans also include the exp e of consid 
able sums for the re-equipment of works. 


South Yorkshire Coal Trade.—The coal position con- 
tinues to be affected by loss of working-time in recent 
weeks due to an acute shortage of wagons at the screens ; 
sometimes whole shifts have had to be cancelled. Milder 
weather has reduced the heavy call for domestic fuel, 
but there is no slackening in the demand for industrial 
coal and coke. Best South Yorkshire hards, and washed 
and graded steams are heavily sold into March, and there 
are considerable arrears of delivery to be overtaken. 
Coking coal is eagerly sought for in an effort to increase 
the make of coke and to keep pace with the demand. 
Blast-furnace coke is sufficient for current requirements, 
and works coke is fairly adequate in quantity. The 
scarcity of patent-oven coke nuts and gas coke makes 
any new business for early delivery out of the question. 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Iron and steel. producers are 
dealing satisfactorily with the demand for material to 
meet requirements of national importance and are well 
prepared to handle orders for ordinary commercial 
undertakings when conditions justify the relaxation of 
control of distribution regulations. Available parcels of 
pig iron are only sufficient for current needs and the 
demand for the better qualities of iron and steel scrap 
practically absorb the supplies. The outstanding fea- 
tures in the other branches of industry are the continued 
heavy demand for semi-finished steel and the extensive 
sales of the lighter sizes of finished steel, particularly 
sheets. 

Foundry and Basic Iron.—A slight further increase in 
the consumption of ordinary foundry pig-iron is reported 
and the moderate supplies are steadily taken up. The 
make is still irregular and light, but Midland brands are 
reaching foundries in this area in satisfactory quantities. 
The output of basic iron fully covers the requirements 
of the makers’ own consuming departments, but provides 
no tonnage for other users. 

Hematite, Low-Phosphorus and Refined Iron.—Little 
new can be ascertained concerning the hematite branch 
of trade. Consumers are still hampered by the shortage 
of supplies and complain of occasional deliveries of 
qualities other than those they have been accustomed to 
use. The careful allocation of distributable tonnage, 
however, enables supplies to be maintained to cover 
urgent requirements. Outputs of medium- and low- 
phosphorus grades of iron and of refined qualities are 
absorbed by the requirements of local consumers. 


Manufactured Iron and Steel—The various descrip- 
tions of semi-finished iron are readily obtainable for the 
moderate requirements of users, but sellers of steel 
semies have difficulty in meeting the demand. Finished- 
iron manufacturers are now turning out rather more 
tonnage in those departments which have been slack. 
Re-rollers are persistently calling for maximum deliveries 
of prime billets, blooms and bars, and, in order to keep 
the mills operating at nearly full capacity, so that they 
can meet their contract obligations, are obliged to accept 
parcels of inferior material. Special and alloy steel are 
in increasing demand and there is a brisk call for rails, 
chairs and other railway material. Extensive bookings 
ensure the full employment of plants producing light 
sheets for the next few: months. Manufacturers of light 
sections are also well sold and there is no decline in the 
demand for'colliery equipment. Plate producers, how- 
ever, would welcome new orders, particularly for heavy 
sizes; heavy joists and channels also continue slow of 
sale. 

Scrap.—Substantial parcels of good cast-iron and 
heavily-steel scrap are passing into consumption, but 
the lighter categories of scrap attract little attention. 








NOTICES OF MEETINGS. 
Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section: Saturday, March 3, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. “Cinematograph Films: 
Theory and Practice,” by Mr. H. Ollier. Midland Section: 
Wednesday, March 7, 6.30 p.m., James Watt Memorial 
Institute, Birmingham. ‘“ The Engineer and the Rest of 
the World,” by Mr. K. 8. Jewson. Institution: Friday, 
March 9, 6.30 p.m., 39, Victoria-street, 8.W.1. Films on 
American Life. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Lincoln Section: 
Saturday, March 3, 2.45 p.m., Technical College, Lincoln. 
“‘ Cupola Control and Operation,” by Mr. L. W. Bolton. 
Bristol Branch: Saturday, March 3, 3 p.m., Imperial 
Hotel, Exeter. “ Plaster and Plastic Patternmaking,” 
by Mr. H. Plucknett. Lancashire Branch: Saturday. 
March 3, 3 p.m., Engineers’ Club, Manchester. ‘‘Alumi- 
nium-Bronze Alloys,” by Mr. N. ©. Ashton. Burnley 
Section: Tuesday, March 6, 7.30 p.m., Municipal College. 
Burnley. Annual Meeting. “ Jobbing Work,” by Mr. A. 
Sutcliffe. 

SocreTY OF ENGINEERS.—Monday, March 5, 5 p.m.. 
Geological Society, Burlington House, Piccadilly, W.1- 
“The Need for Administrative Engineering,” by Mr. D. 
Tiranti. 

INSTITUTION OF ELECTRICAL BNGINEERS.— Mersey 
Centre: Monday, March 5, 5.30 p.m., Royal Institution, 
Colquitt-street, Liverpool. ‘ Polythene as a Dielectric,” 
by Prof. Willis Jackson and Mr. J. S. Forsyth. South 
Midland Centre : Monday, March 5, 6 p.m., James Watt 
Memorial Institute, Birmingham. “Industrial Elec- 
trical Maintenance,” by Mr. J. C. B. Nicol. Dundee Sub- 
Centre: Royal Hotel, Dundee, Monday, March 5, 7 p.m., 
“ Electrical Research,” by Mr. W. H. Warren. Thursday, 
March 8, 7.30 p.m., “‘ Farm Mechanisation,” by Mr. 
C. A. C. Brown. (Preceded by Annual Dinner at 6 p.m.) 
London Students’ Section: Monday, March 5, 7 p.m., 
Victoria-embankment, W.0.2. ‘‘ Mercury Arc and Mer- 
cury Vapour Rectifiers,” by Mr. T. M. Ellison. North- 
Western Installations Group : Tuesday, March 6,6 p.m., 
Engineers’ Club, Manchester. “‘ Industrial Fire Risks,” 
by Messrs. W. F. Cooper and F. H. Mann. Radio Section : 
Wednesday, March 7, 5.30 p.m., Victoria-efhmbankment, 
W.C.2. “‘ Frequency Modulation,” by Dr. K. R. Sturley. 
Installations Section: Thursday, March 8, 5.30 p.m., 
Vietoria-embankment, W.C.2. “ Modern Electric Lift 
Practice,” by Mr. L. S. Atkinson. 

INSTITUTION OF MECHANICAL ENGINEERS.—North- 
Eastern Branch : Monday, March 5, 6 p.m., Neville Hall, 
Newcastle-upon-Tyne. “Liquid Air,” by Mr. R. C. 
Godfrey. Institution: Friday, March 9, 10.30 a.m., 
and 2.30 p.m., Storey’s-gate, St. James’s Park, S.W.1 
Conference on “‘ Surface Finish.” Exhibition of apparatus 
and records. North-Western Graduates’ Section : 
day, March 10, 2.30 p.m., Engineers’ Club, co ol 
“ Electro-Plating and Metal-Spraying,” by Mr. A. J. R. 
Veale. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Derby 
Centre : Monday, March 5, 7 p.m., School of Arts, Green- 
lane, Derby. ‘“‘ Motor-Cycle Engines and Combustion,” 
by Mr. Joe Craig. Institution: Tuesday, March 6, 5.30 
p.m., Institution of Mechanical Engineers, Storey’s-gate, 
S.W.1. “Improvements in Lighting of Automobiles,” 
by Mr. W. H. Lund. North-Eastern Centre: Wednesday, 
March 7, 6 p.m., University, Leeds. Annual Meeting. 
** Aspin Rotary Valve Engine,” by Mr. F. M. Aspin. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 6, 
5.30 p.m., Great George-street, S.W.1. ‘“‘ Layout of 
Locomotive Depot Facilities,” by Mr. J. T. Thompson. 
Birmingham Association: Thursday, March 8, 6 p.m., 
James Watt Memorial Institute, Birmingham. ‘“‘ Arc 
Welding in Steel Structures,” by Mr. R. G. Braithwaite. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
March 6, 6.30 p.m., 198, West-street, Sheffield. ‘‘ Centri- 
fugal Casting and Structure and Properties of Steel,” by 
Dr. L. Northcott and Mr. D. McLean. 

Roya Society oF ARTS.—Wednesday, March 7, 1.45 
p.m., John Adam-street, W.C.2. “ Colour in Industrial 
Design,” by Mr. R. F. Wilson. 

DIesEL ENGINE USERS’ ASSOCIATION.—Thursday, 
March 8, 2.30 p.m., Caxton Hall, Victoria-street, S.W.1. 
“* Repair of Heavy-Oil Engines,” by Mr. L. J. Sidler. 

RoyaL InstiTutTION.—Thursday, March 8, 5.15 p.m., 
21, Albemarle-street, W.1. ‘“‘ Some Physical Problems 
of the Solid State,” by Sir Lawrence Bragg. 

Royal AERONAUTICAL SocreTy.—Thursday, March 8, 
6.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. “ Electrics for Aircraft,” by Mr. C. G. A. 
Woodford. 

NortTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, March 9, 6 p.m., Mining Insti- 
tute, Newcastle-upon-Tyne. ‘“‘ Machinery and Equip- 
ment of Tankers,” by Mr. J. N. Hendry. 
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INSTITUTE of TRANSPORT.—The inaugural meeting of 
the Tees-side and District Centre of the Institute of 
Transport was held at Middlesbrough on February 16. 
The new centre forms a sub-section of the Northern 
Section of the Institute. The officers are as follows :— 
Chairman, Mr. A. Howell; vice-chairman, Mr. F. 
Lythgoe ; honorary secretary, Mr. C. Nichol; members, 
of the committee, Messrs. B. Harrison, A. C. W. Impey, 
J. Peacock, P. F. Pike, J. M. Roberts, H. N. Tuff, and 
W. W. Walton. 





FUEL ECONOMY IN THE CHEMICAL INDUSTRY.—The 
next discussions in the series organised during the 
present winter session by the Association of British 
Chemical Manufacturers, are to take place in the Rey- 
nolds Hall, College of Technology, Manchester, at 3 p.m., 
on Wednesday, March 7, and at 2.30 p.m., on Wednesday, 
March 21, in the lecture hall of the Royal Society of 
Tropical Medicine and Hygiene, Manson House, 26, 
Portland-place, London, W.1. The subject under dis- 
cussion at both meetings will be ‘‘ Thermal Compressors, 
Jet or Mechanical Type, for Upgrading Exhaust Steam 
within Economic Limits,” and it will be introduced by 
Mr. G. Arrowsmith, of Messrs. Hick, Hargreaves and 
Company, Limited. Non-members of the Association 
are invited to attend the meetings, but not later than 
the day before the meeting concerned, should signify 
their intention of doing so to Mr. H. W. Vallender, 
Association of British Chemical Manufacturers, 166, 
Piccadilly, London, W.1t; in the case of the London 
meeting, and to Mr. W. Murray, The Liverpool Borax 
Company, Limited, Maxwell House, 6, St. Paul’s-square, 
Liverpool, 3, in that of the Manchester meeting. 
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| ELEcTRICAL HEATING OF RIVETS.—In the Wolverton 
| shops of the London Midland and Scottish Railway it 
has been the practice for some time to heat rivets elec- 
trically ; they are placed between heating dogs and a 
heavy current is passed through them. The heating 
current is supplied by a mains-energised step-down trans- 
former in which the number of active turns in the primary 
winding can be varied by means of a selector plug. A 
separate secondary winding is provided for each pair of 
heating dogs, and the ratio of transformation is adjusted 
to suit the size of the rivets being heated. This method 
of control is satisfactory so long as all the rivets are of 
the same size, but it is not possible simultaneously to 
heat rivets of widely different sizes. An improvement 
in machines having more than one pair of heating dogs 
has now been made in the Wolverton shops by dispensing 
with the selector-plug control and inserting a variable 
choke in each of the secondary circuits. This has sim- 
plified the primary winding, and it enables the secondary 
currents to be adjusted independently of one another to 
suit. rivets of different sizes. The chokes are of the 
iron-cored type, in which variation of the impedance is 
produced by regulating the length of air-gaps in the 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 
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Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
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If use is made of a box number the extra charge is 
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THE SEVERN BARRAGE. 


THE possibility of harnessing the tides of the 
Severn estuary is no recent dream, but it is only 
within the past quarter of a century that the 
practicability of some such development has become 
a matter of public interest, and still more recently 
that the trend of opinion has turned from the 
dubiously critical to the favourable, or, at least, 
encouraging. Two factors are mainly responsible 
for the existence and periodical revival of this 
public interest ; firstly, the development of electric 
power generation, which affords the only means of 
transmitting the tidal energy to a distance, and the 
continued rise in the price of coal, which is the 
principal variable affecting the economics of such 
a scheme. There are, of course, many contributory 
influences ; notably the construction of the Grid— 
“the national *bus-bar,” as it has been described 
by Professor R. O. Kapp—which presents. the pro- 
blem of current utilisation in an entirely different 
light, and the new outlook on the dispersal and 
zoning of industry, largely the result of social and 
strategic considerations arising out of the present 
war. These changed circumstances are more than 
sufficient to justify the decision of the Minister of 
Fuel and Power, in November, 1943, to appoint a 
panel of engineers to examine the question of the 
Severn barrage afresh, and to explain the modifica- 
tions to the conclusions of the Severn Barrage 
Committee of 1933, which are contained in their 
report, published* during the past week. 

The parent scheme, however, was not that of the 
1933 Committee, but an earlier project, which 
emanated from the Ministry of Transport in Decem- 
ber, 1920, and was somewhat severely criticised— 
as it deserved to be—in an article on page 741 of 
our 110th volume. The details of that ill-considered 
and abortive proposal need not be recalled at 
length ; it is sufficient to say that the output was 
expected to amount to a million horse-power, half 
of which it was suggested might be transmitted to 
London, and that excess power generated “during 
the periods of maximum output would be used to 
pump water to a storage reservoir some ten miles 
away. The second proposal, that of the 1933 Com- 
mittee, was based on a much sounder foundation 
than the 1920 plan and was the result of a prolonged 
investigation in the course of which Professor A, H. 





* Report on the Severn Barrage Scheme. London: 
H.M. Stationery Office. [Price 2s. 6d. net.) 





Gibson, of Manchester University, made a series of 
experiments with a scale model of the Severn 
estuary which rank among the classics of their kind. 
The committee, under the chairmanship of Lieut.- 
Colonel J. T. C. Moore-Brabazon (now. Lord Bra- 
bazon of Tara), had been appointed in October, 
1925, but it was not until July, 1929, that they 
were able to present, in their second interim report, 
the conclusions which formed the basis of their 
final report, issued in 1933. They expressed them- 
selves as satisfied that a barrage across the estuary 
over the reef known as the English Stones (situated 
on the line of the Severn Tunnel) was practicable. 

The engineering problems involved were examined 
by the consulting engineers, Messrs. Coode, Wilson, 
Mitchell and Vaughan-Lee, who estimated that 
the total potential output would amount to some 
2,252 million units per annum, of which 98 per cent. 
would be available for delivery to the Grid. The 
scheme provided for cross-river road and rail traffic 
in addition to the tidal-power plant, and the con- 
struction, spread over a period of 15 years, was 
estimated to cost rather more than 38,000,000/., 
including compound interest at 4 per cent. There 
was to be an embankment dam about 4,000 ft. in 
length, a sluice dam about 6,825 ft. long, and a 
turbine dam, containing 72 turbines, of an overall 
length of about 4,550 ft. A pumped-storage reser- 
voir at Trelleck Grange was included in the plan, 
the energy required for pumping being deducted from 
the total given above, and reducing the net output 
to 1,610 million units per annum. The committee 
were careful to state, however, that their conclu- 
sions were based on technical considerations alone, 
and took no account of the various “ social, economic 
and industrial reactions” which the scheme might 
involve, and which were regarded as being outside 
the terms of reference. We discussed this scheme 
at some length on page 307 of our 135th volume 
(1933) and subsequently, and—naturally, in view 
of the technical status of the committee—were much 
more favourably disposed towards it than we had 
been towards the earlier proposals 

Although the scheme of the 1933 Committee was 
so much ‘more attractive. than its predecessor 
of 1920, no action was taken upon it until Novem- 
ber, 1943, when the Minister of Fuel and Power 
announced that he had appointed a panel of three 
engineers—at that time unnamed—‘ to review the 
conclusions of the Severn Barrage Committee in the 
light of later engineering experience and. practice 
and of other developments, and to suggest what 
modifications, if any, should be made in the pro- 
posed scheme, in the programme for its execution 
and in the estimates of its costs.” The publication of 
their report reveals that the three members of the 
panel are Mr. A. G. Vaughan-Lee, Sir William 
Halcrow, and Mr. 8. B. Donkin. The report is 
accompanied by a series of appendices by Mr. 
Donkin, discussing methods of utilising the energy 
from the barrage, the gross and net energy to be 
expected from it, substations and transmission 
systems, and the various economic considerations. 

The panel state that they find themselves in 
agreement with a large proportion of the conclusions 
reached by the 1933 Committee, but they consider 
that it would be best to treat the Barrage as a power 
scheme only in the first instance. They endorse 
the views that the English Stones site is the most 
suitable, particularly from the point of view of 
construction, and that single-tide working (that is, 
the development of power on the falling tide only) 
would be definitely the most advantageous method. 
They accept as substantially correct the 1933 
estimate of the available power, and Professor 
Gibson’s conclusions regarding the possible effect 
of the Barrage on navigation, namely, that it 
would not be prejudicial. Since the 1933 report was 
presented, however, there have been three major 
variations in the conditions affecting the project, 
and these have resulted in some considerable 
differences between the 1933 proposals and those 
now put forward. 

The first of the three factors is the development 
that has taken place in the past decade in the design 
of hydro-electric plant, enabling fewer but larger 
turbo-alternator units to produce the same output 
as that projected in the earlier scheme, and leading 
to considerable modifications in the general plan. 
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The second significant change is the great increase 
in the price of coal delivered to power stations, and 
the present need to conserve the maximum amount 
of coal; and the third is the great expansion in 
the supply and control of electricity, and the 
development of the Grid. There is also, of course, 
the increase in the costs of construction since the 
earlier scheme was prepared, which is probably 
responsible in great measure for the change of 
mind on the subject of pumped storage, a feature 
of the 1933 proposals which the panel now find 
to be definitely disadvantageous. 

The layout now proposed consists of a sluice 
dam, with 128 sluices, across the English Stones at 
a point somewhat upstream of the 1933 position ; 
this slight change of site would reduce the amount 
of excavation necessary and would enable 31 of 
the sluices to be placed at a lower level, where 
there is a natural channel which could be improved 
by being deepened. The use of larger turbine units, 
with an output of 25,000 kW each, would permit the 
number of units to be reduced to 32, in two turbine 
dams, each containing 16. By this arrangement, 
the total length of the turbine dams would be 
lessened ; there would be a more_ concentrated 
flow of water over the English Stones; and the 
division of the turbines into two sections would 
create a stream along the Monmouth shore which 
would minimise the deposit of silt. One turbine 
dam would lie along the eastern side of “‘ The 
Shoots ”—the deep channel on the Monmouth side 
of the estuary—and the other would run from the 
Monmouth shore to the western edge of “ The 
Shoots.” The deep-water channel would be closed 
by an embankment dam connecting the two turbine 
dams. The turbine passages of the western turbine 
dam would be fitted with sluice gates so that they 
could be used as supplementary sluices on the 
rising tide. There would be two locks for the 
passage of seagoing vessels, each lock being 750 ft. 
long and 70 ft. wide, with a depth of water on the 
sill of 28 ft. at neap tides and 34 ft. at spring tides. 

It is considered that the estimated time of con- 
struction could be reduced to eight years instead of 
the 15 years anticipated in the 1933 report ; but it 
should be noted that the scheme now submitted 
omits the provision of road and rail crossings other 
than those necessary for maintenance purposes. 
The panel are of the opinion that the road and rail 
crossings would be better treated as independent 
schemes ; partly because any attempt to impose 
such facilities on the Barrage scheme would involve 
limitations on all three services, while offering little 
prospect of economy, and partly because an inde- 
pendent road or rail bridge, if required, could be 
built in half the time needed to complete the 
Barrage. If a public road or railway were com- 
bined with the Barrage, obviously it would have to 
await the completion of the main structure before 
it could be brought into use. 

Naturally, the cost of construction is considerably 
higher than the estimate of 12 years ago, but not 
so much more as might have been expected from a 
comparison of the purchasing power of the pound at 
the two dates; including transmission lines, it 
amounts to slightly over 47,000,000/. The cal- 
culation assumes interest at 3 per cent. and 
amortisation spread over 80 years for the civil 
engineering works. The estimated average saving 
in coal for the first 15 years of operation is 
985,000 tons per annum. The cost of energy 
delivered to the two shore substations would be 
0-209d. per kilowatt-hour and, to justify the con- 
struction of the Barrage on economic grounds, the 
average cost of coal delivered to the bunkers of coal- 
fired power stations, during the first 15 years, would 
need to be not less than 49s. ld. a ton. The esti- 
mated average price at power stations in Southern 
England in August, 1944, was 42s. 2d. a ton, so that 
the higher price indicated is not so remote a con- 
tingency as it would have seemed in 1933. The 
panel conclude that “‘ the Barrage scheme is practic- 
able from the engineering point of view and it can 
be economically justified under the conditions 
stated,” but, they point out, “ before arriving at a 
decision to proceed with the construction of a 
scheme of this magnitude, many considerations 
other than technical arise, which are outside our 
terms of reference.” 





RUBBER CULTIVATION IN 
TROPICAL AMERICA. 


THE situation created by the loss to the Allied 
Nations of the greater part of the world supplies 
of natural rubber, as a result of the Japanese con- 
quests in Malaya and the East Indies, has been 
met with remarkable success. One procedure has 
been the intensive exploitation of secondary sources 
of cultivated rubber, Ceylon being an important 
example of one of these; another has been the 
energetic development of the collection of wild 
rubber, particularly in Brazil. The most important 
measure taken, however, has been the construction 
of a large number of synthetic-rubber plants by the 
United States Government. The magnitude of the 
effort which has been made is illustrated by the 
fact that a single example of these plants, that at 
Institute in West Virginia,* has an output of 
90,000 long tons per annum. These various activi- 
ties, which were in every way justified by the 
situation that had to be faced, are likely to have 
long-term effects the magnitude of which it is not 
yet possible to estimate. 

The virtual monopoly of rubber supplies held by 
Malaya and the East Indies had not gone without 
challenge in the years before the war. Both the 
Ford Company and the Goodyear Company had 
undertaken a certain amount of rubber cultivation 
in Central and South America, the Ford Company 
in Brazil and the Goodyear Company in Costa 
Rica. These activities probably owed their origin 
to dissatisfaction with the situation in which the 
important tyre industry of the United States was 
dependent on a single source of supply for its 
main raw material, and to a feeling, at the time 
rubber growing was deliberately restricted, that that 
industry was being exploited by foreign interests. 
As the northern part of South America was the 
original source of rubber, it is quite possible that 
these activities might have represented the begin- 
nings of an effective competition with the growers 
of the Far East. Probably owing to a new point 
of view engendered by the war, the possibility of 
such competition has now been greatly increased, 
as the United States Government has entered into 
arrangements with the South American republics 
for the inauguration of a definite policy of rubber 
cultivation in tropical America. 

Under the auspices of the Pan-American Union, 
and with funds provided by the Office of Inter- 
American Affairs, the United States, in conjunction 
with fifteen Latin-American countries, has estab- 
lished an Inter-American Institute of Agricultural 
Sciences to investigate and foster a rubber-growing 
industry. The headquarters of the Institute are ‘at 
Turrialba, near San José, in Costa Rica, and there 
are already five experimental stations and 100 
co-operative nurseries established in different areas, 
enabling research to be carried on under varying 
climatic and other conditions. There is an impor- 
tant co-operative field laboratory at Belem, in Brazil, 
which is operated by the Brazilian Department of 
Agriculture and is particularly concerned with the 
development of the rubber industry in the Amazon 
basin. Other stations are situated in Haiti and 
at Tela in Honduras, the latter being located at the 
Lancetilla Farm of the United Fruit Company. In 
Mexico, the Ministry of Agriculture has inaugurated 
a co-operative project at El Palmar. 

This brief and incomplete list is sufficient to 
indicate the extent of the effort which is being 
made to foster the establishment of a new and large 
scale area of rubber cultivation, which may ulti- 
mately prove a powerful competitor with the Far 
East. An interesting aspect of the work being 
done is concerned with attempts to extend the 
range of plants from which rubber may be ex- 
tracted on a commercial scale. The greater part 
of the natural rubber supplies of the world are 
obtained from Hevea. This is a native of Brazil, 
but was introduced into Ceylon and the Far East 
in 1876. It belongs to the Spurge family of which 
there are twelve British species. The milky latex 
from which the rubber is obtained, however, is by 
no means peculiar to Hevea. It is found in a wide 
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range of plants and in recent. years promising work 
has been done in Russia on the production of rubber 
from a species of dandelion. A period of from 
5 years to 8 years has to elapse before a new Hevegq 
tree is sufficiently developed to be tapped for latex, 
and in the American work attention is being given 
to the possibility of commercial rubber production 
from more quickly growing plants, Cryptostegia js 
one of those on which work is being done. This is a 
climbing shrub which has been known as a source of 
rubber probably for at least a century. Castilloa, 
which belongs to the same family as the mulberry, 
is another plant being investigated. This is already 
a source of rubber on a relatively small scale. It is 
expected that one or other type of plant may prove 
particularly suitable for the climatic and other 
conditions which exist in different parts of the large 
areas with which the work is concerned. 

This question of extending the range of vegetation 
from which rubber is obtained has an aspect of 
importance which has nothing to do with its botanical 
interest. Dr. Earl N. Bressman, Director of the 
Turrialba Institute, and to whom we are indebted 
for our information relating to the present work 
being carried on in Central America, points out that 
although one of the claims made for synthetic 
rubber is that its composition can be varied to suit 
different purposes, there is no reason why the same 
thing should not be done with natural rubber. In 
the last three or four years, before Java and Sumatra 
were occupied by the Japanese, Dutch growers 
had made considerable strides in developing grades 
of rubber for specific purposes. This work was 
apparently based on selected strains of Hevea, but 
it seems a reasonable speculation that still greater 
progress may be expected as the range of the sources 
of supply extends. 

It was remarked above, that the ultimate out- 
come of this work in tropical America may be the 
establishment of a powerful competition with the 
rubber estates of the East Indies. This is, however, 
not the only economic reaction which may result. 
The matter is of direct interest from the point of 
view of the new synthetic rubber industry which 
has been created in the United States. The In- 
stitute plant, to which reference has been made, 
cost 56,000,000 dols., and it is quite possible that 
the total expenditure on synthetic-rubber develop- 
ment may be ten times this sum. It is most likely 
that every effort will be made to retain the new 
plants in operation after the war, but the Central 
American developments may result in the estab- 
lishment of a new and dangerous competitor with 
them. Dr. Bressman states that when the planta- 
tions are firmly established it should be possible to 
produce rubber in tropical America at 10 cents a 
pound, or less, and that the cost of synthetic rubber 
produced from petroleum will in the future be about 
30 cents a pound ; if it is produced from grain, the 
cost will be 40 cents a pound. 

Vice-President Wallace has stated that “to 
protect synthetic rubber produced in the United 
States from destructive competition would require 
a tariff of at least 10 cents a pound and probably 
20 cents.” American traditions would not forbid a 
tariff of this order, but it might well be opposed by 
the powerful tyre industry. Useful speculation 
about the ultimate outcome of the situation which 
appears to be in process of creation is not possible, 
but it may be found that the total consumption will 
increase to such an extent that the output of rubber 
from all sources can be absorbed. Dr. Bressman 
states that ‘“‘ during the peak year of 1941” the 
United States consumption of rubber was 775,000 
tons, and he believes that the trend of the rubber- 
using industries is such that an annual consumption 
of 1,500,000 tons will be reached. A figure of 
that kind might enable the country to absorb the 
output of its synthetic-rubber mills in addition to 
that of the new plantations which are being fos- 
tered. Dr. Bressman considers, however, that 
natural rubber is the product on which we shall rely 
mainly in the greatly expanded industry of the 
future. As increased rubber consumption is not 
likely to be confined to the United States, it may 
be that Dutch and British interests centred in the 
East Indies will continue to find ample markets 
in spite of the new and powerful competitor now 
arising in the west. 
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NOTES. 


THE WatTER BILL. 


Durinc the past month, three Parliamentary 
Bills of considerable interest to engineers, directly 
or indirectly, have been introduced in the House of 
Commons. The first of these in point of time was 
the Water Bill, sponsored by the Minister of Health 
(Mr. H. Willink) and presented by him for its first 
reading on January 31. The purpose of the Bill 
is to give effect to the Government’s proposals for a 
national water policy, as set out in the White Paper 
on that subject (Cmd. 6515) which was published 
in April, 1944, and discussed on page 311 of our 
157th volume. Postulating that “* there is in this 
country ample water for all needs,” the White 
Paper showed that the main problem was that of 
organising the distribution of the supplies. Some 
steps have been taken already to implement the 
Government’s policy, the Rural Water Supplies and 
Sewerage Act, which was passed in July last, pro- 
viding for grants to a total of more than 15,000,0001. 
towards the cost of post-war extensions of water 
mains and sewers in rural areas; but the present 
Bill is of considerably wider scope. It places on 
the Minister of Health the specific duty of pro- 
moting, in England and Wales, the provision of 
adequate water supplies the conservation of water 
resources, and the effective execution of a national 
water policy; and provides for the establishment 
of a Central Advisory Water Committee, to advise 
the Government on general questions relating to 
water, and, where necessary, local Joint Advisory 
Water Committees which will have the duty of 
planning to meet the future needs of their respective 
areas. The Central Committee would have powers 
to advise on any relevant matter, on their own 
initiative. The existing local organisations would 
retain their present general framework, but the 
Minister would be empowered to exercise more 
extensive direction and ‘to enforce, if necessary, 
measures designed to promote efficiency and 
economy—for instance, the amalgamation of water 
undertakings or arrangements for one undertaking 
to give bulk supplies to another. The Minister 
would have authority to require information and 
statistics from all water authorities and other 
users; and all persons sinking wells or boreholes 
more than 50 ft., to obtain water, would be obliged 
to file particulars of strata, etc., with the Geological 
Survey. Steps would be taken to protect water 
resources against misuse, waste and pollution, and 
these might include licences to prevent the sinking of 
new wells or the enlargement of those already exist- 
ing. Statutory undertakers would have the power to 
take water from rivers and streams, under reasonable 
conditions and subject to proper safeguards, and 
to acquire land—if necessary, by compulsion ; and 
industry and agriculture would be given the right 
to demand a supply on reasonable terms. 


Tae Income Tax BILL. 


The second of the three Bills referred to above is 
the Income Tax Bill, a measure devised primarily 
to modify the post-war taxation of industrial under- 
takings in order to facilitate their recovery from 
war-time difficulties. Part I of the Bill proposes to 
make an initial allowance of 10 per cent. of the 
capital expenditure on newly constructed industrial 
buildings, and an annual allowance of 2 per cent., 
not confined to new buildings, in respect of the cost 
of construction of all industrial buildings less than 
50 years old at the “appointed day” when the 
Bill, if passed, becomes operative. The combined 
effect of these two allowances would be to write off 
the cost of a new building in 45 years. Part II 
provides for an initial allowance of 20 per cent. of 
the capital expenditure incurred for new plant 
(including secondhand purchases) and proposes 
certain concessions in the computation of allow- 
ances for wear and tear of machinery and other 
plant.. Part III deals with mines, oil wells, etc., in 


what are categorically described as the “ extractive 
industries ” and covers capital expenditure incurred 
in connection with the working of such properties, 
exploration and development, and the construction 
of works likely to become valueless when the mine 
In this case also an initial 


or well is exhausted. 





allowance of 10 per cent. is proposed, together with 
an annual allowance based on the relation of the 
output of a specified period to the remaining reserves 
of the deposits. Part IV, which is concerned with 
agricultural land and buildings, is not of such general 
interest to engineers, but Part V (Patents) is likely 
to be of widespread application and may, perhaps, 
arouse some controversy when the Bill reaches the 
committee stage. By the terms of the proposals 
contained in this part of the Bill, an annual allow- 
ance would be given in respect of capital expenditure 
incurred by the purchase of patent rights, of such 
an amount as would spread the expenditure over a 
period of 17 years or the life of the rights acquired, 
if of less duration ; and this relief would be allow- 
able also in respect of expenses incurred in obtaining 
the grant or the extension of Letters Patent and for 
expenses incurred in the actual devising of an 
invention. On the other hand, however, where a 
person sells any patent rights and receives a capital 
sum in whole or part payment for them, this capital 
sum would be taxable under Schedule D by equal 
instalments over a period of six years or, at option, 
in a single year. Part VI of the Bill extends the 
provisions of the Finance Act, 1944, regarding 
reliefs from taxation, to certain expenditure on 
scientific research and to capital expenditure on 
buildings, plant and machinery incurred for the 
purposes of research; and Part VII contains pro- 
visions to cover cases of exceptional depreciation. 


THE DisTRiBuTION oF INDusTRY BILL. 


The third of the three Bills to which reference 
has been made is entitled ‘‘ The Distribution of 
Industry Bill” and is intended to provide princi- 
pally “for the development of certain areas” and 
“ for controlling the provision of industrial premises 
with a view to securing the proper distribution of 
industry.” The memorandum which prefaces the 
Bill explains that it is intended to achieve these 
aims “by stimulating the industrial and social 
development of areas in which there is a special 
danger of unemployment . . . and by controlling 
further industrial development in other areas, where 
such control appears to be desirable for economic, 
social or strategic reasons.” The Bill would repeal 
the Special Areas Act of 1934 and 1937, and would 
provide for the discharge of outstanding commit- 
ments entered into by the Commissioners for the 
Special Areas. A notable feature of the Bill is the 
widespread distribution of the powers that it 
proposes ; the Government departments principally 
indicated are the Board of Trade and the Treasury, 
but one clause would confer the authority to make 
grants or loans (with the consent of the Treasury) 
upon any Minister who is “responsible for basic 
services on which development, and in particular 
development of industry, depends,” for the purpose 
of improving the services to development areas, 
without specifically restricting this authority to the 
Ministers of existing departments. Under clause 1, 
the Board of Trade would be empowered to acquire 
land or buildings in development areas as sites for 
industrial undertakings or to provide means of 
access thereto, to erect factories or other industrial 
buildings on such land, and to prepare the sites. 
Under clause 2, the Board of Trade would have 
power to make loans to non-profit making trading 
or industrial estate companies to further the provi- 
sion of such premises. Clause 3 generally empowers 
Ministers to improve services, as indicated above, 
and clause 4 would authorise the Treasury, on the 
recommendation of an advisory committee, to 
assist undertakings to meet their needs for capital 
by means of annual grants or loans, subject to 
certain conditions. Clause 5 would empower the 
Board of Trade to acquire derelict land in develop- 
ment areas and to carry out work on it with a view 
to bringing it into use or improving amenities, and 
to make grants for similar purposes to local authori- 
ties or non-profitmaking companies. The foregoing 
provisions, as will be seen, come generally into the 
category of restorative or development works ; the 
distribution of industry is separately considered in 
clauses 8 to 10, the first of which requires that the 
Board of Trade shall be notified of all proposals 
to erect industrial buildings with an aggregate 
floor space exceeding 3,000 sq. ft., and forming 
part of “‘a new industrial unit *—a term which is 





defined as a building that is not “ contiguous or 
adjacent to another industrial building used in the 
course of the same undertaking” and already 
erected or authorised to be erected, or a replacement 
of such a building. 


JUBILEE OF WIRELESS COMMUNICATION. 


Commercial wireless communication is about to 
celebrate its jubilee, for it was in the early summer 
of 1895 that Marconi began the experiments in 
transmitting signals through space, by means of 
Hertzian waves, which led to the establishment of 
commercial wireless telegraphy based on the now 
famous British Patent No. 12,039 of June 2, 1896. 
The establishment of Marconi’s Wireless Telegraph 
Company, Limited (originally The Wireless Tele- 
graph and Signal Company, Limited), followed in 
1897, and the firm is thus approaching its own 
jubilee. The spade work which led to the establish- 
ment of the wireless industry, not only in England, 
but throughout the world, was done by Marconi and 
his enthusiastic band of British engineers, including 
Sir Ambrose Fleming, Messrs. C. 8. Franklin, P. W. 
Paget, G. S. Kemp, Andrew Gray, C. E. Rickard, 
R. N. Vyvyan, A. H. Ginman and Captain H. J. 
Round. These men, with the exceptions of Mar- 
coni and Kemp, are fortunately still able to cele- 
brate this 50th anniversary. They can recall the 
early experiments on Salisbury Plain, on the shores 
of the Bristol Channel, in the Isle of Wight, and 
between England and France, leading up to the 
famous experiments between Poldhu, Cornwall, and 
Newfoundland in December, 1901. In that month, 
Marconi, Kemp and Paget received the historic “S$ ”’ 
signal at Signal Hill, Newfoundland, from Poldhu, 
on the other side of the Atlantic, and the possibility 
of long-distance wireless communication was proved. 
Paget is the only living person who heard that signal, 
but, Sir Ambrose Fleming, who collaborated with 
Marconi on the engineering problems which faced 
wireless in its infancy, was largely responsible for the 
design of the transmitting station at Poldhu, where, 
in later years, Franklin also carried out the experi- 
ments by which he perfected the design of the 
Marconi-Franklin beam system, which is now used 
by Cable and Wireless, Limited, for its Imperial 
wireless communications. Years of hard work with 
many disappointments, but combined with great 
faith and endurance, marked the early growth of 
wireless and the staff of the Marconi Company 
was continually augmented by far-sighted and keen 
scientists. The success which crowned their pioneer- 
ing efforts is evident in the world-wide organisation 
which exists to-day under the leadership of Admiral 
H. W. Grant, C.B., chairman of the Marconi Com- 
panies, and in the widespread applications of wire- 
less which have revolutionised commercial and 
private life during the past 50 years. 


Hypro-ELEctrRic DEVELOPMENT IN SCOTLAND. 


The Hydro-Electric Development (Scotland) Act, 
1943, which received the Royal Assent in August of 
that year, provided for the establishment of what is 
now known as the North of Scotland Hydro-Electric 
Board, under whose egis a development scheme, 
comprising 102 projects, was prepared and sub- 
mitted to the Electricity Commissioners. To obtain 
authority for the execution of works, the Board 
are required to prepare “ constructional schemes ” 
of a fairly detailed character ; and if objections are 
lodged against these schemes by persons or bodies 
likely to be affected by them, a public inquiry may 
be held, if the Secretary of State for Scotland thinks 
this necessary. The first constructional scheme 
consisted of three projects, the largest of which 
covers the development of a wide catchment area 
centred on Loch Sloy, in the county of Dunbarton. 
There being seven objectors to this scheme, including 
the County Councils of Dunbarton, Perth and 
Inverness, and the Clyde Valley Regional Planning 
Advisory Committee, the Secretary of State ap- 
pointed Mr. John Cameron, K.C., to hold an inquiry. 
The proceedings lasted from December 27, 1944, to 
January 4, 1945, and Mr. Cameron’s report upon 
them is of somewhat exceptional interest in view of 
the fact that it was the first of its kind and, to that 
extent, may be regarded as an endeavour to establish 
a procedure as well as to discuss the merits of a 








particular scheme. Three of the seven objectors— 
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the County Councils of Perth and of Inverness, and 
the Perth and Kinross Joint County Council— 
withdrew their objections in the course of the 
inquiry. The main line of objection was that the 
waters of Loch Sloy should be reserved for the pri- 
mary needs of the ccunty of Dunbarton ; there was 
no opposition to the Loch Morar and Lochalsh 
projects, which formed the remainder of “‘ Con- 
structional Scheme No. 1.” The Loch Sloy project 
was designed to have an output capacity of 
130,000 kW, for which purpose Loch Sloy was to 
be dammed and its area increased thereby to 
27-6 square miles. The water would be led by a 
tunnel to a power station on Loch Lomond. Mr. 
Cameron accepted the testimony of the Central 
Electricity Board that, by 1947, they would have 
urgent need of the supply from Loch Sloy and held, 
therefore, that the Secretary of State should sanc- 
tion the scheme ; and he considered that the claim 
put forward by the County Council of Dunbarton, 
that the Loch Sloy water should be reserved to meet 
the future housing and industrial needs of the 
county, was not sufficiently substantial to consti- 
tute a valid objection. In his view, based on 
evidence submitted, the available untapped re- 
sources of the Loch Lomond basin were more than 
adequate to meet the prospective needs of the 
county for the next 50 years, so far as they could 
be fairly estimated. Mr. Cameron himself objected, 
however, to an alteration in the scheme, announced 
only ten days before the inquiry was due to begin, by 
which the site of the power station was moved to a 
position about half a mile from the point originally 
indicated ; no new plans were issued, so that those 
available at the inquiry were incorrect in an impor- 
tant particular. The reason for the change, it was 
stated, was that it was only after the scheme had 
been prepared that the Board began a serious 
investigation of the proposed site and took borings 
which showed the original site to be unsuitable. 
They contended that, in postponing the borings 
until the scheme had been drafted, they were 
following the customary procedure; but Mr. 
Cameron declared himself to be ‘“ wholly uncon- 
vineed by this reasoning.” The Board had a statu- 
tory duty to perform, he said, and “should be 
scrupulous to avoid a situation in which it would be 
alleged, even colourably, that they had failed to 
place their projects fairly and fully before the public 
as enjoined by the Statute.” 





OBITUARY. 


PROFESSOR F. G. BAILY, F.R.S.E. 


WE note with regret the death of Professor 
Emeritus Francis Gibson Baily, M.A. (Cantab), 
F.R.S.E., which occurred in Edinburgh on Feb- 
ruary 23. Professor Baily, who occupied the Chair 
of Electrical Engineering at Heriot-Watt College, 
Edinburgh, for 38 years, was born in London on 
March 18, 1868. He received his education at 
University College School, London, and after taking 
a short course in science at the Royal Mining School, 
Clausthal, Hanover, Germany, entered St. John’s 
College, Cambridge, in 1886. He was elected to a 
foundation scholarship and was awarded the Hockin 
Prize for electricity, passing the two parts of the 
Natural Science Tripos with first-class honours in 
1888 and 1889. He then served a pupilage of one 
year with Messrs. James Simpson and Company, 
mechanical engineers and pump makers, Pimlico, 
and, in 1890, joined the staff of Messrs. Siemens 
Brothers and Company, Woolwich, where he was 
engaged in the testing department and estimating 
office. In 1892, when it was proposed to establish 
a department of electro-technology under the 
direction of the late Sir Oliver Lodge, F.R.S., at 
University College, Liverpool, Baily was appointed 
demonstrator and subsequently lecturer in that 
subject. He was mainly responsible for the con- 
struction and equipment of a research laboratory 
in which he carried out work on the hysteresis of 
iron in alternating and rotating magnetic fields, and 
on the electro-chemical preparation of chlorine. 

In 1895, he was appointed Professor of Elec- 
trical Engineering and Applied Physics at Heriot- 
Watt College, Edinburgh, and continued in this 





capacity until his retirement under the age limit-in 
1933, when he was made Professor Emeritus. He 
continued his research work in various spheres and 
was responsible for a new form of permeameter for 
which he received the Keith Prize of the Royal 
Scottish Society of Arts. He also originated a 
sensitive bifilar seismograph, a varnish testing 
machine, and other instruments, and acted as 
electrical adviser to a number of institutions and 
public bodies. For some years he served as examiner 
in science and engineering for the Civil Service and 
the Universities of Cambridge, London and Edin- 
burgh, and was prominent in many spheres in 
Scotland. Professor Baily was for many years 
a Fellow of the Royal Society of Edinburgh; he 
was elected an associate of the Institution of 
Electrical Engineers in 1889, and was transferred to 
the class of member in 1900. 





PROFESSOR J. MUIR. 


WE also regret to record the death of Professor 
James Muir, Emeritus Professor of Natural Philo- 
sophy, Royal Technical College, Glasgow, at his home 
in Glasgow, on February 17. Professor Muir was 
the second son of Mr. Allan Muir, of Glasgow, and 
was born in 1875. He received his general educa- 
tion at Allan Glen’s School and after two years’ 
business training became a student of the University 
of Glasgow and the Royal Technical College. In 
1896, he obtained the B.Sc. degree of the University 
with special distinction in engineering and in 
astronomy, and in that year also gained the Asso- 
ciateship of the Royal Technical College in mathe- 
matics and physics. In 1897, he was awarded an 
1851 Exhibition Science Research Scholarship and 
during the subsequent four years conducted research 
at Cambridge University, mainly in the engineering 
laboratory. He obtained the B.A. (Cantab.) degree 
in 1899 and the M.A. degree in 1904. Returning to 
Glasgow in 1900, Muir was made chief assistant to 
the late Professor James Blyth, who had been 
appointed to the Chair of Natural Philosophy at the 
Technical College in 1880. For research work, 
mainly on the changes produced by the quenching of 
metals and on the overstraining of iron by tension 
and compression, Muir was awarded the degree of 
D.Sc. (Glasgow) in 1902. In that year, while con- 
tinuing to assist Professor Blyth in the evening 
courses at the Technical College, Dr. Muir joined the 
staff of the University of Glasgow as lecturer in 
electricity and assistant to the University Professor 
of Natural Philosophy. 

On the death of Professor Blyth in 1906, Dr. Muir 
succeeded him as Freeland Professor of Natural 
Philosophy at the Technical College. He held the 
Chair until his retirement and appointment as Pro- 
fessor Emeritus in 1938. His tenure of the office, 
namely 32 years, was longer than that of any of his 
predecessors since the foundation of the College in 
1796. Professor Muir was a good lecturer and 
teacher and he also supervised a great deal of 
research on industrial and other problems. In 
addition, he undertook the examination and classi- 
fication of the library bequeathed to the College by 
its founder, John Anderson, M.A., F.R.S., Professor 
of Natural Philosophy in the University of Glasgow, 
and prepared a catalogue of the books. Professor 
Muir was for many years a member of the Board of 
Studies of the Royal Technical College and a repre- 
sentative of the College on the University of Glasgow 
Joint Board of Studies in Applied Science. He was 
a founder Fellow and a life member of the Institute 
of Physics. 





NOTES ON THE REPAIR OF DAMAGED BUILDINGS.—In 
order to assist builders, architects and engineers to cope 
with the various problems involved in the full repair and 
restoration of war-damaged or neglected buildings, the 
Department of Scientific and Industrial Research is 
issuing a series of useful pamphlets through the Building 
Research Station. Those so far published are: No. 1, 
Introduction to the Repair Series; No. 2, Repair of 
Structural Steelwork Damaged by Fire; No. 3, Restora- 
tion of Paintwork on Wood; No. 4, Repairs to Stucco 
and Rendering; No. 5, Repairs to Asphalt Mastic and 
Felt Roofs; and No. 7, Restoration of Paintwork on 
Steel. Copies may be obtained free of charge from the 
Director, Building Research Station, Garston, Watford, 
Herts. Envelopes should be marked “ R.D.B.” 


THE ENGINEERING 
OUTLOOK. 


V.—ELEcTRICAL ENGINEERING. 


Un ike the aircraft and motor-vehicle industries, 
considered in previous articles, no statistics are 
available showing the output of the electrical 
engineering industry during the war. Statistics 
have been published during the past year, however, 
showing exports of electrical machinery and appara. 
tus in the years 1938 to 1943, and these are sum- 
marised in Table I, opposite. The figures show that, 
in contrast with the general decline in export trade, 
the value of exports of electrical equipment has 
been well maintained during the war, amounting to 
17-6. million in 1943 compared with 17-2I. million 
in 1939 and 21-3. million in 1938. In view of the 
increase in prices which must have taken place 
since the outbreak of war, it may be assumed that 
the volume of exports has fallen considerably. 

These figures do not include any equipment sup- 
plied to the Services, which may have been dis- 
patched overseas. The distribution of exports (see 
Tables II and III, opposite) shows that the principal 
purchasers were the Dominions and Latin America, 
as was the case before the war. It is unfortunate 
that the figures for the U.S.S.R. have been grouped 
under the general heading “‘ other foreign countries,” 
but all the large manufacturers of power-generating 
equipment report substantial exports to Russia 
during 1944. The steady market for power generat- 
ing and distribution equipment reflects the progres- 
sive electrification of the industrial areas in the 
Dominions. 


Turning to the home market, the consumption of 
electricity in the United Kingdom has increased 
steadily during the war years, as is shown by Table 
IV, opposite, the net increase over the period 1938 
to 1943 being 50 per cent. The relatively small 
savings on traction and public lighting have been 
more than offset by the large increase in power con- 
sumption in war factories. The large increase has 
been met by the better utilisation of existing 
generator capacity by extensions to generating sta- 
tions (particularly in the earlier years of the war), 
and by extensions of the distribution system to the 
many new industrial areas which have been deve- 
loped since the outbreak of war. The load on the 
supply system is, of course, very near to the possible 
maximum, as was shown by the necessity during 
the recent cold spell to cut off supplies in certain 
districts at periods of peak load, and the appeal to 
industrial consumers to reduce consumption by at 
least 10 per cent. 

Whereas for some time the generally accepted 
view was that large additions to generating capacity 
would not be required at the end of the war, owing 
to the probability of a decline in industrial consump- 
tion of electricity, the present official attitude 
appears to be that considerable expansion will be 
required as soon as practicable. On November 23, 
1944, the Central Electricity Board announced a 
post-war programme involving extensions to a 
number of selected stations, and the construction of 
three new stations. At the end of 1939, the grid 
system comprised 3,039 miles of 132-kV line and 
about 400 miles of 66-kV and lower-voltage lines. 
There were 307 switching and transformer sta- 
tions, with an ate transformer capacity of 
10,971,000 kVA, and 137 selected stations having a 
total installed capacity of 8,658,000 kW. From 
January 1, 1940, to December 1, 1944, new plant, 
amounting to approximately 2,650,000 kW, was 
brought into commission at selected stations, making 
a total of just over 11,000,000 kW. Some of this 
plant has been lost by enemy action, and some is out 
of commission for necessary overhauls, which cannot 
be completed with the same speed and efficiency as 
in the pre-war period, so that the effective capacity 
is considerably lower than this figure. The proposed 
extensions will add 3,000,000 kW of new plant to 
this total by the end of 1948, at an estimated cost 
to the selected station operators of 90,000,0001. The 
Central Electricity Board have issued directions 
during the year to owners of stations to install addi- 
tional equipment which will have the effect of 





increasing the generating capacity by 900,000 kW 
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by the winter of 1946, and a further 340,000 kW by 
the winter of 1947. Arrangements have also been 
made for the construction of three new stations, the 
first sections of which will have an aggregate 
capacity of 270,000 kW, by the winter of 1947. It 
is not yet clear whether the Government are pre- 
pared to authorise the manufacture of the equip- 
ment at a rate sufficient to meet these requirements. 
Here, as in other industries, an attempt will probably 
be made to spread the work over as long a period as 
possible in order to avoid a boom period followed 
by @ slump similar to that after the last war. In 
any case, the future of the heavy-equipment manu- 


TABLE I.—UniTrep KiInGpoM EXPpoRTs OF ELECTRICAL GOODS AND APPARATUS. 





overseas installation included a 10,600-kW 3,000- 
r.p.m. set for South Africa, and two 31,250-kVA 
3,000-r.p.m. alternators for the U.S.S.R. In addi- 
tion to these large units, progress was made on a 
number of rail-borne mobile sets for Russia ranging 
in output from 1,000 kW to 5,000 kW. Some of 
these sets are already in service. A series of 500-kW 
transportable sets was also nearing completion at 
the end of the year. These sets have self-contained 
turbine units mounted with the generators on a 
combined bedplate of sufficiently massive propor- 
tions to permit of their shipment and installation as 
completely assembled units. 


(VALUE 1,0001.) 











| 
eet te | 1938. | 1939. | 1940. 1941. | 1942. | 1943. 
Wires and Cables 
(a) Telephone and eal 1,069 838 1,068 864 1,100 1,483 
(b) Rubber Insulated 1,410 1,292 1,794 806 787 894 
(c) Other Insulation 1,839 1,695 2,348 2,186 1,464 1,297 
Wireless Apparatus : 1,795 1,332 1,193 1,368 2,145 2/226 
Telephone and Telegraph Apparatus . 2,913 2,156 1,917 1,439 1,377 1,544 
Batteries, Lighting, Heating, and Cooking E ‘quipment 4,404 3,940 4,862 4,691 4,290 3, 635 
Generators :-— 
(a) Not exceeding 200 kW .. 457 365 438 427 313 341 
(b) Exceeding 200 kw ays on % me . 1,429 1,184 939 689 920 1,214 
Electric Motors .. 1,741 1,402 1,235 1,291 1,331 932 
Converters transformers, rectifiers, switchgear and i heavy 
machinery 4,268 2,987 2,730 2,680 2,444 4,062 
Totals 21,235 17,192 18,524 16,441 16,171 17,627 























TaBLE II.—United Kingdom Exports of Electrical Appa- 
ratus by Countries (Value 1,0001.). 




















Exported to | 1938. | 1939. | 1940. | 1941. | 1942. | 1943. 
- als 451 465 486 460 355, 188 
Chae Islands .. 144 144 58} — — 
Palesti 100 97 188 125 112 34 
British West Africa 154 146 155 126 190 211 
Union of South 
Africa ; 1,891] 1,823] 2,456) 2,075] 1,946) 2,439 
British India 1,475] 1,320] 2,021) 1,748) 1,232 954 
British Malaya 387 426 558 568 79) — 
Ceylon 179 107 126 105 83 83 
Hong Kong 154 113 213 107 ll} — 
Australia . 2,362) 1,971} 2,391] 1,760] 2,161] 2,277 
New Zealand 1,150 841 813 621] 1,020; 1,222 
Canada... 150 122 221 348) 371 440 
Other British 
Countries .. 680 619 824 802 621 691 
Egypt - 154 187 248 201 216 200 
Brazil mn a 133 74 77 59 54 57 
Argentine Republic 545 505 648 592 257 56 
Enemy and Occu- 
ed Europe 999 863 405 12) — _ 
Yther Foreign 
Countries ..| 2,321} 1,420) 1,229] 1,646) 2,456) 2,177 
Totals . -}13, 430) 11,253) 13,182] 11,353) 11,163) 11,079 























facturers would seem to be well assured for some 
years to come. 

The continued need for secrecy concerning the 
activities of the lighter side of the industry, particu- 
larly the radio-communication section, again limits 
detailed discussion largely to the achievements of 
the heavy section. As in the previous year, manu- 
facturers report a steady demand for turbo generat- 
ing plant for the home and overseas markets, trac- 
tion equipment for overseas railways, and trolley-’bus 
equipment for home use. 

At the end of 1944, Messrs. Metropolitan-Vickers 
Electrical Company had a number of 3,000-r.p.m. 
turbo-generating sets in hand for British stations. 
Two of 60,000-kW capacity were of three-cylinder 
type to operate at 1,235 lb. per square inch with 
steam re-heating between stages and hydrogen 
cooling of the alternators. Three others of 
45,000 kW, with two-cylinder turbines, one of 
31,500-kW and one of 30,000-kW capacity were 
also under construction. The generator of the latter 
unit was wound for 33 kV. One 3,000-r.p.m. unit 
of 50,000-kW capacity, three-cylinder type, to work 
at 1,250 lb. per square inch without re-heat was 
under construction for overseas. The alternator of 
this unit was also wound for 33 kV. In the 1,500- 
r.p.m. Class, the same company received an order for 
two turbo-alternators, each of 60,000 kW, and one of 
50,000 kW, together with two units of 10,000 kW 
and one of 7,500 kW. The two last-mentioned were 
for shipment to South Africa. 

Units completed by Messrs. Metropolitan-Vickers 
during the past year for installation at home included 
a 50,000-kW 1,500 r.p.m. turbo-alternator set wound 
for 33 kV, and two 30,000-kW 3,000-r.p.m. sets, one 
of which was wound for 33 kV. Units shipped for 





TABLE III.—United Kingdom Ezports of Motors and 
Generators by Countries (Value 1,0001.). 











Exported to | 1938. | 1939. | 1940. | 1941. | 1942. | 1943. 
Union of South 
Africa 833 650 428 533 515 450 
British India 499 418 346 483 542 486 
Australia .. 586 362 532 422 275 323 
New Zealand 73 61 81 86 103 108 
Canada 109 118 241 197 159 92 
Other British 
Countries ..| 689 542 554 416 265 274 
Foreign Countries 838 801 429 272 705 781 
Totals 3,626 | 2,952 | 2,612 | 2,408 | 2,564 | 2,514 























TABLE IV.—United Kingdom. Electricity Sold by Author- 
ised Undertakings. (Million kWh.) 











— | 1938-80, 1939-40. 1940-41 1041-42 1942-43. 
Lighting, heat- 
ing and cook- 
ing .. > 8,340 8,690 8,809 9,845 9,353 
Power .. 10,841 | 12,476 | 14,342 | 16,754 | 19,517 
Traction om 1,236 1,230 1,139 1,166 1,170 
Public lighting 376 142 17 20 21 
Totals 20,793 | 22,538 | 24,307 | 27,815 | 30,061 

















Messrs. C. A. Parsons and Company, Limited, had 
in hand a number of 3,000-r.p.m. sets, notably two 
of 30,000 kW and one of 50,000 kW for Australian 
stations. The latter set is of the three-cylinder type 
with double-ended low-pressure unit, and is the 
third of its type to be supplied to the same station. 
The condensing equipment for these sets is being 
made in Australia to Messrs. Parsons’ designs. A 
25,000-kW tandem turbo-alternator with single- 
ended low-pressure cylinder, designed for working 
conditions of 650 Ib. steam pressure per square inch 
and 825 deg. F., has been shipped and installed in 
an Australian station during the year. This set is 
wound for 34 kV. A second set is also on order for 
delivery to the same station. This company were 
building also two 1,500-r.p.m. sets for home stations, 
one of 40,000 kW and one of 53,000 kW, complete 
with condensing equipment, the alternators being 
wound for 33 kV. A 30,000-kW set was on order 
for Australia. This set has a single-cylinder turbine, 
and the alternator stator is wound with twin-core 
concentric conductors for 20 kV, 25 cycles. De- 
liveries during the year included, for home stations, 
two 15,000-kW single-cylinder sets using steam at 
400 Ib. per square inch and 800 deg. F., and, for the 
U.S.S.R., five 25,000-kW sets incorporating pass-out 
turbines for delivering process steam. A 15,000-kW 
set delivered to Canada during the year is of interest, 
in that the turbine is a single-cylinder unit designed 
to run at 3,600 r.p.m. and has two sets.of exhaust 
blading in parallel. 

During the year, details were released by the 





censor of the first generating station to be com- 
missioned in war-time in the United Kingdom. It 
is at Little Barford, and was designed and erected 
by Messrs. Edmundsons Electricity Corporation, 
Limited. The main plant, consisting of four 30,000- 
kW units to work at 650 lb. pressure and 910 deg. 
F., was built by Messrs. English Electric Company, 
Limited. Each unit is supplied with steam by its 
own boiler, making the unusual arrangement of four 
self-contained units in the one station. 

An interesting announcement made during 1944 
was that the complete equipment for a power 
station of 12,000-kW capacity was under construc- 
tion in this country for shipment to Russia. For 
this plant, the General Electric Company constructed 
a 3,000-r.p.m. turbo-alternator set consisting of a 
15-stage single-casing double pass-out turbine to 
use steam at 425 Ib. per square inch and 750 deg. F., 
and a 6-kV three-phase 50-cycle alternator with 
a@ maximum rating of 12,000 kW at a power factor 
of 0-80. 

An unusual power-station unit was supplied to 
the U.S.S.R. by Messrs. English Electric Company, 
Limited. Steam is supplied by Simon-Carves boilers 
at 430 Ib. per square inch and 750 deg. F., to two 
3,000-r.p.m. 25,000-kW two-cylinder turbo-alter- 
nator sets, with arrangements for passing out steam 
at pressures ranging from 18 lb. to 36 lb. per square 
inch from part of the system to feed a bank of 
calorifiers serving a district-heating system. Con- 
trol gear is fitted to compensate for any fluctuation 
in the pressure of steam required for pass-out by 
control of the main supply valves. The main 
turbine exhausts at 28-2 in. 

During the year several standardised pre-fabri- 
cated generating plants have been manufactured 
and sent to Russia as a result of the combined 
efforts of the British Thomson-Houston Com- 
pany, the General Electric Company, Belliss and 
Morcom, Limited, Hick, Hargreaves and Company, 
Bruce Peebles and Company, Lancashire Dynamo 
and Crypto, Limited, and Mather and Platt, Limited. 
The plants are designed for bulk transportation of all 
the main units so that, on arrival at the site, all 
that is necessary is to place the prefabricated units 
on the standard foundations, bolt down, and make 
the steam and water connections and the electrical 
connections to the supply system., The sets are all 
designed to use steam at 220 lb. per square inch and 
530 deg. F., generated in standard water-tube 
boilers supplied by Messrs. Mitchell Engineering, 
Limited. 

Messrs. Metropolitan-Vickers Electrical Company 
received orders during 1944 for a number of salient- 
pole alternating-current machines, notably water- 
wheel alternators of 33,000 kVA, 24,000 kVA, and 
19,000 kVA capacity, and synchronous condensers 
of 30,000 kVA, 20,000 kVA and 15,000 kVA, in 
addition to a large range of engine-driven and 
geared-turbine generators from 20 kVA to 5,000 
kVA in capacity. A large proportion of the orders 
for alternators of this type in hand at the end of 
1944 was for delivery to the U.S.S.R. Messrs. 
C. A. Parson and Company announced at the end 
of the year that they were building the propelling 
machinery for three turbo-electric ships, the stator 
of the driving motors being 12 ft. 4 in. in diameter 
and the weight of the casing about 15 tons. Messrs. 
A. Reyrolle and Company were working on control 
gear and motor boosters for a number of electrically- 
propelled 10,000-ton single-screw vessels. 

Messrs. Metropolitan-Vickers had ten electric 
locomotives on order for the South African Railways 
at the beginning of 1944. Eight of these were 
delivered during the year and the last two were 
expected to follow in the near future. Orders were 
received for an additional 28 locomotives of a larger 
capacity for the same railway, and by the end of 
the year designs were well in hand. The new loco- 
motives are of 2,500 h.p., will weigh about 105 tons, 
and the wheel arrangement will be 0-6 + 6-0. 
Messrs. Robert Stephenson and Hawthorns, Lim- 
ited, are building the mechanical parts of these loco- 
motives. Other electric-locomotive work included 
four Diesel-electric shunting locomotives under 
construction by the London and North Eastern 
Railway. 


(To be continued.) 
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THE FUTURE OF THE LIME-SODA 
WATER-SOFTENING PROCESS. 


Tux first subject in the series of technical discussions 
on “‘ Efficiency in the Utilisation of Steam and Power 
in Chemical ye for the 1944-45 session 
by the Association of British Chemical Manufacturers, 
was “The Future of Lime-Soda Water Softening.” 
The subject was introduced by a lecture delivered by 
Mr. W. F. Gerrard, of Feed Water Specialists Company. 
A report of the discussions, which were held in Man- 
chester on Wednesday, November 15, and in London 
on Wednesday, November 29, has now been received 
from the Association. 

In his introductory lecture Mr. Gerrard stated that 
the lime-soda method was still the process most widely 
used for softening water on account of its cheapness and 
simplicity. It was, however, susceptible of improve- 
ment. A fundamental difficulty which sprang from 
the basic chemistry of the process was the presence of 
residual hardness which might persist from a few hours 
to several days. Numerous expedients had been 
employed to speed up the process. These inchuded 

ments for heating the incoming water, the use 
of lime and soda in excess of the strict chemical equiva- 
lent, and the addition of coagulants such as Alumino- 
ferric and sodium aluminate. In recent years much 
attention had beeri paid to catalytic action as, for 
example, by causing the water to flow through zones 
of pre-formed sludge. How could the process be 
speeded up in the cold? The root of the lime-soda 
process was to convert all the calcium into carbonate 
and all the magnesium into magnesium hydroxide, in 
which forms they were removed. The reactions should 
leave the water with a slight free alkalinity, as a pro- 
tection against corrosion, of between 20 and 50 parts 
per million in terms of CaCO, and, of these, 10 parts 
to 20 per million should be caustic alkalinity. 
The solubility of CaCO, (22 parts per million in distilled 
water at 60 deg. F.) and of Mg(OH), (3-5 parts per 
million at 60 deg. F.) prevented the attainment of 
zero hardness by the lime-soda method; these solu- 
bilities decreased in the presence of Na,CO, or NaOH, 
but, in theory, the best one, could hope for from lime- 
soda softening was a residual hardness of between 

10 parts and 20 parts per million of CaCO, and of 1 part 
to 3 parts per million of Mg(OH),, dependent chiefly 
on the numbers of CO, ions maintained in the water 
and also, to a much less extent, on the temperature 
and the concentrations of other salts in solution. 

It was clearly not good practice to precipitate a car- 
bonate and hydroxide simultaneously from the same 
solution. Any substance separated most readily as 
a solid when the pH value of the solution was in the 
vicinity of that set up by the solid itself in pure water, 
and it was quite impossible to maintain two 
different pH values at the same time. It was also 
unwise to have an amorphous precipitate, such as 
flocculent Mg(OH),, present when trying to separate 
a crystalline precipitate, such as CaCO,, since the 
amorphous Mg(OH), would blanket the crystalline 
CaCO, and prevent crystal growth. Magnesium formed 
basic carbonates very readily and, for complete con- 
version to the h xide, it was necessary to keep the 
pH value as high as possible, certainly well over 11-0, 
but if a soluble carbonate like sodium carbonate was 
deliberately added, the odds were strongly against a pH 
value of over 11-0. Since the chemical reactions were 
reversible, with a system of Mg, Na, CO, and OH ions 
in water, a certain amount of MgCO, was to be expected 
at equilibrium, dependent on the numbers of the 
individual ions present. Moreover, when soluble car- 
bonates were present, there were three alternative 
forms that magnesium might choose rather than the 
hydroxide (namely the carbonate, the basic carbonate 
and the double carbonate with calcium, all of them 
more soluble than the hydroxide) which raised the issues 
of metastability and super-saturation. In short, if the 
idea of using lime and soda for softening water had 
occurred to us at present instead of to Clark a hundred 
years ago, we should have set about the business on 
more scientific lines. We should not have attempted 
the simultaneous removal of calcium as carbonate and 
magnesium as hydroxide, but we should have adjusted 
the conditions first forthe removal of one and then the 
other, just as the chemist did in making a quantitative 
analysis in the laboratory. This argument had been 
the starting point of the research undertaken by his 
firm. 

When the cold lime-soda process proved unsatisfac- 
tory, it was invariably found that the raw water con- 
tained both calcium and magnesium hardness, and that 
the worst results were obtained when the proportion of 
magnesium hardness was high. Where it gave good 
results in the cold the hardness was almost entirely due 
to calcium, or in odd cases, to magnesium. From this 
reasoning and experimental data, a two-stage process 
had been built up, in which lime was first added, an 
interval allowed for precipitation and coagulation, the 
solution filtered, and soda then added. The total 
reaction time was 2 hours. The result of series of 





tests, all in parts per million, were as shown in Table I. 
These early experiments proved that, other things being 
equal, two-stage softening was faster than ome er 
softening over any fixed period of time and that the 
optimum result could be obtained by two-stage soften- 
ing if the reaction periods were extended far enough. 
The time required for complete reaction was still 
48 hours and had to be shortened for practical applica- 
tion. It had been noted that the removal of magne- 
sium in the first stage took longer than the removal of 
calcium in the second, and the effect of progressive 


TABLE I. 








. Two-Stage 

Lime and Soda * 

Property. _ added together | Process 

ater. at 58 deg. F at 55 

. pila deg. F. 
Total alkalinity ‘ts 150 120 64 
Total hardness . . a 100 95 40 
Calcium hardness Sd 100 40 25 
Magnesium hardness .. 150 | 55 15 








increases in lime over-dosage was therefore tried. It 
was found that quite a small excess of lime had a pro- 
nounced influence on the rate of magnesium precipita- 
tion and that it was useful to add up to 100 parts per 
million of Ca(OH), in terms of CaCO, in excess of the 
theoretical quantity. The excess of lime was then 
removed by adding sodium bicarbonate : 


Ca(OH), + 2NaHCO, = Na,CO, + CaCO, + 2H,0. 
If (as was customary) a slight caustic alkalinity were 
wanted in the treated water it could be provided by 


using less than the full amount of sodium bicarbonate 
because 


Ca(OH), + NaHCO, = CaCO, + H,O + NaOH. 


The process as it had developed so far might be 
briefly summarised. A measured volume of water was 
treated with saturated lime water to a theoretical 
excess of 100 parts per million, as CaCO ;, over the 
amount required by temporary hardness and magne- 
sium compounds. The water was stirred gently for 
30 minutes and allowed to stand for a further 30 
minutes, when clear water was drawn off and tested for 
alkalinity. The results gave a check on the lime-dose 
calculations. The weights of sodium bicarbonate and 
sodium carbonate required to destroy the excess lime 
and remove the permanent calcium hardness were then 
introduced and the water was again stirred i gently and 
settled for periods of 30 minutes. The total softening 
time, exclusivé of filtration after the lime-treatment 
stage, was two hours, and softening by this technique 
was equal to that obtained on the same water in the same 
period of time by the ordinary hot process (120 deg. F.) 
with sodium aluminate. The precipitate thrown down 
in stage 1 of the modified process had excellent settling 
properties, but the calcium carbonate from stage 2 
was finely divided and did not filter at all well through 
coarse material. If, however, the treated water in 
stage 2 was passed by upward flow through a bed of 
crushed limestone or calcite, the removal of CaCO, was 
complete in about ten minutes. Almost any kind of 
suspended matter would catalyse the separation of 
CaCO, and the best results of all were achieved with 
paper pulp carrying some entrained calcium carbonate. 
Perfectly clear water, containing less than 25 parts per 
million of CaCO,, was drawn off by gravity through the 
filter mat formed by settling the paper pulp after 
stirring with the water in stage 2 for ten minutes. The 
effect of paper pulp on the precipitates in stage 1 of the 
process had then been tried and it was discovered that 
the separation of magnesium was likewise as good in 
stage 1 as in stage 2. Rather curiously cotton pulp 
was not nearly so effective as paper pulp as an accelerator 
for magnesium separation. 

Magnesia was a valuable reagent for the removal of 
silica from water, and it had been found that the 
modified softening process automatically reduced the 
silica content to less than 4 parts per million, as 
against 7 parts per million by the hot lime-soda- 
aluminate process. The conditions which governed 
the precipitation of silica with magnesium hydroxide, 
however, were not yet clearly understood and the 
trials must be extended to more types of water 
supply before claims could be put forward with 
the same quantitative accuracy as for the removal of 
calcium and magnesium. 

An example of the calculations involved in the use 
of lime, sodium bicarbonate and sodium carbonate 
according to the new technique, together with the 
corresponding figures for orthodox practice, would be 
of interest. For the purpose of this illustration it 
would be assumed that the reagents were 100 per cent. 
pure. A sample of hard water from a colliery had the 
following characteristics :—Temporary hardness, 275 
parts per million ; permanent hardness, 210 parts per 
million ; calcium hardness, 345 parts per million ; and 
magnesium hardness, 140 parts per million. 

In stage 1 of the new technique, lime was added 
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equivalent to the sum of the temporary hardness ang 
the magnesium hi plus an excess equal to 109 


parts per million as CaCO,, thus : 


7 
(275 + 140 + 100) x an = 381 parts per million, 
= 3°81 Ib. per 1,000 gal. 
lons. 


After the scheduled time for reaction and filtration 
the water was tested for alkalinity. Let it be supposed 
that 100 ml. of the treated water required 1-75 ml, of 
N/10 acid, using phenolphthalein as an_ indicator, 
and 0-15 ml. with methyl orange as an indicator. 
Caustic alkalinity, namely, excess lime, was equivalent 
to 1-60 ml. of N/10 solution for 100 ml., or 80 parts 
per million expressed as CaCO,. Any discrepancy 
between the theoretical and the actual excess lime 
might be due to a small experimental error in the raw. 
water analysis or to traces of free CO, in the water. 
Water leaving stage 1 was treated with that amount 
of sodium bicarbonate which would leave 20 parts per 
million of caustic alkalinity and destroy 60 parts per 
million of excess lime in accordance with the equation 
given above. Thus: 


(60 x ips = 101 parts per million NaHCO, 


= 1-01 Ib. per 1,000 gallons. 


When this reaction took place 60 parts per million of 
sodium carbonate were produced, leaving 150 parts 
per million, out of the original 210 parts per million, 
of permanent hardness, and 20 parts per million of 
excess lime to be dealt with by sodium carbonate. 


(17 x io) = 180 parts per million Na,CO, 


= 1-80 lb. per 1,000 gallons. 


For practical working purposes the chemical charges 
would probably be 4 lb. of lime, 1 Ib. of sodium 
bicarbonate, and 2 lb. of soda ash. At 3l. a ton for 
lime, 11/. a ton for sodium carbonate, and 8I. a ton 
for soda ash, the cost of the chemicals employed would 
be 4-2d. per 1,000 gallons. 

In the orthodox procedure, the theoretical lime 
requirements were calculated as follows : 


(275 + 140) x eas = 306 parts per million, or 3-06 


Ib. per 1,000 gallons, and the theoretical soda require- 
ments, thus : 
106 ie 
210x i00 = 224 parts per million, or 2-24 lb. per 
1,000 gallons. 


The practical working quantities would be, allowing 
the usual margin for alkalinity in the treated water, 
3} lb. of lime, and 2? Ib. of soda ash, costing 3-6d. per 
1,000 gallons. Thus, even on the minimum cost basis 
for the orthodox process, the new technique was only 
a trifle more costly. If a comparison were made with 
hot-process sodium-aluminate softening the new 
technique would be considerably more economical. 
Water having the analysis shown in the foregoing 
example treated by the two-stage method with the 
calculated amounts of lime, sodium bicarbonate and 
sodium carbonate, and with paper pulp as the catalyst 
and filtering medium in both stages, was softened down 
to 27 parts per million expressed as CaCO, (comprising 
24 parts per million calcium hardness and 3 parts per 
million magnesium hardness) in a total softening time 
of 30 minutes (15 minutes in each stage). The same 
water treated with lime and soda simultaneously, in 
accordance with the calculation, retained more than 
200 parts per million of total hardness expressed as 
CaCO,, after 30 minutes, and even after two hours 
the residual hardness exceeded 100 parts per million. 

The advantages claimed for this process (for which 
application had been made for a patent) were (a) 
hardness was reduced to within 10 parts per million 
of the theoretical minimum. (6) Silica was reduced to 
a comparatively low figure. (c) The alkalinity of the 
treated water could be anything one liked to make 
it, either as regards kind or quantity. In other words, 
the residual alkalinity could be independent of the 
softening process. (d) The foregoing performance was 
achieved in the cold without the use of chemical 

ts and was applicable to all kinds of waters 
so far as laboratory data showed. (e) On account of 
the short reaction period the plant was relatively 
small, required little or no prepared foundation, and 
much less headroom than the ordinary plant. (f) The 
component parts could be prefabricated and supplied 
from stock immediately on receipt of an order. (9) 
Unit construction enabled the consumer to adapt the 
installation to changes in water demand. [If con- 
sumption increased, he added one or more units. If 
consumption decreased, one or more units were shut 
down, with a consequent saving in power. (h) There 
were only two daily tests to be made and a chart could 





be supplied showing the reagent quantities required 
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according to the test results With such a chart no 
chemical calculations by the operator would be neces- 
sary. (i) Overhauls, maintenance and repairs would 
be lighter than with the usual cumbersome lime-soda 
lant. 

P In the course of the discussion on his lecture, Mr. 
Gerrard stated that the new process had not yet reached 
the pilot installation stage. The necessary . plant, 
however, would consist of two vessels, identical in 
size and shape, and preferably having conical bases. 
These vessels would have a total combined water capa- 
city much below that of the normal vertical softening 
tank because the reactions would take place very 
much more quickly. The new process was complete 
in less than 3Q minutes, whereas the ordinary double- 
precipitation process was often far from complete in 
3 hours to 4 hours. Arrangements would be required 
for the incoming water and the lime to meet at a 
suitable point in the first reaction vessel, which might 
include some arrangement for tangential flow or a 
stirring device. There might also be a filter at the 
top of the vessel, capable of retaining flocculent particles 
of magnesium hydroxide and some of the entrained 
chalk. Water could be drawn from a point above the 
filter and led into the bottom of the second reaction 
vessel where it would meet the calculated quantity of 
sodium bicarbonate, and, if need be, sodium carbonate, 
and the precipitation of calcium carbonate would then 
ensue in a zone of pre-formed sludge or ‘ seed” 
specially provided, such as limestone granules. An 
additional filter could be incorporated towards the top 
of the second vessel and the final water would then be 
drawn off to service. In addition to those given at 
the end of the lecture, the advantages accruing from 
the smaller size of the plant, as compared with the 
ordinary lime-soda process, were that it would be 
more competitive at home, while the export market 
would also be favourably affected. Furthermore, lime- 
soda softeners operating the new process might be 
installed on board ships. 

In answer to questions regarding caustic embrittle- 
ment in boilers, Mr. Gerrard stated that the risk of 
this taking place was a result of not maintaining the 
correct boiler-water conditions. Given the maintenance 
of certain ratios, notably between the caustic alkalinity 
and the sulphate content of the boiler water, embrittle- 
ment would not occur. Caustic soda could be pro- 
duced in a boiler even though caustic soda had not 
been used as a water-softening agent. If excesses of 
lime and soda were used in a softening process, caustic 
soda was produced in the treated water. Again, if 
the water were softened with soda ash alone, and the 
dose were greater than was really required for the 
softening, the excess sodium carbonate would pass 
into the boiler and would be hydrolised into caustic 
soda. Hence, since any kind of soda alkali, except 
sodium phosphate, finished eventually in the boiler as 
caustic soda, care must be taken to avoid excess 
alkalinity in the boiler water. If caustic soda were 
employed in the softening process, only the amount 
required for the softening should be utilised. While, 
in a shell boiler operating at a pressure of 120 Ib. per 
square inch, the risk of caustic embrittlement was 
slight, the consequences were so serious when it did 
occur that it was worth while taking the necessary 
preliminary precautions. It should be remembered 
that the conversion of sodium carbonate to caustic 
soda took place quite readily. There could easily be 
a 50 per cent. conversion of sodium carbonate to 
caustic soda in a boiler in which the pressure was as 
low as 100 lb. per square inch, if the boiler were kept 
at work for weeks on end, as was usually the case. 
There was no standard figure for the allowable limit 
for caustic alkalinity, but it could be as high as 500 
parts per million in a Lancashire boiler, provided the 
sulphate present was in sufficient quantity to guard 
against embrittlement. 





Swiss INDUSTRIES FaIR.—We are informed that the 
Swiss Industries Fair will be held at Basle from April 14 
to 24. Particulars regarding the Fair may be obtained 
from the Swiss Legation, the address of which is 18, 
Montague-place, London, W.1. 





INSTITUTE OF PHYSICS.—At the request of physicists 
employed in industry in South Wales and the surrounding 
district, the Board of the Institute of Physics has author- 
ised the formation of a South Wales Branch of the Insti- 
tute, which is to be centred on Swansea. The inaugural 
meeting of the Branch will take place at 2.30 p.m., on 
Saturday, March 10, in the Physics Department of Uni- 
versity College, Swansea, when Dr. C. Sykes, F.Inst.P., 
F.R.S., a member of the Board of the Institute and 
Principal of the Brown-Firth Research Laboratories, 
Sheffield, will deliver an illustrated lecture on ‘“‘ Physics 
in Metallurgy.” Admission is free and without ticket. 
Further particulars regarding the Branch may be obtained 
from the acting honorary secretary, Dr. T. V. I. Starkey, 
A.Inst.P., The Technical College, Mount Pleasant, 
Swansea. 





LABOUR NOTES. 


THE Central Committee of the Mining Association 
of Great Britain decided, at a meeting in London last 
week, to proceed with the drafting of a constitution 
for the Central Coal Board and of a form of covenant 
to be signed by individual colliery undertakings. These 
steps naturally follow the adoption by a large majority 
of coalowners of the plan prepared by Mr. Robert 
Foot. The Board, it was stated, would take over con- 
siderable powers from individual owners, and the 
transfers would be formally made in the covenant. 
The plan was also discussed at a meeting last week of 
the executive committee of the National Union of 
Mineworkers. A detailed reply to the proposals was 
prepared, but its publication was deferred for a week 
to enable the committee, if necessary, to amplify it. 





The number of men and boys registered at Employ- 
ment Exchanges in Great Britain as wholly unemployed 
on January 15 (excluding 20,451 men classified as 
unsuitable for ordinary industrial employment) was 
63,213 ; those registered as on short time, or otherwise 
temporarily stopped numbered 1,056 ; and unemployed 
casual workers numbered 804. The number wholly 
unemployed was 7,983 more than the corresponding 
figure three months before. The figures for women and 
girls were 32,060 wholly unemployed—an increase of 
8,055 in three months—1,539 temporarily stopped, and 
48 unemployed casual workers. All the administrative 
regions showed increases in the numbers registered as 
unemployed. : 





At its meeting last week, the Agricultural Wages 
Board made Orders, to operate from March 4, increasing 
the minimum rate of wages for all adult male workers by 
5s. a week and the overtime rates of such workers by 
ld. an hour. The Orders also provide that, consequent 
on the increase of the weekly minimum wages, the 
rates for casual and part-time adult male workers shall 
be increased by ld. an hour. After considering objec- 
tions received to the proposed provisions to fix mini- 
mum rates for piece work on a time basis, and to make 
directions on holidays with pay for piece workers, the 
Board included the provisions in each of the County 
Orders. 





Negotiations are stated to be in progress between the 
Engineering and Allied Employers National Federation 
and the Association of Engineering and Shipbuilding 
Draughtsmen on the subject of a minimum scale of 
wages for draughtsmen. According to the Association, 
the present system of wage adjustment results in a 
wide difference between the payments to draughtsmen 
of comparable ability employed on the same class of 
work either by the same firm or by similar firms. 





The Committee of the World Trade Union Conference 
announced last week that it would re-convene the 
Conference in September to adopt a constitution, and 
set up a permanent organisation. Meanwhile, the 
Committee—whose headquarters are to be in Paris— 
will carry out the decisions of the Conference. One of 
the claims of the new international body, it will be 
recalled, is for representation at the peace conference 
and on all commissions and agencies concerned with the 
peace settlement, beginning with the San Francisco 
Conference in April. That claim, it is understood, is 
to be presented forthwith to the heads of the United 
Nations. 





Thirty-eight new members were enrolled in January 
by the United Patternmakers’ Association, the total 
membership of which is now 13,997. During January, 
15 members were paid trade benefit, and 328 sick bene- 
fit. The number of superannuated members is 660. 


Mr. Beard, the general secretary of the United 
Patternmakers’ Association, is severely critical of the 
Provisions for Avoiding Disputes. ‘‘ It is very rare,” 
he writes, in his organisation’s latest Monthly Trade 
Report, ‘‘ that the unions obtain any advantage from 
them. While I can agree,”’ he continues, “ that some 
kind of machinery is necessary to enable both sides to 
meet to try and obtain settlements of disputes which 
arise from time to time, this machinery is too one-sided 
to be considered fair. The Joint Trades Union Move- 
ment share this view and have recently tried to secure 
amendment to it, but without success. The Confedera- 
tion have considered the matter and have arriyed at 
the conclusion that the whole question will have to be 
tackled by the joint trade unions in the industry in 
the near future. The agreement will have to be 
brought into line with modern conditions, for it has 
been in existence, for some unions at least, since 
Edwardian days, with very little alteration.” 





*““No agreement can function successfully,” Mr. 
Beard declares,‘ where the employer can act as judge 





and jury on their own cases. Modern conditions,” he 
says, “‘ demand modern machinery of negotiation, and 
a meeting which is suspect by either side is doomed to 
failure. The force behind the present agreement is 
managerial functions, and all that this implies. This 
might have been a necessary development of the 
industrial revolution, but it is out of date. The post-war 
period should recognise that the engineer invests his 
life experience in the industry and should have a 
share in its prosperity and management.” 





The Burnham Technical Committee has agreed on 
salary-scale increases for teachers in technical colleges 
and institutes, art colleges and art schools, estimated 
at 2,130,000. It is recommended that from April 1 
next to March 31, 1948, the scale for men assistants 
should be from 300I., rising by annual increments of 
151. to 525l., and for women 2701I., rising by increments 
of 121. to 4501. One increment should be added in the 
case of teachers who have spent three years in approved 
study or training, and two increments in the case of 
those who have thus spent four years. For graduates 
there should be added, to the minimum 15l. for men 
and 12/. for women, and to the maximum 301. for men 
and 241. for women. Special posts would carry addi- 
tional salary—ranging from 50/1. to 1001. for men and 
401. to 801. for women. 





Senior assistants would be on scales of 600I. rising by 
increments of 251. to 7501. for men, and 4801. rising by 
increments of 201. to 6001. for women. There would 
be four grades of heads of departments according to 
the importance and standard of work and the number 
of students, with increments of 251. for men and 201. 
for women as follows :—Grade 1, men 6001. to 750l., 
women, 4801. to 6001.; Grade 2, men 7501. to 8501., 
women 6001 to 680/.; Grade 3, men 9001. to 1,0001., 
women 7201 to 8001.; Grade 4, men over 1,000/. and 
women over 8001. The possibility of framing standard 
scales for principals is being re-examined by the Com- 
mittee. 





The purpose of the Ministry of Fuel and Power Bill, 
to which the House of Commons gave a second reading 
on Friday last week, is, as Major Lloyd George ex- 
plained, to continue the Ministry’s functions, other 
than the emergency ones, after the period of emergency 
was over, so that functions which before the war were 
operated separately would remain under one Minister 
who would be charged with their effective and combined 
development. The Minister would not have, under 
the Bill, any powers over industry or individuals which 
he did not already possess by statute. 





There was no doubt, Major Lloyd George went on 
to say, in moving that the Bill be given a second reading, 
that we shall have to make better use of our fuel 
resources than in the past. Fuel might well be the 
biggest economic factor in this country after the war 
was over. The regional surveys would show that while 
we had still large resources of coal, they were not 
unlimited, and in regard to some particular qualities 
we were actually in sight of exhaustion. The acquiring 
of coal became more difficult year by year, and it was 
imperative that we should use this national asset as 
careful and as efficiently as possible. 





The Minister added that he mentioned these matters 
in support of the proposal to continue the Ministry of 
Fuel and Power as a whole into the reconstruction 
period. The range of problems affecting fuel and 
power industries would, at any rate for some time, need 
the whole-time attention of one Minister, and no one 
could doubt that it would be a full-time job for a good 
many years after the war. 





INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—The 1945 examinations for associate membership 
and graduateship of the Institution of Heating and 
Ventilating Engineers will be held on Saturday, April 28. 
Completed application forms should be in the hands of 
the acting secretary of the Institution, 72-74, Victoria- 
street, London, S.W.1, by March 5. 





INFRA-RED LAMP HEATING.—A brochure has recently 
been published by the General Electric Company, 
Limited, Magnet House, Kingsway, London, W.C.2, on 
the subject of infra-red electric lamp heating equipment 
using trough reflectors. It describes in a comprehensive 
manner the developments made in this firm of heat treat- 
ment for many industrial processes and deals with such 
matters as rhodium-plated reflectors, trough design, 
the temperatures attained and the design of plant. 
Typical installations for the drying of paint, insulating 
varnishes, foundry moulds and synthetic glues, and the 
curing of fabrics and the softening of plastics are 
described. 
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OIL GROOVES IN PLAIN 
BEARINGS.* 


By D. Crayton, D.Se., A.M.I.Mech.E. 
(Concluded from page 160.) 


General Behaviour.—(a) The coefficient of friction is 
low (generally less than 0-002), as would be expected 
for the relatively high duty of the bearing. 

(b) Increase of speed leads to higher feed under all 
conditions, and to a slightly higher coefficient of fric- 
tion ; the latter actually indicates a greater safety, the 
decrease of viscosity due to rise of temperature not 
quite wholly compensating for the increase of speed. 

(c) The rate of change of bearing temperature with 
change of oil flow through the bearing very rapidly 
decreases as the quantity increases, the flow-tempera- 
ture curve being hyperbolic in shape; so that cooling 
a bearing in this range of conditions by either pumping 
an excess of oil through it or cutting grooves to pro- 
mote flow seems rapidly to become inefficient. The 
viscosity value, which represents, for constant other 
conditions, a rough measure of safety of the bearing, 
changes only 25 per cent. for the 8-deg. C. (14-deg. F.) 
lowering of the temperature effected by cutting a 
1}-in. axial groove at the bottom (Table I, page 159, 
ante) when the feed increases from 6 fluid oz. to 18} 
fluid oz. per minute. On the other hand, if a hole at 
90 deg. on the outlet side is replaced by one at the 
bottom, the temperature change is such that the safety 
increases by 75 per cent. or more for a four-fold increase 
of flow. The second example confirms the need fora 
forced-circulation system for a bearing performing any 
substantial duty, in addition to the desirability of feed- 
ing the oil at the point most remote from the load. The 
majority of the points on the oil flow-bearing tempera- 
ture curve lie closely on the smooth curve. No point 
stands out to show a relatively low bearing temperature 
for a given oil supply, indicating that on this relative 
basis no groove is more éfficient for a given oil flow 
than the rest. There are several cases, however, in 
which there are relatively high bearing temperatures ; 
most of them occur where the pressure film is cut, but 
those for the 1}-in. groove at 90 deg. on the inlet and 
outlet sides show it to a small extent, probably because 
of an undue proportion of oil escaping at the ends of the 
grooves without effecting a cooling action. 

(d) The response of flow to wide variation of oil 
supply pressure is not ap 8 a result in contrast with 
that found by Spierst for the flow through the bearings 
of a motor-car engine, where it was inferred that the 
behaviour corresponded with Poiseuille’s law under the 
supply pressure. In the particular tests, the increase 
of safety (as above) for increasing the supply pressure 
from 40 Ib. to 100 Ib. per square inch is only about 
10 per cent. 

(e) The effect of oil inlet temperature on bearing 
temperature is only a fraction of its own change. In 
the particular tests quoted in Table II, page 159, ante, 
bottom-hole supply, 30 deg. C. (54 deg. F.) decrease of 
oil temperature gave approximately 25 per cent. 
increase of safety; 40 deg. C. (72 deg. F.) for the 
circumferential groove in Table I made only 15 per 
cent. difference. 

(f) When the circumferential groove is extended 
from 270 deg. to 360 deg., without effect on the oil 
flow, the running temperature and the friction are 
greater, a result of cutting through the pressure film, 
bringing the surfaces closer together and decreasing the 
safety of the bearing. Reducing the width of the bush 
by ¢ in. still further increases the coefficient of friction 
and the running temperature. 

(g) The flow is generally some 2} times as large for 
the 0-0041-in. clearance as for the 0-0025-in. clearance, 
except for the axial grooves at the side which might be 
expected to be affected by the different eccentricity of 
the journal in the clearance space. The bearing tem- 
peratures are slightly lower. 

The starting point of the grooving system was a 
}-in. hole drilled through the bush at the crown, as 
shown by the inset drawing to Fig. 6, which is drawn to 
twice the scale of the developed surfaces. A tube 
with a }-in. central passage was screwed into this 
hole to allow pressure measurements to be made when 
the tap here was closed ; when the tap was open, the 
oil flow through it was observed, in addition to that 
from the sides of the bearing. The results are given in 
Tables III and IV, opposite. The bracketed letters 
in the second column refer to the diagrams in Fig. 6, 
which show the positions of the holes and grooves in 
the developed surface of the bush as seen from inside. 
The results reported have been obtained with a single 
bush, and form therefore a consistent series ; many of 
them have been checked with another bush and con- 








* Paper read at a meeting of the Institution of Mecha- 
nical Engineers, London, on Friday, January 12, 1945. 
Abridged. 

+ Report of the Automobile Research Committee on 
** Oil Flow through Engine Bearings.” JI.I.A.E., vol. 9, 
page vii (1941). 





firmed the conclusions drawn. As before, however, 
the emphasis is on the qualitative nature of the results 
rather than on the exact values obtained for each 
variable. 

The following features of the results may be noted. 
Opening the single hole at the crown of the bush leads 
to an increase of running temperature and an increase 
of the coefficient of friction, indicating decrease of 
safety of the bearing by decrease of film thickness. 
Although a film at considerable pee ne is tapped, the 
quantity flowing through the hole when open is small, 
presumably due to the limited amount of oil accessible 
to the hole; the total flow is increased. As a groove 
is cut from the top hole into the inlet side of the film 
(Table III), the pressure with the hole closed falls 
continuously, down to the 90-deg. position, due to 
“ averaging " with the low-pressure regions. The side 
flow of oil continuously increases. The coefficient of 
friction and the running temperature show a small 
general rise. With the hole open, there is not much 
change in running temperature or friction due to 
cutting the groove on the inlet side. The total oil flow 
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shows a nearly continuous increase, at first by increase 
of both side and top flow, but later by the top flow 
increasing more than the fall of the side flow ; this fall 
of side flow is considerable after the first one-fifth of 
the groove is cut. 

When the top hole is extended into the outlet side 
of the film (Table III, lower part), there is, with the top 
hole closed, at first a slight rise of pressure, thought to 
be due to averaging the normal load-line pressure with 
the higher pressure just beyond the crown in the direc- 
tion of the point of closest approach. The pressure 
then falls again, the change being specially marked 
between the 0-9-in. and 1-2-in. groove lengths, pre- 
sumably due to entering, relatively suddenly, the low 
(or even, previously, negative) pressure region beyond 
the point of closest approach. That the pressure 
still remains positive when the groove reaches 90 deg. 
is probably due to the ae g of pressure with the 
higher pressure regions, the oil not having a free escape. 
There is a general rise of friction, but no change of 
temperature was recorded until the last extension was 
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made. The oil flow is practically constant, probably 
because it is dependent on the converging part of the 
film, which is not interfered with by the grooving on 
the (mainly) diverging part. When the top hole ig 
open, the extension of the groove into the outlet side 
of the bearing leads to a slight fall of temperature, but 
little change of friction. The side flow is not changed, 
The top flow, which is only a fraction of the side flow 
rises to a maximum and then falls lower than at first - 
the maximum does not poy ee with that of pressure 
in the closed-tube case, but the variations are presum. 
ably due to combination of the effects of pressure and 
the quantity of oil accessible to the groove. 

When the 90-deg. groove on the inlet side is ex. 
tended into the outlet side, there is at first a rise of 
pressure with the closed tube because of tapping a 
still higher pressure region, as before, but the pressure 
falls again to a lower value still for the 180-deg. groove, 
The side flow falls with this extension of the groove, 
possibly due to oil from the converging part of the 
film being “ piped ” to the outlet side instead of being 
forced out sideways. The friction and temperature 
are little affected. When the tube is open, the exten- 
sion of the groove on the outlet side leads at first to a 
slow fall of top flow, contrary to expectation from the 
increase of pressure noted; the side flow increases a 
little, possible due to the greater pressure, and then 
remains constant. There is little change of friction and 
temperature. 

When the 90-deg. outlet ve is extended on the 
inlet side there is immediately a sharp rise of pressure, 
which then remains constant until the 180-deg. groove 
is made. There is a slight rise of friction, but little 
change of temperature or flow. The flow is little 
greater than when there is no groove at the top. When 
the top hole is open, the extension on to the inlet 
side leads to a large increase of the flow through the 
top hole, by making oil in the larger clearance parts of 
the film accessible to the hole. The side flow falls at 
the same time, though not quite to the same extent ; 
it becomes substantially less than the top flow. There 
are small variations of both friction and running tem- 
perature. 

When the 180-deg. groove is extended to 360 deg., 
the top pressure, of course, becomes equal to the supply 
pressure ; there is only a slight increase of side flow. 
When the hole is open, there is naturally a large flow 
through it, seeing that it is then directly connected 
with the supply hole, and the bearing is appreciably 
cooled ; the side flow is doubled. 

The effect of bush width was found with the 360-deg. 
groove, these results being of interest because some 
internal-combustion engine bearings are narrower 
than the test bearing. Reduction by } in. and then 
by { in. (the latter leaving only { in. width, of which 
} in. was groove) and keeping the load per unit pro- 
jected area the same, led progressively to increase of 
coefficient of friction and decrease of running tempera- 
ture. The explanation involves the closer approach 
of the surfaces, the diminution of sheared film area, 
the lower value of total load in dividing into the friction 
force to obtain the coefficient, etc., and cannot be 
given without further analysis. The side flow also 
increased. By leaving the original total load on the 
bearing for another observation, with each of the 
shorter bearings, it was shown that further increases 
of flow occurred with increase of the intensity of load. 
The bearing temperatures increased ; the coefficient 
of friction decreased due to the friction force, though 
increasing, not i ing as much as the total load. 

A test of the effect of speed was made with the 180- 
deg. groove. running temperature increased 
progressively, but the coefficient changed little, pre- 
sumably due to the higher rate of shear of the oil com- 
pensating for the decrease of viscosity. The side- 
flow remained constant and the top flow increased in 
proportion to the speed. 

In a series of observations at 4,000 r.p.m., similar to 
some of those at 2,500 r.p.m.,the same qualitative re- 
sults were obtained in all cases. Natural ~~ tem- 
peratures were about 20 deg. C. (36 deg. F.) higher 
throughout. The pressures with the top hole closed 
were very closely equal to those of 2,500 r.p.m., as 
would be expected under the same loading conditions ; 
the side flow was 40 per cent. to 50 per cent. higher. 
With the top hole open, the flow through it was gene- 
rally slightly higher and showed the same variations 
as at 2,500 r.p.m. 

Several variations were made in the oil supply con- 
ditions with groove g (see Fig. 6). (i) Applying a back 
pressure of 80 lb. per square inch, as might occur with 
dual supply holes, there is a reduction of top flow in 
each case, as might be expected, and the side flow is 
on the average slightly increased—see Tables III and 
IV. (ii) When the supply pressure is reduced to one- 
half at 40 Ib. per square inch, the oil flows are slightly 
reduced, not nearly in proportion to the pressure except 
for the one low side flow, and the running temperatures 
slightly increased. (iii) When the supply temperature 
is increased from 70 deg. to 100 deg. C. (158 deg. to 
212 deg. F.), there is some increase of running tem- 























































































































MARCH 2, 1945. ENGINEERING. 179 
= 
— 
TABLE III.—GROOVES IN LOADED PORTION OF BEARING ; 2,500 R.P.M. 
Top Hole Open. Top Hole Closed. 
Oil Flow, 
Hole or Groove at Crown of Bush. Diagram, Vis- Co- Fluid Oz Vis- Co- Top Side 
Fig. 6. Tempera- cosity, efficient Per Min. Temper- cosity, efficient | Pressure, Flow, 
ture, Centi- of ture, Centi- of Lb. per Fluid 
Deg. C. poises. Friction. p Deg. C. poises. Friction. Sq. In. Oz. per 
Side | Top. Min. 
p-in. hole . ° (a) 110 12-2 0-0018 5} q 107 13-4 0-0014 2,980 5 
}-in. hole + 0- 3-in. groove extending hole on Inlet side of film (b) 111 12-0 0-0019 6 1 104 14-4 0-0015 2,400 5 
}-in. hole + 0-6-in. ” ” ” . (ec) 110 12-2 0-0017 4 2 108 13-0 0-0015 1,420 6 
}-in. hole + 0-9-in. ” ” ” ” (d) 108 13-0 0-0019 4 3 106 13-8 0-0017 930 7 
j-in. hole + 1-2-in. ,, ” ” (e) 110 12-2 0-0019 2 5 110 12-2 0-0018 500 7 
in. hole + groove to 90 deg.,’ 29 if) 110 12-2 0-0019 1 6 110 12-2 0-0017 314 7 
ee + do. + $-in. groove, extension on "outlet side (g) 108 13-0 0-0020 23 6 108 13-0 0-0018 356 7% 
do. + do. + 1-in. ” (A) 109 12-7 0-0021 24 5 110 12-2 0-0018 330 7 
180-deg. groove (i) 108 13-0 0-0019 2 5 110 12-2 0-0019 260 H 
360- p-deg. groove (j) 104 14-4 — 4 (66) 110 12-2 0-0019 (80) 7 
“in. narrower bush (1} in. wide)—360 deg. groove (k) 100 16-1 0-0030 63 (65) 104 14-4 0-0026 (80) 9 
r -.1 NAIEOWSE bush (§ in. wide)—360 deg. groove (2) 97 17-7 0-0052 1l (63) 101 15-7 0-0053 (80) 15 
i -in. . narrower bush (1} in. wide)—360 deg. groove; 2,100 Ib. 
per square inch : (k) 105 14-1 0-0028 8 (66) 111 12-0 0 -0026 (80) 11 
j-in. narrower bush é in. wide)—360 deg. groove ; 3,000 Ib. 
per oquase inch . °° ee () 107 13-4 0 -0037 15} (65) 110 12-2 0-0035 (80) 19 
(g) above, with 80 Ib. per square inch back pressure (g) 110 12-2 0-0020 2t 5t _ _ — _ _ 
Effect of Speed— 
180-deg. groove ; 2,500 r.p.m. (i) 108 13-0 0-0020 2 4 
a kia 3,000 r.p.m. ee 115 10-8 ms 2 
i 3,500 r.p.m. Rs 122 9-1 — 2 7 
a 4,000 r.p.m. - 128 7-9 0-0021 2% 6 
Direction of Rotation Reversed. 
}-in. hole (a) 110 12-2 0-0018 53 1 106 13-8 0-0015 3,200 5t 
reversed 
j-in. hole + 0-3-in. groove extending hole on outlet side of film S 110 12-2 0-0019 54 1; 106 13-8 0-0015 3,250 53 
reve! 
j-in. hole + 0-6-in. (ec) 107 13-4 0-0017 53 1% 105 14-0 0-0015 2,900 52 
reversed 
j-in. hole + 0-9-in. ” ” (d) 106 13-8 0-0019 5+ 1% 104 14-4 0-0017 2,130 5} 
reversed 
j-in. hole + 1-2-in. ” ” ” (e) 109 12-7 0-0019 54 1} 106 13-8 0-0018 840 54 
reversed 
}-in. hole + groove to 90 deg. ,, ” ” ” Y) 107 13-4 0-0019 5k 2 110 12-2 0-0017 90 6 
reve 
do. + do. + 4-in. groove extension on inlet side (g) 108 13-0 0-0020 43 2} 110 12-2 0-0018 262 54 
reversed 
do. + do. +1-in.  ,, ” ” (h) 110 12-2 0-0021 3t o lll 12-0 0-0019 266 5t 
reversed 
180-deg. groove (i) 108 13-0 0-0019 2} 5 110 12-2 0-0019 246 6} 
reversed 
(9). above, with 80 Ib. per square inch back pressure (g) lll 12-0 0-0020 5 1} -— — —_— _ _ 
reversed 
TABLE IV.—GROOVES IN LOADED PORTION OF BEARING—EFFECT OF OIL-SUPPLY CONDITIONS; 2,500 R.P.M. 
Oil Su 
Condit: pply Top Hole Open. Top Hole Closed. 
Groove. Oil Flow, Fluid Oz. 
Pressure, | Tempera- es Viscosity, | Coefficient per Min. B cseetng Viscosity, | Coefficient wh ba oa 
Sa. Deg C om | Soe sth ture, saan Fricti Lb. per | Oz. per 
iq. In . p poises. Friction. p poises. on. P 
Deg. C. Side. Top. Deg. C. Sq. in. Min. 
Groove from 90 deg. on inlet side to ( 80 70 110 12-2 0-0021 13 64 112 11-08 0-0021 256 8 
4 in. beyond top hole on outlet ieee iS 7 113 11-5 0-0021 113 11-5 0-0020 235 64 
(g) of Fig. 6 st ‘ 80 100 — —- — _— == 125 8-5 0-0019 204 123 
Do., with 80 Ib. per sq. in. back are 
at top hole F ~ 80 70 109 12-7 0-0022 23 5 —_ an Tr = vied 
Groove from 90 deg. on outlet side to 80 70 110 12-2 0-0021 5} ly 110 12-2 0-0022 140 a 6t 
} in. beyond top hole on inlet our 40 70 113 11-5 0-0022 4y 115 10-8 0-0020 100 5 
~{g) of Fig. 6 reversed . ° 80 100 —_— — —_ —_— — 122 9-2 0-0019 52 Ot 
Do., with 80 Ib. pose in. back _— ’ 
at top hole k 80 70 110 12-2 0-0022 6} + _ —_ _ _ _— 









































perature, reduction of friction, increase of side flow, 
and a decrease of top hole pressure. 

As the temperature rose to the equilibrium running 
temperature, it was observed that the pressure at the 
top hole of the bush showed a continuous decrease. 
When, in a later series of tests, the effect of temperature 
was more systematically investigated, it was found 
that this decrease persisted through to the temperature 
at which rising friction indicated incipient failure. 
Two "— pressure-temperature curves are shown 
in Fig. 7, opposite, for 500 r.p.m. and 2,500 r.p.m. 


Pp 
p Telate to 


Owing to the decreasing rate of change of viscosity 


Curves p relate to temperature, and curves 
ZN 


>: 
with temperature, the shape of curve obtained in 
plotting pressure (actually the ratio of pressure to 


). against the non- 


x 
dimensional group = is rather different (see Fig. 7). 


bearing load per unit area, 


Here the drop is confined more nearly to the low- 
value regions, as shown by the 500-r.p.m. curve; that 
is, the greatest drop of pressure occurs over only a 
relatively small range of oad and speed as incipient 
contact is approached. The close co-ordination effected 
by the latter method of plotting is evident. 

These results are contrary to accepted ideas, It 
would be expected that the pressure at the crown would 
increase, because the point of closest approach and 
that of maximum pressure trend towards the load 
line ; and because the film will contract slightly circum- 
ferentially, with a consequent necessity to have a 
higher maximum to allow for the total load to be taken. 
The latter may only be small as the contraction is in 
the region of low pressures, which, moreover, have 
only a relatively small vertical component; the 
pressure would be expected to increase, however, not 
decrease to the marked extent noted. The explana- 
tion may lie in either distortions, which, with the 
present form of bush, are known to be small, but 
which may become significant as the film becomes 
very thin ; or in temperature effects in the film, again 





becoming more significant as the films become very 
thin and the rate of shear becomes increasingly high. 
To allow the total load to be equilibrated, there must 
inevitably be a redistribution of pressure, and the 
results emphasise the need for more work to be done 
on determining the pressure pattern in bearings operat- 

ing under these high-duty conditions so as to have a 
x Hoes picture of the film behaviour. 

To provide some measure of the state of safety of 
the bearing in each condition, it was heated by 
the burner shown in Fig. 2, page 158, ante, until the 
friction passed through the minimum and began to rise, 
showing incipient contact to be occurring ; if the heating 
were continued, bearing failure would result. To avoid 
damaging the surfaces and yet provide a definite 
end-point for the test, the final coefficient of friction 
was ordinarily limited to 0-0015, that at the minimum 
for the plain bush being of the order of 0-0006. The 
heating arrangements were quite inadequate to com- 
pete with the cooling effect of the full flow of oil, so the 
supply pressure was dropped to 10 Ib. per square inch, 
this having been shown not to affect the friction-tem - 
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cag curve over the lower ranges. Moreover, the 
ailure temperature was much too high, at 2,500 r.p.m., 
to be reached without ruining the bush by distortion, 
so the speed was dropped to 500 r.p.m., or even to 
100 r.p.m. There is normally good correlation of 
results for different conditions en plotted in terms of 
> x a or simply ZN, seeing that for these tests 
the other terms are constant; for a given speed, the 
viscosity becomes the significant quantity, changes of 
which would represent equivalent changes of speed or 
load. The curves were of the general forms shown 
in Fig. 4, page 158, ante. 

The following observations are noteworthy. No 
adverse effect was found from the grooves cut in the 
unloaded side of the bearing. When the grooves in 
the unloaded side were extended into the pressure 
film, the failure temperatures were reduced. Thus 
with one (phosphor bronze) bush, failure temperatures 
at 500 r.p.m. fell from 192 deg. C. (378 deg. F.) for the 
plain bush to 159 deg. C. (318 deg. F.) for a 270-deg. 
groove (f in Fig. 5, page 158, ante) the relative safety 
given by the ratio of viscosities being 1 to 3. When 
360-deg. grooves were cut, the relative safety varied 
from 1 to } to 1 to ¥, for different bushes. 

With a single hole at the top of the bush, the failure 
temperature is closely the same, whether the hole is 
open or closed. This result is contrary to the expecta- 
tion that the open hole would let down the pressure 
film locally ; and indeed, when the film is thicker at 
higher speeds, the running temperature and coefficient 
of friction are higher, as already noted. It appears, 
however, that, as the surfaces approach each other, 
the extent of film affected by the release of pressure 
becomes much less and the two conditions are not 
ultimately appreciably different ; the flow of oil from 
the top tube decreases as the temperature rises until 
towards failure it comes away merely in drops. This 
independence of the final temperature on whether the 
hole is open or not persists when grooves are cut in the 
pressure film cither way, but it can be understood 
better then, as the pressure obtaining in the closed 
groove is less than with the single hole and must have 
less effect in contributing to ing the load. 

Cutting a groove from the hole into either the inlet 
or outlet side of the film leads to a fall of failure tem- 
perature and a rise of the minimum coefficient of 
friction. As the failure temperatures vary somewhat 
from bush to bush and are critically dependent on the 
surface finish, they should not be taken as indicating 
more than the order of change. 

There was not much change on extending the 90-deg. 
groove on the other side of the top hole on either the 
inlet or outlet side. The minimum coefficient of 
friction, which had risen to 0-0012 for the 90-deg. 
groove, rose farther, to 0-0015 for 180 deg. Then, 
when with the 360-deg. groove the bush was reduced 
in width, the minimum rose to 0-004. The arbitrary 
final coefficient of friction had to be increased to get 
an end-point, and comparison was not possible with 
previous values; however, further decrease of failure 
temperature was found. 





CHROMATE TREATMENT FOR 
ZINC-PLATED STEEL. 


A metuop of enhancing the corrosion resistance of 
zine electroplated steel surfaces or zinc die-castings 
has been developed by Rheem Research Products, 
Incorporated, Baltimore, U.S.A. The Iridite process, 
as it is termed, is similar in principle to methods em- 
ployed in this country, and consists in immersing the 
plated article or die casting for from 10 to 30 seconds 
in a bath containing bichromate salts aeidified with 
an organic acid and maintained at a temperature of 
from 75 deg. to 80 deg. F. The article is then rinsed 
in cold and in hot water and dried at a temperature not 
exceeding 200 deg. F. The coating imparted to the 
article is uniform, tightly-adherent, opaque, and olive 
green in colour, and is stated to be extremely resistant 
to salt-spray and atmospheric corrosion. Under an 
accelerated salt-spray test, in which specimens were 
exposed to the action of a mist of 20 per cent. sodium- 
chloride solution at a temperature of 95 deg. F., white 
corrosion products were formed on clean zinc surfaces 
within from 6 to 24 hours. Chromated surfaces, on 
the other hand, remained unchanged for periods of 
from 150 to 500 hours. In an article on the process, 
contained in a recent issue of Steel, Dr. R. M. Thomas, 
of Rheem Research Products, points out that the 
resistance of the protective film to abrasion is relatively 
low, owing to the fact that it is very thin and is super- 
imposed on a fairly soft base metal. The film, 
however, is practically, but not absolutely, insoluble in 
water; hence moisture tends to leach out small quan- 
tities of chromate which afford some protection to the 
abraded and exposed base metal. ine surfaces are 
difficult to paint ; a chromated zinc surface, on the other 
hand, affords a good base for paint and no cases of pre- 
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INTERNAL-COMBUSTION ENGINES. 


563,790. Unit Construction of Engines. Davey, Pax- 
man and Company, Limited, of Colchester, and E. P. 
Paxman, of Colchester. (8 Figs.) March 10, 1943.— 
The object of the invention is to enable a multi-cylinder 
engine to be built up from standard unitary components 
of exactly similar form to those used for a single cylinder 
engine, while the specialised machining and alignment 
work is reduced to the minimum. The cylinder 1 is 
formed with its water jackets 2 as a single casting, the 
upper surfaces of which all lie in one plane at 3, 3,which 
renders their machining a simple and straightforward 
operation. To facilitate casting and core removal, the 
cylinder block unit, which is square or rectangular in plan, 
is formed with openings on opposite sides, these being 
closed by thin metal plates 6 (Fig. 2), welded in position. 
From the cylinder-block unit the cylinder is continued as 
a sleeve 7 projecting into a crankcase 8, the upper portion 


ven after the 

















(569, 700) 

of which terminates in a joint face, the component por- 
tions of which lie all in one plane 9-9 and upon which a 
similarly formed joint face on the underside of the cylin- 
der block unit seats. The cylinder head unit 4, which fits 
on to the cylinder, contains a fuel-injection nozzle 10, com- 
bustion chamber, exhaust port, and inlet and exhaust 
valves, and upon this unit is mounted a valve cover 13a. 
The joint faces between the valve cover 13a and cylinder 
head 4 lie in one plane 15-15 to facilitate machining and 
assembly. The units are secured together by bolts 16 
passing through the cylinder head and cylinder block 
units and screwing into threaded sockets in the crank- 
case 8. These bolts pass through tubes in the cylinder 
water jacket. The valve cover unit 13a is secured in 
position by bolts 19, which screw into threaded sockets 
in the cylinder-head unit. The crankcase sides are 
closed by inspection doors 23, one of which carries an 
oil filter 24. On the upper part of the crankcase is 
mounted the fuel pump 25 and between the crankcase 
and the valve-cover unit run push rods 26. These push 
rods are housed in tubular casing 27 fixed between the 
head of the crankcase and the valve-cover unit and are 





mature flaking or peeling have been experienced so far. 


clamped in place by the fixing of those components in 


their assembled positions. To produce a multi-cylinder 
engine, cylinder-block units, cylinder-head units and 
valve-cover units are built up into a number of asse mblies, 
all mounted by means of the vertical bolts 16 upon g 
crankcase and to enable the cylinders to be placed Closely 
together, adjacent cylinders are arranged as shown jn 
Fig. 2, where a thin metal plate 28 is welded in Position 
and separates two adjacent water jackets. The crank. 
case 8 for a single cylinder is formed in two co-axial eng 
sections. These sections are formed with flanged aper. 
tures to carry the bearings for the crankshaft, one such 
aperture being formed in a separate plate which jg 
secured in position over the crankshaft after the crank 
has been positioned beneath the cylinder. The complete 
crankcase assembly presents a circular aperture in which 
the cylinder 7 is inserted and seats on a common joint 
face. To adapt this crankcase to a multi-cylinder engine 
intermediate sections are inserted between the end sec- 
tions, the whole crankcase assembly being held together 
by long bolts running horizontally through the unit, 
(Accepted August 30, 1944.) 


MISCELLANEOUS. 


563,368. Excavator. Priestman Brothers, Limited, of 
Hull, and A. Cook, of Hull. (3 Figs.) February 17, 
1943.—The invention is a mechanical excavator of the 
kind havihg a boom that can be raised and lowered 
and a scoop movable bodily along the boom and actuated 
by a rope or chain. a is the scoop mounted on a pivot 
in the carriage c, which travels along the boom d by 
means of rollers running along the boom at the top and 
bottom. The boom is pivoted at z in the turntable of 
the excavator. A rope f is attached to the top of the 
scoop a and is carried round a pulley A on the carriage ¢, 
out to a sheave on the end of the boom d and back to 
the winch k associated with the boom. Another rope | 
attached to a suitable anchorage at the left-hand end 
Passes round a sheave m on the end of the boom d and 
back around a winding drum under the control of the 
operator, for raising and lowering the boom. The 
carriage c has a guide p at the front in which slides a 
bolt o, which, when the scoop is in the digging position, 
is dropped, so as to form a stop which prevents the 
scoop from turning farther in a clockwise direction so 
long as the bolt is down. The scoop carries the plate q¢ 
forming an abutment to bear against the end of the bolt o, 
and the base of the carriage. The lever r pivoted on 
the carriage has a forwardly projecting arm which 
engages in a slot or notch in the bolt o, the lever having 
a downward projection which is acted upon by a spring u 
so as normally to kold it in the position with the bolt 
down. A trip cord is connected to the upper end of the 
lever r and carried back to the cab containing the winch k 











for control by the operator. At the end of the boom 
adjacent the sheave is a stop w which co-operates with 
the head of the bolt o during the discharge of the scoop, 
as described below. In operation, the scoop a is hauled 
along the boom d in an outward direction by winding the 
rope f on the winch k, while the carriage c travels by 
its rollers along the boom, and the scoop, the forward end 
of which is slightly inclined downwards, digs into the soil 
and picks up the surface material. On reaching the end 
of its travel the head of the bolt o in its lower position 
passes under the stop w and goes just to the right-hand 
side of this before the carriage comes to rest with its 
front face bearing against the back of the stop w. With 
the rope f still taut, the trip cord is now pulled back 
to draw back the lever arm r, to raise the bolt o so that 
the head of the bolt now comes above the horizontal 
production of the stop w, while the lower end of the bolt 
comes clear of the plate g on the back of the scoop a. 
The rope f is now paid out an inch or two, allowing the 
carriage c to move back while the head of the bolt o 
engages with the cross-bar of the stop w, which keeps 
the bolt o raised, although the trip cord may now be 
released. The carriage c is now locked to the end of 
the boom d, and the boom can be raised and swung in 
any direction ready for discharging the contents of the 
scoop. The discharge is effected under the action of the 
weight of the earth or spoil in the scoop a by paying out 
the rope f as slowly as desired under the control of the 
operator. As the rope is paid out it allows the attach- 
ment on the top of the scoop to move forward while 
the scoop discharges its contents. (Accepted August 10, 
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OIL GROOVES IN PLAIN BEARINGS. 


TABLE III.—GROOVES IN LOADED PORTION OF BEARING ; 2,500 R.P.M. 






















































































Top Hole Open. Top Hole Closed. 
Oil Flow, 
Hole or Groove at Crown of Bush. Diagram, Bearing Vis- Co- Fluid Oz. Bearing Vis- Co- Top Side 
Fig. 6. Tempera- cosity, efficient Per Min. Temper- cosity, efficient Pressure, Flow, 
ture, Centi- of ture, Centi- of Lb. ~ Fluid 
Deg. C. poises. Friction. ; i poises. Friction. Sq. In. Oz. per 
Side | Top Min. 
}-in. hole . ee os aa ‘is e “> we (a) 110 12-2 0-0018 5} 4 107 13-4 0-0014 2,980 54 
j-in. hole + 0-3-in. groove extending hole on inlet side of film (b) lll 12-0 0-0019 6 1; 104 14-4 0-0015 2,400 54 
}-in. hole + 0-6-in. ” ” *” o os as (ce) 110 12-2 0-0017 4} 24 108 13-0 0-0015 1,420 6t 
}-in. hole + 0-9-in. (d) 108 13-0 0-0019 44 3} 106 13-8 0-0017 930 7 
}-in. hole + 1-2-in. ” ” ” % ” (e) 110 12-2 0-0019 if 5 110 12-2 0-0018 500 it 
j-in. hole + groove to 90 deg., os - (f) 110 12-3 0-0019 1 6 110 12-2 0-0017 314 7 
do. + do. + $-in. groove, extension on outlet side (g) 108 13-0 0-0020 2% 6 108 13-0 0-0018 356 7% 
do. + do. + 1-in ” ” ” ”» (A) 109 12-7 0-0021 2 5 110 12-2 0-0018 330 7 
180-deg. groove (i) 108 13-0 0-0019 2 5 110 12-2 0-0019 260 6} 
360-deg. groove (j) 104 14-4 —- 4 (66) 110 12-2 0-0019 (80) 7t 
jin. narrower bush (1} in. wide)—360 deg. groove (k) 100 16-1 0-0030 63 (65) 104 14-4 0-0026 (80) % 
i narrower bush (§ in. wide)—360 deg. groove (Ll) 97 17-7 0-0052 1l (63) 101 15-7 0-0053 (80) 15 
j-in. narrower bush (1} in. wide)—360 deg. groove ; 2,100 Ib. 
per squareinch .. es =. 4 oe rips we (k) 105 14-1 0-0028 8 (66) 111 12-0 0-0026 (80) 11 
j-in. narrower bush (j in. wide)—360 deg. groove ; 3,000 Ib. 
per square inch ° oe os bee we “o #< (db 107 13-4 0-0037 15} (65) 110 12-2 0-0035 (80) 19 
(g). above, with 80 Ib. per square inch back pressure (9) 110 || 12-2 0-0020 24 5t = act - = Le 
Effect of Speed— 
180-deg. groove ; 2,500 r.p.m. (i) 108 13-0 0-0020 23 4} 
Z A 3,000 r.p.m. ‘ 115 10-8 ~- 2% 63 
= a 3,500 r.p.m. . 122 9-1 — 23 7 
ie « 4,000 r.p.m. a 128 7-9 0-0021 26 af 
Direction of Rotation Reversed. 
}-in. hole (a) 110 12-2 0-0018 54 1 106 13-8 0-0015 3,200 5} 
reversed 
}-in. hole + 0-3-in. groove extending hole on outlet side of film (b) 110 12-2 0-0019 5t 1} 106 13°8 0-0015 3,250 53 
reversed 
j-in. hole + 0-6-in. (ec) 107 13-4 0-0017 5} 1% 105 14-0 0-0015 2,900 52 
reversed 
j-in. hole + 0-9-in. *” ” ” ” ” (d) 106 13-8 0-0019 54 1% 104 14-4 0-0017 2,130 53 
reversed 
j-in. hole + 1-2-in. _,, ” ’ ” (e) 109 12-7 0-0019 54 1} 106 13-8 0-0018 840 54 
reversed 
j-in. hole + groove to 90 deg. ,, ” ” ” (f) 107 13-4 0-0019 5+ i 110 12-2 0-0017 90 6 
reversed 
do. + do. + }-in. groove extension on inlet side (g) 108 13-0 0-0020 4} 2¢ 110 12-2 0-0018 262 54 
reversed 
do. + do. + 1-in. ,, ” ” »” (h) 110 12-2 0-0021 34 4 111 12-0 0-0019 266 5t 
reversed 
180-deg. groove (i) 108 13-0 0-0019 24 5 110 12-2 0-0019 246 64 
reversed 
(9), above, with 80 Ib. per square inch back pressure (9g) lll 12-0 0-0020 5 1} —_ a — mp ion 
reversed 
TABLE IV.—GROOVES IN LOADED PORTION OF BEARING—EFFECT OF OIL-SUPPLY CONDITIONS; 2,500 R.P.M. 
Oil Sa 
pn — - m Top Hole Open. Top Hole Closed. 
7 
Groove. Oil Flow, Fluid Oz. = ; 
Pressure, | Tempera- Bearing Viscosity, | Coefficient per Min. Bearing Viscosity, Coefficient Top Side Flow, 
Lb. per ture, — Centi- =” Centi- of os Pg aon 
Sq. In. Deg.C. | peg tc. poises. | Friction. me Sen Deg. C. poises. Friction. Sq. In. Min. 
Groove from 90 deg. on inlet side to ( 80 70 110 12-2 0-0021 13 64 112 11-08 -0021 256 o. 
} in. beyond top hole on outlet side, 40 70 113 11-5 0-0021 1 113 11-5 0-0020 235 64 
(g) of Fig. 6 ss A ‘ee 380 100 -= _— — — — 125 8-5 0-0019 204 124 
Do., with 80 Ib. per sq. in. back pressure 
at top hole 4: os a i 80 70 109 12-7 0-0022 23 5 _— — — — - 
Groove from 90 deg. on outlet side to 80 70 110 12-2 0-0021 5} 1} 110 12-2 0-0022 140 6t 
4+ in. beyond top hole on inlet side, 40 70 113 11-5 0-0022 44 115 10-8 0-0020 100 5 
(g) of Fig. 6 reversed .. -_ os 80 100 —_ — _— _— — 122 9-2 0-0019 52 9y 
Do., with 80 Ib. per sq. in. back pressure 
at top hole at 5% ot we 80 70 110 12-2 0-0022 6} + — —_ — _ — 









































perature, reduction of friction, increase of side flow, 
and a decrease of top hole pressure. 

As the temperature rose to the equilibrium running 
temperature, it was observed that the pressure at the 
top hole of the bush showed a continuous decrease. 
When, in a later series of tests, the effect of temperature 
was more systematically investigated, it was found 
that this decrease persisted through to the temperature 
at which rising friction indicated incipient failure. 
Two typical pressure-temperature curves are shown 
in Fig. 7, opposite, for. 500 r.p.m. and 2,500 r.p.m, 


4 relate to 


Owing to the decreasing rate of change of viscosity 


Curves p relate to temperature, and curves 
ZN 


Re 
with temperature, the shape of curve obtained in 
plotting pressure (actually the ratio of pressure to 


bearing load per unit area, 


P 
dimensional group = is rather different (see Fig. 7). 


) against the non- 


i 


Here the drop is confined more nearly to the low- 
value regions, as shown by the 500-r.p.m. curve; that 
is, the greatest drop of pressure occurs over only a 
relatively small range of load and speed as incipient 
contact is approached. The close co-ordination effected 
by the latter method of plotting is evident. 

These results are contrary to accepted ideas. It 
would be expected that the pressure at the crown would 
increase, because the point of closest approach and 
that of maximum pressure trend towards the load 
line ; and because the film will contract slightly circum- 
ferentially, with a consequent necessity to have a 
higher maximum to allow for the total load to be taken. 
The latter may only be small as the contraction is in 
the region of low pressures, which, moreover, have 
only a relatively small vertical component; the 
pressure would be expected to increase, however, not 
decrease to the marked extent noted. The explana- 
tion may lie in either distortions, which, with the 
present form of bush, are known to be small, but 
which may become significant as the film becomes 





very thin; or in temperature effects in the film, again 





becoming more significant as the films become very 
thin and the rate of shear becomes increasingly high. 
To allow the total load to be equilibrated, there must 
inevitably be a redistribution of pressure, and the 
results emphasise the need for more work to be done 
on determining the pressure pattern in bearings operat- 
ing under these high-duty conditions so as to have a 
clearer picture of the film behaviour. 

To provide some measure of the state of safety of 
the bearing in each condition, it was heated by 
the burner shown in Fig. 2, page 158, ante, until the 
friction passed through the minimum and began to rise, 
showing incipient contact tobe occurring ; if the heating 
were continued, bearing failure would result. To avoid 
damaging the surfaces and yet provide a definite 
end-point for the test, the final coefficient of friction 
was ordinarily limited to 0-0015, that at the minimum 
for the plain bush being of the order of 0-0006. The 
heating arrangements were quite inadequate to com- 
pete with the cooling effect of the full flow of oil, so the 
supply pressure was dropped to 10 Ib. per square inch, 
this having been shown not to affect the friction-tem- 
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perature curve over the lower ranges. Moreover, the 
failure temperature was much too high, at 2,500 r.p.m., 
to be reached without ruining the bush by distortion, 
so the speed was dropped to 500 r.p.m., or even to 
100 r.p.m. There is normally good correlation of 
results for different conditions » plotted in terms of 


> x at or simply ZN, seeing that for these tests 
the other terms are constant; for a given speed, the 
viscosity becomes the significant quantity, changes of 
which would represent equivalent changes of speed or 
load. The curves were of the general forms’ shown 
in Fig. 4, page 158, ante. 

The following observations are noteworthy. No 
adverse effect was found from the grooves cut in the 
unloaded side of the bearing. When the grooves in 
the unloaded side were extended into the pressure 
film, the failure temperatures were reduced. Thus 
with one (phosphor bronze) bush, failure temperatures 
at 500 r.p.m. fell from 192 deg. C. (378 deg. F.) for the 
plain bush to 159 deg. C. (318 deg. F.) for a 270-deg: 
groove (f in Fig. 5, page 158, ante) the relative safety 
given by the ratio of viscosities being 1 to §. When 
360-deg. grooves were cut, the relative safety varied 
from 1 to } to 1 to », for different bushes. 

With a single hole at the top of the bush, the failure 
temperature is closely the same, whether the hole is 
open or closed. . This result is contrary to the expecta- 
tion that the open hole would let down the pressure 
film locally ; and indeed, when the film is thicker at 
higher speeds, the running temperature and coefficient 
of friction are higher, as already noted. It appears, 
however, that, as the surfaces approach each other, 
the extent of film affected by the release of pressure 
becomes much less and the two conditions are not 
ultimately appreciably different ; the flow of oil from 
the top tube decreases as the temperature rises until 
towards failure it comes away merely in drops. This 
independence of the final temperature on whether the 
hole is open or not persists when grooves are cut in the 
pressure film either way, but it can be understood 
better then, as the pressure obtaining in the closed 
groove is less than with the single hole and must have 
less effect in contributing to carrying the load. 

Cutting a groove from the hole into either the inlet 
or outlet side of the film leads to a fall of failure tem- 
perature and a rise of the minimum coefficient of 
friction. As the failure temperatures vary somewhat 
from bush to bush and are critically dependent on the 
surface finish, they should not be taken as indicating 
more than the order of change. 

There was not much change on extending the 90-deg. 
groove on the other side of the top hole on either the 
inlet or outlet side. The minimum coefficient of 
friction, which had risen to 0-0012 for the 90-deg. 
groove, rose farther, to 0-0015 for 180 deg. Then, 
when with the 360-deg. groove the bush was reduced 
in width, the minimum rose to 0-004. The arbitrary 
final coefficient of friction had to be increased to get 
an end-point, and com nm was not possible with 
previous values; however, further decrease of failure 
temperature was found. 





CHROMATE TREATMENT FOR 
ZINC-PLATED STEEL. 


A METHOD of enhancing the corrosion resistance of 
zine electroplated steel surfaces or zinc die-castings 
has been developed by Rheem Research Products, 
Incorporated, Baltimore, U.S.A. The Iridite process, 
as it is termed, is similar in principle to methods em- 
ployed in this country, and consists in immersing the 
plated article or die casting for from 10 to 30 seconds 
in a bath containing bichromate salts acidified with 
an organic acid and maintained at a temperature of 
from 75 deg. to 80 deg. F. The article is then rinsed 
in cold and in hot water and dried at a temperature not 
exceeding 200 deg. F. The coating imparted to the 
article is uniform, tightly-adherent, opaque, and olive 
green in colour, and is stated to be extremely resistant 
to salt-spray and atmospheric corrosion. Under an 
accelerated salt-spray test, in which specimens were 
exposed to the action of a mist of 20 per cent. sodium- 
chloride solution at a temperature of 95 deg. F., white 
corrosion products were formed on clean zinc surfaces 
within from 6 to 24 hours. Chromated surfaces, on 
the other hand, remained unchanged for periods of 
from 150 to 500 hours. In an article on the process, 
contained in a recent issue of Steel, Dr. R. M. Thomas, 
of Rheem Research Products, points out that the 
resistance of the protective film to abrasion is relatively 
low, owing to the fact that it is very thin and is super- 
imposed on a fairly soft base metal. The film, 
however, is practically, but not absolutely, insoluble in 
water; hence moisture tends to leach out small quan- 
tities of chromate which afford some protection to the 
abraded and exposed base metal. Zinc surfaces are 
difficult to paint ; a chromated zinc surface, on the other 
hand, affords a good base for paint and no cases of pre- 
mature flaking or peeling have been experienced so far. 
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563,790. Unit Construction of Engines. Davey, Pax- 
man and Company, Limited, of Colchester, and E. P. 
Paxman, of Colchester. (8 Figs.) March 10, 1943.— 
The object of the invention is to enable a multi-cylinder 
engine to be built up from standard unitary components 
of exactly similar form to those used for a single cylinder 
engine, while the specialised machining and alignment 
work is reduced to the minimum. The cylinder 1 is 
formed with its water jackets 2 as a single casting, the 
upper surfaces of which all lie in one plane at 3, 3,which 
renders their machining a simple and straightforward 
operation. To facilitate casting and core removal, the 
cylinder block unit, which is square or rectangular in plan, 
is formed with openings on opposite sides, these being 
closed by thin metal plates 6 (Fig. 2), welded in position. 
From the cylinder-block unit the cylinder is continued as 
a sleeve 7 projecting into a crankcase 8, the upper portion 

















(569,790) 
of which terminates in a joint face, the component por- 
tions of which lie all in one plane 9-9 and upon which a 
similarly formed joint face on the underside of the cylin- 
der block unit seats. The cylinder head unit 4, which fits 
on to the cylinder, contains a fuel-injection nozzle 10, com- 
bustion chamber, exhaust port, and inlet and exhaust 
valves, and upon this unit is mounted a valve cover 13a. 
The joint faces between the valve cover 13a and cylinder 
head 4 lie in one plane 15-15 to facilitate machining and 
assembly. The units are secured together by bolts 16 
passing through the cylinder head and cylinder block 
units and screwing into threaded sockets in the crank- 
case 8. These bolts pass through tubes in the cylinder 
water jacket. The valve cover unit 13a is secured in 
position by bolts 19, which screw into threaded sockets 
in the cylinder-head unit. The crankcase sides are 
closed by inspection doors 23, one of which carries an 
oil filter 24. On the upper part of the crankcase is 
mounted the fuel pump 25 and between the crankcase 
and the valve-cover unit run push rods 26. These push 
rods are housed in tubular casing 27 fixed between the 
head of the crankcase and the valve-cover unit and are 





clamped in place by the fixing of those components in 


their assembled positions. To geedions &@ multi-cylinder 
engine, cylinder-block units, cylinder-head units anq 
valve-cover units are built up into a number of assemblies, 
all mounted by means of the vertical bolts 16 upon g 
crankcase and to enable the cylinders to be placed closely 
Se, adjacent cylinders are arranged as shown in 
Fig. 2, where a thin metal plate 28 is welded in position 
and eoparates two adjacent water jackets. The crank. 
case 8 for a single cylinder is formed in two co-axial eng 
sections. These sections are formed with flanged aper. 
tures to carry the bearings for the crankshaft, one such 
aperture being formed in a separate plate which js 
secured in position over the crankshaft after the crank 
has been positioned beneath the cylinder. The complete 
crankcase assembly presents a circular aperture in which 
the cylinder 7 is inserted and seats on a common joint 
face. To adapt this crankcase to a multi-cylinder engine 
intermediate sections are inserted between the end sec- 
tions, the whole crankcase assembly being held together 
by long bolts running horizontally through the unit, 
(Accepted August 30, 1944.) 


MISCELLANEOUS. 


563,368. Excavator. Priestman Brothers, Limited, of 
Hull, and A. Cook, of Hull. (3 Figs.) February 17, 
1943.—The invention is a mechanical excavator of the 
kind having a boom that can be raised and lowered 
and a scoop movable bodily along the boom and actuated 
by a rope or chain. a is the scoop mounted on a pivot 
in the carriage c, which travels along the boom d by 
means of rollers running along the boom at the top and 
bottom. The boom is pivoted at x in the turntable of 
the excavator. A rope f is attached to the top of the 
scoop a and is carried round a pulley A on the carriage c, 
out to a sheave on the end of the boom d and back to 
the winch k associated with the boom. Another rope | 
attached to a suitable anchorage at the left-hand end 
Passes round a sheave m on the end of the boom d and 
back around a winding drum under the control of the 
operator, for raising and lowering the boom. The 
carriage c has a guide p at the front in which slides a 
bolt o, which, when the scoop is in the digging position, 
is dropped, so as to form a stop which prevents the 
scoop from turning farther in a clockwise direction so 
long as the bolt is down. The scoop carries the plate q 
forming an abutment to bear against the end of the bolt o, 
and the base of the carriage. The lever r pivoted on 
the carriage has a forwardly projecting arm which 
engages in a slot or notch in the bolt o, the lever having 
a downward projection which is acted upon by a spring u 
so as normally to kold it in the position with the bolt 
down. A trip cord is connected to the upper end of the 
lever r and carried back to the cab containing the winch k 
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for control by the operator. At the end of the boom 
adjacent the sheave is a stop w which co-operates with 
the head of the bolt o during the discharge of the scoop, 
as described below. In operation, the scoop a is hauled 
along the boom din an outward direction by winding the 
Tope f on the winch k, while the carriage c travels by 
its rollers along the boom, and the scoop, the forward end 
of which is slightly inclined downwards, digs into the soil 
and picks up the surface material. On reaching the end 
of its travel the head of the bolt o in its lower position 
passes under the stop w and goes just to the right-hand 
side of this before the carriage comes to rest with its 
front face bearing against the back of the stop w. With 
the rope f still taut, the trip cord is now pulled back 
to draw back the lever arm r, to raise the bolt o so that 
the head of the bolt now comes above the horizontal 
production of the stop w, while the lower end of the bolt 
comes clear of the plate g on the back of the scoop a. 
The rope f is now paid out an inch or two, allowing the 
carriage c to move back while the head of the bolt o 
engages with the cross-bar of the stop w, which keeps 
the bolt o raised, although the trip cord may now be 
released. The carriage c is now locked to the end of 
the boom d, and the boom can be raised and swung in 
any direction ready for discharging the contents of the 
scoop. The discharge is effected under the action of the 
weight of the earth or spoil in the scoop a by paying out 
the rope f as slowly as desired under the control of the 
operator. As the rope is paid out it allows the attach- 
ment on the top of the scoop to move forward while 
the scoop discharges its contents. (Accepted August 10, 
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A FAMOUS TRAINING 
SHIP.* 


By ENGINEER Captain Epcar C. Smits, 
: O.B.E., R.N. 


Tue naval cadet training establishment at Dart- 
mouth, known as “ the Britannia,” has a p in 
the naval history of the past hundred years that is 
unrivalled by that of any other ship. For nearly 
fifty years, she was the home of cadets and in her 
were trained all the famous naval commanders in 
the last World War and most of the senior executive 
officers of this. Between 1857 and 1905, more than 
5,000 young officers gained their first knowledge of 
knots and splices, sextants and seamanship in the 
Britannia, enjoying or enduring life amidst surround- 
ings reminiscent of the days of Nelson. Of the 
ships which at one time or another were included 
in the establishment there is a good account in 
Commander E. P. Statham’s The Story of the 
Britannia, written just when the knell of the old 
ship had been sounded and the Selborne-Fisher 
scheme of Christmas, 1902, was making all things 
new. At that time, one heard many strange, and 





not a few extravagant, remarks on the shortcomings 


scheme. To some of the instructors who had 
taught at Dartmouth for ten, 20 or even 30 years, 
those last days had an air of sadness at the coming 
severance of so many ties ; and when, a little later, 
the Britannia’s consort, the Hindostan, was towed 
down the river, it seemed to the townsfolk almost 
like a funeral. But there was really nothing 
melancholy about the final proceedings. The summer 
had been a glorious one, and there was an unusual 
gathering of senior officers on the platform when 
Admiral Sir Lewis Beaumont gave his valedictory 
address, and presented dirks to the Chief Captains 
Cadet (now Vice-Admiral Sir) E. N. Syfret and 
Cadet (now Rear-Admiral) A. J. Power, and the 
maximum allowance of three prizes each to Cadets 
H. F. Clarke, A. U. Willis (now Second Sea Lord) 
and I. C. Cowan, the first three in a term of 58. 
That evening, there was a gorgeous fancy-dress ball 
on board and next day, when the cadets left by 
rail, their train steamed away from Kingswear with 
streamers from end to end. 

That the Britannia system of training needed 
overhauling and that the accommodation was not 
in accordance with modern standards, few denied. 
Then, too, however good its method of producing 





what some folk to-day would call “sea techni- 


they were able to carry on the lofty traditions of 
the ship and its fine spirit of endeavour, of devotion 
to duty, of loyalty to discipline.” 

The most striking address I heard at a prize 
giving in the ship was that by Admiral Sir Edward 
Seymour. He says nothing about it in his memoirs, 
and, unfortunately, like a good many other things 
of permanent value, it was not recorded in the 
Britannia magazine. Having stressed the simple 
fact, as he called it, that the British Empire was 
the most extensive Power on this earth, and that 
its maintenance depended on naval pre-eminence, 
he went on to say that there were three chief 
stimulants to men in their profession or calling in 
life—the desire to acquire money, the wish for 
personal distinction, and a sense of duty. ‘‘ The 
greatest soldier, perhaps, that the world has ever 
seen,” he said, “ used to stimulate his troops by 
words of glory, and the greatest sailor by the one 
word, ‘ Duty.’ Both were right, considering the 
assemblages they addressed—one being French 
and the other English. The maxim I want to instil 
into you is that duty should always come first.” 

Among the many interesting things connected 
with the story of the Britannia system was the 
curious way it came into existence. Evolved by a 
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of the Britannia and the coming glories of Osborne 
and Dartmouth Colleges, for it was emphatically 
a case of ‘‘ off with the old love and on with the new.” 
The ship continued in commission as a training 
centre, however, until the end of the summer of 
1905, and it was not until the spring of 1906 that 
the last term to join her said goodbye to the in- 
structors who had so long laboured in their interest. 
By July, 1905, Sir Aston Webb’s palatial building 
on the hill overlooking the Dart was nearly ready 
to receive the cadets who had been under instruc- 
tion for two years at Osborne College ; but in the 
ship there were two terms with, respectively, six 
months’ and three months’ study to do before 
joining the training cruiser. Their Lordships de- 
cided, however, that it would be advisable to make 
a clean break between the two establishments. 
After the summer leave, therefore, the Dartmouth 
cadets were sent to the cruisers Eclipse and High- 
flyer, and were banished to Bermuda, and it was in 
these ships and Bermuda Dockyard that the old 
system of training finally ended. 

It was my lot, in August, 1905, to read the last 
report on engineering instruction in the Britannia 
and then to go to Bermuda. I thus, as it were, 
assisted at the death-bed scenes of the famous old 
ship and was a spectator at the birth of the new 





* Previous articles in this series appeared in vol. 157, 
on pages 63, 303, 433 and 461; and on pages 23, 201, 
301 and 401 of vol. 158 (1944). 
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cians,” thé period of instruction and the facilities 
available were not such as to make possible a good 
all-round education. Maybe that is not altogether 
achieved even to-day. In one of his addresses to 
undergraduates, Mr. H. H. Asquith (as he was then) 
said that the aim of education should be to make 
us open-minded, to enable us to struggle against 
preconceptions, and, among other things, to make 
us ready to welcome new truths and to despise the 
havoc they may make of old and cherished beliefs. 
Nothing like that could be expected from the 
training in the Britannia. There was, however, 
another aspect touched upon by Mr. Asquith. 
The enduring gift a university could bestow, he 
said, was the company of great thoughts, the 
inspiration of great ideals, and the example of 
great achievements. It was in this direction that 
the Britannia most influenced her sons. The appeal 
was ever to duty and tradition. In that last address 
in the ship, Admiral Beaumont, after referring to 
officers who had passed through the ship and 
whom he had known, remarked that during the 
nearly 50 years of its existence, the Britannia 
establishment had fully maintained the tradition 
handed down. It mattered not, he told the cadets, 
whether they belonged to the ship or the college ; 
the real measure of their success depended more 
upon their character and devotion to duty. ‘Pro- 
fessor (afterwards Sir) Alfred Ewing, the Director 
of Naval Education, also spoke on that day, saying 





that “‘ It would be a good thing if, up at the college, 
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single officer, Captain Robert Harris, it was put into 
operation solely for one cadet, his son, Robert 
Hastings Harris, who, as a rear-admiral, flew his 
flag in the Trafalgar when I was in her in 1896. 
This unusual way of inaugurating a plan of training 
was perhaps much in line with what had gone before 
and has happened since, for, up to recent times, 
naval education was somewhat a thing of patches. 
The Navy had an Academy before the Army, but 
it has no establishment with the continuous record 
of the Royal. Military Academy at Woolwich, 
founded in 1741. The Naval Academy saw the 
light at Portsmouth 12 years earlier than that, and 
many years later it blossomed out into a Royal 
Naval College, with the eminent Cambridge wrangler 
and ship designer, James Inman (1776-1859), as its 
principal professor. Of the 2,500 budding officers 
who passed through Inman’s hands, some ascended 
in their studies as far as the Principia of Newton. 
Here, one would have thought, was a scientific 
institution worthy of the Navy and one to be fos- 
tered ; but seagoing officers thought little of it, and 
one captain declared that he had never known a 
collegian worth his salt. So the practical men had 
their way and in 1837—a year full of interest in 
naval affairs—the Lieutenant-Governor turned the 
keys in the locks for the last time, Inman and his 
colleagues departed on pension, and the courtyard 
ceased to resound to the footsteps of the “ College 
Volunteers.” 

After this, for 20 years, boys were sent direct to 
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seagoing ships without any preliminary training ; 
first as ‘‘ Volunteers,” and, after 1843, as ‘“‘ Naval 
Cadets.” It was much the same with young sea- 
men. There were then no Impregnables and St. 
Vincents, no continuous service; no reserve of 
qualified men ; and, to man their ships, commanding 
officers had to enlist the services of bill posters to 
paste up puffing advertisements in the villages, 
finding that men would far sooner join a steam 
frigate than any line-of-battleship. On the out- 
break of the Russian War in 1854, Sir James 
— Me for the second time, set about 
remedying this state of things. The 72- shi 
Illustrious, at Portsmouth, was allocated for ae 
reception of youths desiring to go to sea and these 
became known as “Jemmy Graham’s Novices.” 
The command of the ship was given to Captain 
Harris, who, by all accounts, was just the man for 
the job. He was essentially a boys’ man and one 
would have liked to hear him talk to his protégés 
on astronomy with the aid of a magic lantern. If 
it was well for a young seaman to be trained, why 
not a young officer? So, in 1856, having obtained 
@ nomination for his son, he entered him upon the 
books of the Illustrious, had him taught seamanship 
with the novices, and sent him to the Victory for 
instruction in nautical astronomy by the Rev. R. M. 
Inskip. The son proved worthy of the father, the 
results were regarded with favour, and on August 5, 
1857, the decks of the Illustrious echoed to the voices 
of no fewer than 23 cadets. Shortly afterwards the 
novices disappeared and the so-called Britannia 
system was in full swing. 

In 1859, the Illustrious was replaced by the more 
commodious 120-gun ship Britannia and, in 1862, 
this ship was taken to Portland, and, in the following 
year, sent to the Dart. A year later, the 78-gun 
ship Hindostan was also sent to the Dart and in 1869 
the Britannia was replaced by the 131-gun ship 
Prince of Wales, which was renamed after her 
predecessor. The Prince of Wales was launched in 
1860, after being on the stocks for twelve years, 
being almost the last of the grand old three-deckers. 
She had been converted for screw propulsion but 
her 800-horsepower horizontal engine (by Penn) was 
never installed. As a specimen of the shipwright’s 
art, she was magnificent. One day I scrambled right 
along her hold. Being about 5 in. short of 6 ft., I 
could walk about her decks in comfort, but a 6-ft. 
man could only stand upright with his head 
between the beams. Some of the hand-forged 
fittings were of great interest ; indeed, the whole 
ship was full of the wonderful skill of the old crafts- 
men. Various tenders were attached to the Britan- 
nia, including the screw gunboat Dapper, the screw 
yacht Wave, and the screw sloop Racer. It is 
around the smart little Wave that the story of steam 
instruction centres. 

When I joined the Britannia on March 31, 1902, 
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the commanding officer was Captain (afterwards 
Admiral) M. P. O’Callaghan, a man with a big 
frame and a big heart, and a genial manner which 
made one feel at home in his presence. He was a 
boys’ man, every bit as much as was Captain 
Harris. He had served in the ship as a lieutenant 
and was the last to command the engineer students’ 
ship, the Marlborough, at Portsmouth. His imme- 
diate successor was Captain F. H. Cross, who was 
followed by Captain (afterwards Admiral Sir) W. E. 
Goodenough, who died recently at the age of 77. 
He was the last captain of the ship and the first 
of Dartmouth College. The commanders and 
lieutenants with whom I served make a long list 
and many of their names are now to be found 
among the retired flag officers. There was the usual 
complement of surgeons, paymasters and marine 
officers, and then the instructional staff, naval and 
civilian. For the greater part of my time, the 
jovial E. M. Tims was the senior naval instructor. 
He had been in the ship since 1884. With him, 
in 1902, were Charles Morgan, G. P. Edwards, 
Arnold Cleeve, John White, A. E. Monro, M. A. 
Ainslie, Thomas Slater and R. H. Whapham. 
There had been civilian instructors attached to 
the Britannia since the early ’sixties, and in 1902 
these numbered six. Their names and dates of 
appointments were :—John H. Spanton (1867) and 
P. C. Smallfield (1888) for drawing; Paul Brunel 
(1875) and Leon Delbos (1887) for "rench ; Hamil- 
ton Williams (1877) for English literature; and 
E. T. Warner (1900) for science. They were all 
excellent company and full of anecdotes of the 
ship, of one another, and of many who had served 
with them. My friendship with Leon Delbos and 
his talented family continued for many years after 
their return to France, and I am happy to say 
that my friendship with “ E.T.W.” is still un- 
broken. Though there had been teachers of 
“natural science’’ before his time, the subject 
was low on the priority list. It was his task to 
widen the syllabus and in his lecture room, shown 
in Fig. 2, above—there was no _ laboratory— 
many cadets first saw Hertz’s fundamental experi- 
ment repeated. From the Britannia Warner went 
to Bermuda, then to Osborne, and back to Dart- 
mouth, where he taught till 1933. After seven 
years of retirement, he was called to the classroom 
again and is still instructing Dartmouth cadets. 
The Britannia, as she lay in the Dart with the 
Hindostan ahead of her, is shown in Fig. 1, on 
the previous page. A covered way connected the 
two, and from the bow of the Hindostan one gained 
access to the flat-bottomed mortar boat which was 
the power station of the establishment. There were 
two boilers, and two electric generators driven by 
Willans central-valve engines. With one of these, 
an accident occurred more remarkable even than 
that in the Trafalgar, to which I referred in a previous 
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article. While several of the staff were in the 
engine room, the two domes and connecting pipe 
were blown clean off the engine, fortunately without 
hurting any one. Electric light had been installed 
in the ships im the ‘eighties and the generator placed 
in the Hindostan, but it set up too much vibra- 
tion. Near the bow of the Hindostan can be seen 
the Wave. Both the Britannia and the Hindostan 
were housed in. Right aft in the former were the 
captain’s quarters and the wardroom ; they both 
gave access to the stern walks. The housed-in 
poop of the Britannia (Fig. 3) served as assembly 
hall, theatre and drill hall. On the various decks 
were the mess rooms, dormitories, studies and 
instruction rooms. No establishment was ever so 
well provided with ship models for instructional 
purposes. Some officers had cabins in the Britannia 
and some in the Hindostan. Many of the timbers 
and beams of the latter ship can now be seen in 
the structure of Messrs. Liberty’s Tudor shop in 
Regent-street, London. 

For some cadets, the poop of the Britannia had 
unpleasant memories, for here corporal punishment 
was given—and, unfortunately, given with the 
innocent paraded to witness the suffering of the 
guilty. The punishment was pretty severe, and 
Captain G. B. Hartford, D.S.O., who saw some of his 
contemporaries in the Britannia beaten, wrote of 
the incident in his book, Commander, R.N. (1927), 
that “It was a hateful sight . . we were thankful 
when it was over.”” Holding, with Charles Kingsley, 
that the infliction of pain as a punishment is de- 
grading to both parties concerned, I always regarded 
the treatment of cadets in the Britannia and of boys 
in ships as just a relic of the barbarous practices of 
the days of Nelson and Wellington. The flogging 
of men in the Navy has been discontinued these 
60 years, but it has never, as in the Army, been 
abolished—only suspended. So, in the King’s 
Regulations and Admiralty Instructions, it will be 
found, even to-day, that courts-martial are recom- 
mended ‘‘ Not to include the award of corporal 
punishment or birching in any sentence. In the 
event of a court-martial awarding such punishment, 
it is not to be carried out without the previous 
approval of the Admiralty.”’ Then there is a 
footnote: ‘‘ The infliction of corporal punishment 
is at present suspended.”” The abolition of flogging 
in the Army dates from 1881. 

(T'o be continued.) 





CONTROL OF NON-FERROUS METALS.—The Ministry of 
Supply has recently issued an Order, entitled “ Control 
of Non-Ferrous Metals (No. 15) (Antimony) (Revocation) 
Order, 1945,” which revokes the “ (No. 8) (Antimony) 
Order, 1942.” Under this, the disposal and acquisition 
of antimony metal, crude anti y sulphide, antimony 
oxide, golden or crimson sulphide of antimony, and 
antimony ore were subject to licence. 
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THE OVERSTRAIN OF TUBES 
BY INTERNAL PRESSURE. 


By W. R. D. Mannine, M.A. (Cantab), 
A.M.1I.Chem,E. 


(Concluded from page 102.) 


THE result of this integration gives the internal 
pressure (assuming that the external pressure is 
negligible) necessary to cause the presupposed strain 
in the bore. For the sake of an example, let this 
have the value P, for a cylinder of initial outside 
diameter twice its bore diameter, but with the bore 
increased 10 per cent. Then, by repeating the pro- 
cess for a similar increase of bore, but with the 
initial outside diameter only 50 per cent. greater 
than the initial bore, a lower pressure, say P,, will 
be evaluated ; but the same deformation of the 
thinner cylinder would have arisen from an internal 
pressure of P, and an external pressure of (P, — P,), 
consequently (P, — P,) must be the radial stress 
at the corresponding intermediate radius of the 
thicker tube. By suitably subdividing such a tube, 
the value of the radial stress p can be calculated 
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at each point in the wall, and from this, by reference 
to equation (2), on page 101, ante, the appropriate 
values of the tangential stress ¢ can be obtained. 

In Figs. 6 and 7 are shown the curves of radial 
and tangential stress for a mild-steel cylinder 
initially of diameter ratio (that is, ratio of outside 
to inside diameter) equal to 2-0. The first curves A 
in Fig. 6 show the state of affairs when the material 
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‘is still just elastic throughout, the internal pressure 


béing 12,750 Ib. per square inch. Curves E show 
the position when the region of overstrain has just 
penetrated to the outer surface, so that there is no 
longer any elastic material remaining. For this to 
happen, the internal pressure must be 27,620 lb. 
per square inch. Curves B, C and D are for mter- 
mediate conditions with the internal pressure at 
16,760 lb., 21,690 lb. and 24,700 lb. per square inch, 
respectively. In each of the curves of Fig. 6 the 
bore strain is too small to be visible on the scale 
of the diagram; in fact, even for the condition E 
it is only 0-3 per cent. The curves of Fig. 7, 
however, begin with a 5-per cent. bore strain. The 
internal pressures corresponding to A, B, C, D and E 
are 38,800 lb., 41,000 Ib., 41,700 Ib., 42,000 Ib. and 





41,200 lb. per square inch, respectively. In yen 
Fig. 6 and Fig. 7, the vertical line 

on the left indicates the position of ie 
inner tube surface, while the right-hand line indi- 
cates the position of the outer tube surface. Dimen- 
sional changes are shown by the shifting of these 
lines in Fig. 7 to positions indicated by dotted 
lines. 

The radial stress always has its greatest intensity 
at the inner surface, where it equals the applied 
internal pressure. A glance at Fig. 7 shows that 
the internal pressures corresponding to bore strains 
of more than about 20 per cent. actually decrease 
as the bore strain gets greater. There is: thus a 
value of the bore strain for which the pressure is a 
maximum and for the same material this varies 
only with the initial ratio of diameters. It should 
be noted that this theory, like the well-known 
Lamé hypothesis, assumes that the scale factor is 
unity, and only the relative wall thickness, that is, 
the ratio of the diameters, affects the strength of 
the tube. 

In Fig. 8, the relations between bore strain and 
the pressure needed to produce it (according to this 
theory) are plotted for a series of different initial 
diameter ratios k. Each is seen to pass through a 
maximum. 

Now each of these maxima must represent a 
limiting state of equilibrium beyond which any 
increase in pressure must cause rupture. On the 
other hand, if is raised rapidly in a tube, 
it is possible for it to withstand for a short time 
an intensity considerably in excess of the 
values of Fig. 8. Rupture may then occur at a 
deceptively high value and at a lower strain. A 
steadily maintained pressure cannot, however, 
exceed the maximum value of the a iate 
curve, and the summits of Fig. 8, which are shown 


in Fig. 9 plotted against their corresponding initial 


pressures. In this latter diagram are also repro- 
duced some points from the experiments of Cook 
and Robertson* to show the result of actual tests 
to destruction on cylinders of mild steel. Their 


complete solution of the problem of evaluating the 
ultimate strength of a cylinder of mild steel. 

The foregoing theory appears to throw some light 
on the actual way in which a cylinder of ductile 


quently, as the pressure is raised, 

is first reached on the bore surface 
date fennel canes, tan, es es ee 
wall. As it does so, it causes the tangential 
to fall in the inner layers and to increase 
in the outer. Thus, for a 2 to l inital diameter, 
ratio tube, when the material is 


of some 26,000 Ib. per square inch in the middle of 
the wall before falling back to just over 17,000 Ib. 
per square inch at the outside. A stress distribution 
of this general shape was found by Macrae (loc. cit.), 
by the method known as “ringing 
overstrained cylinder. 


no elastic material left (curve E, Fig. 6). 
tangential stress is then highest (34,000 Ib. per 
square inch) at the outside and falls steadily to 
@ minimum value of about 16,000 Ib. per square 
inch at the bore. As the pressure is further increased, 
the shape of the tangential stress curve alters little, 
but it rises progressively with increasing pressure. 

It is thus seen that the tangential stress distribu- 
tion is totally different in the overstrained material 
from what it is in the elastic. The radial stress, on 
the other hand, maintains a distribution of the 
same general shape throughout. 

If one considers a quadrant of the section, it is 
clear, by resolving the forces perpendicular to one 





v 
* ENGINEERING, Vol. 92, page 786 (1911). — 
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of. the ' bounding radii, that the area under the 
sngential stress curve must be equal to the product 
of the internal pressure and the bore radius. Thus, 
as the pressure is increased the bore radius also 
increases, whereas the wall thickness decreases, and 
the only compensating effect is the rise in tangential 
stress due to the strain-hardening of the metal. As 
the rate of this latter progressively decreases, it is 
clear that there must eventually occur a condition 
where a small increment of pressure cannot induce a 
sufficient rise in the tangential force within the wall, 
and breakdown occurs. 
It has. been stated several times that thick cylin- 





ders rupture first at the outer surface, the crack 


cent. Then r; can be taken as unity, whereupon 
r, = 3-0 and u; = 0-5, and, from equation (11), 
(r + u)® = r* + 1-25. Thus *,— and o can be 
evaluated and tabulated ; o should be calculated 
from the exact formula of equation (12), at any 
rate for cases where ~ is greater than 0-02. This 


has been done in the first five columns of Table I. 
For mild steel the appropriate values for shear stress 
s can be read off from Fig. 5, and xq is then 
simply obtained. These are given in columns VI 
and VII. Column VIII gives the sum of each pair 













































































TABLE I. 

I I. Ii. IV. | v. | VI. | VI. | VIII. | Ix. | x. 

r+ « 7 8 2x average | Oo} VIII x Summatio: 
7 (art u)) 7 r : os T+ of A (r + w). | of Col. IX. 
F ; 0-500 0-500 0-903 1,400 
7 (0-084) “ pees 67,100 2,280 r 
1-05 1-534 0-484 0-461 0-833 50,400 32,900 2,280 
(0-034) 64,500 2,190 

1-1 1-568 0-468 0-425 0-771 49,500 31,600 4,470 
(0-072) 60,800 4,380 

1-2 1-640 0-440 0-367 0-667 47,900 29,200 8,850 
(0-075) 56,300 4,220 

1-3) 1-715 0-415 0-319 0-583 46,500 27,100 13,070 
(0-077) 52,400 4,030 

1-4 1-792 0-392 0-280 0-514 45,200 25,300 17,100 
(0-079) 48,900 3,860 

15 1 S71, 0-371 0-247 0-457 44,100 23,600 praont sie 20,960 

-1-6 M1963 0-352 0-220 0-408 43,100 22,100 , : 24,660 

1-7 ‘Sass, 0-335 0-197 0-367 42,100 20,700 pe a 28,210 

1-8 2-110 0-319 0-177 0-332 41,200 19,500 ” ary 31,580 

1-9 C208. 0-305 0-160 0-302 40,500 18,300 = — 34,830 

2-0 C201. 0-291 0-145 0-275 39,700 17,300 pre re 37,890 

(0-177) 32,800 5,810 
2-2 2-468 0-268 0-122 0-232 38,400 15,500 43,700 
(0-180) 29,500 5,310 
2-4 2-648 0-248 0-103 0-198 37,200 14,000 Ba toi fees 49,010 
2-6 7880 0-230 0-088 0-171 36,200 12,800 ; : 53,890 
(0-185) 24,500 4,530 
2-8 3-015 0-215 0-077 0-148 35,200 11,700 58,420 
(0-187) : 22,400 4,190 : 
3-0 3-202 0-202 0-067 0-130 34,400 10,700 | 62,610 
inwards, although the only definite Taste IL. 
evidence for this appears in a paper by Michels,* in 
which an alloy-steel tube developed an outside radial L | U. lL | IV. | Vv | VI 
crack accompanied by a sudden and considerable 
swelling which caused the pressure to drop; there- 
after the cylinder contained a high pressure, of more és Cte Column —_ 4 Ta 
than half the original intensity, without any spread * | Pable I. | Table I. — per ». per 
of the crack or other sign of incipient breakdown. | a- a- 
Generally, however, when a tube is allowed to dilate 
fully as the pressure is raised, the eventual fissure) °° °leapieie |S 
follows a roughly 45-deg. helical course through the 1-05 2,280 nom 60,330 | 100,800 | 40,450 
gection : that is to say, it fails along a line of maxi- ! . 
mum shear. Sometimes, on the other hand, the ty men 4,380 ~~ i oo 
iiner part of the crack is helicaland the outer portion| }°? rt aie Le 
and radial ; but it seems that this maybe the| 1-3 13,070 vides 49,540 | 93,000 | 43,460 
result of excessive slag and dirt in the material, 1 ’ 
leading to stress concentrations in the region of high ed oer" 3,860 ee eee 
tangential tension, or alternatively it may be the} 1° | 0,900 | |) | 41,650 | 88,200 | 46,550 
tesult of a too rapid raising of the pressure. 1-6 24,660 fiat 37,950 | 86,200 | 48,250 

The author therefore believes that breakdown, 7 sasio , wanes’ | ea ane 
when it occurs after the deformation process has 3,370 ; ar ¥ 
iad time to reach equilibrium, takes place almost| 1° | 1580 | |. | 31,030 | 82,400 | 51,870 
simultaneously across the wall, and is in shape a| 1-9 34,830 ‘aad 27,780 | 81,000 | 53,220 
continuous helical. A fracture of any other kind 2-0 37,900 2.720 | 70,000 | 54,080 

either imperfect material or @ too rapid r 5,810 > ’ , 
raising of the preséure, and in either case the result} 7? ° | 45,700 | —_ | 18,910 | 76,800 | 57,890 
should be interpreted conservatively from the point| 2-4 49,010 aie 13,600 | 74,400 | 60,800" 
of view of design. 2-6 58 ’ 8 

As already stated, stress curves in overstrained : os 4,530 Wh Pee Bree: 
tubes can be derived by an arithmetical method,|- ** | 58420 | | 19. | 4190 | 70,400 | 66,210 
and phages —— a it need not| 3-0 | 62,610 } 0 | 68,800 | 68,800 
be unduly laborious. It must remembered 
that the condition of similarity is assumed through- , e vib. 4 ; 
out: that isto say, the same pressure will produce of consecutive values of te. which is evidently 
the same values of stress end strain at geometrically equal to twice the arithmetic mean value over each 
similar points in cylinders of the same diameter | . 

‘6 (Ghat is, tatio of external to bore di ters),| terval. In column IX are the products of the 
perl) > ents mr es TS)>| figures in column VIII by the difference of r + u 
and of the same material. . : 1; | which are shown in brackets in column II. 

Consider, then, a diameter ratio of 3-0 in a mild- . . 
eel cylimier and Gave ‘vtunin of 50 per The first entry in column IX is thus seen to be 

oylimde a the internal pressure necessary to cause a 50-per 

* Proc. Royal Soc. Amsterdam Acad., vol. 31, page 552 | cent. bore strain in @ mild-steel cylinder of diameter 
(1928). ratio 1-05 on the assumption that there is a linear 





8 


r+ oon r+ u. Correspond- 
ingly the second entry is the pressure needed to 





relation between 


produce a bore strain, ~, of 46-1 per cent. in a 
cylinder of diameter ratio 1-1 to 1-05, again assum. 
ing the linear relationship of = + " and r+ y, 
Thus the sum of these two figures represents the 
pressure needed to cause a 50-per cent. bore strain 
in a cylinder of diameter ratio 1-1. The summation 
for the example is tabulated stage by stage in 
column X, in which each figure gives the pressure 
needed to produce a 50-per cent. bore strain in a 
cylinder of diameter ratio equal to the correspondi 

figure in column I. It is then evident that, by taking 
sufficient subdivisions, any desired accuracy can be 
obtained. Moreover, as the values of r increage, 

8 
ae and r + u flattens out, 
so that wider intervals are permissible for the same 
order of accuracy. 

By extending the table far enough it is possible 
to construct curves such as those in Fig. 8. For 
instance, for a diameter ratio of 2, several points 
can be read off from Table I ; thus for a 50-per cent. 
bore strain the pressure is 37,890 lb. per square inch 


and for a 44-per cent. strain, that is, ~ = 0-367, 


which occurs at r = 1-2, the pressure is the differ. 
ence between that of a 2-4 and a 1-2 diameter ratio 
cylinder with 50-per cent. bore strain, that is, 
49,010 — 8,850, or 40,160 lb. per square inch, and 
soon. Actually the curves of Fig. 8 were taken by 
considering a diameter ratio of 12 with a bore strain 
of 100 per cent. 

To find the actual distribution of tangential and 
radial stresses across the cylinder wall (Figs. 6 and 7), 
the procedure is as follows. Since the radial stress 
at the bore is the same as the internal pressure, the 
cylinder can be regarded as being made up of con- 
centric components, provided that their surfaces 
press against one another with the same intensity 
as the radial stress at the appropriate radius in a 
simple cylinder. Thus the 3 to 1 cylinder of Table I 
may be made up of a 2 to 1 cylinder surrounded by 
a 3 to 2 cylinder, so long as there is a pressure at 
the interface of 62,610 — 37,890 or 24,720 Ib. per 
square inch. Consequently this latter figure is the 
radial stress at a radius equal to twice that of the 
bore in a 3 to 1 cylinder subjected to a 50-per cent. 
bore strain. Such @ process can then be repeated 
to build up column IV of Table II. Similarly, since, 
according to equation (2), the tangential stress 
t=2s+>, its values can be got directly from 
those of the radial stress. It should be remem- 
bered, however, that the latter is always compressive 
in sense and therefore negative in sign, according to 








the curve connecting 








the notation adopted here. 
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Tus official account by the Air Ministry of the 
operations of the Transport Command of the Royal 
Air Force in ferrying aircraft across the Atlantic is 
written in popular style, garnished with the barest 
minimum of technicalities ; but it is the authentic 
stuff of history and is worth preserving, both as a 
work of reference and to be re-read occasionally 
when, in peace time, public-service Atlantic cross- 
ings by air have become as commonplace as the 
voyages of mail steamers. There was more than a 
touch of the dramatic in the arrival of the first 
formation—seven Hudsons—on November 11, 1940, 
in Northern Ireland, “where the leading pilot ob- 
served the Poppy Day with a buttonhole he had 
bought in Montreal” ; but its significance as drama 
was speedily overshadowed by the realisation of the 
military importance of being able to fly aircraft 
straight across instead of sending them by sea, in 
crates or on deck. The table of notable Trans- 
atlantic flights standing to the credit of the Com- 
mand is worth studying in detail, especially in view 
of the fact that these air crossings were not record 
attempts—indeed, record-seeking in new machines, 





it is stated, is a disciplinary offence. 
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THE EARLEY POWER STATION. OF 
THE CENTRAL ELECTRICITY BOARD. 


Apart from the intrinsic interest of the plant con- 
tained in it, the Earley Power Station is notable for 
being the only generating station in the country built 
and owned by the see yee: Board. It is, 

over, & example of war-time co-operation, 
parse pA get ng The station, which is situated 
on the south bank of the River Thames near an existing 
grid substation located not far from Reading, forms 
part of the me of war emergency genera‘ 
plant, which was drawn up in July, 1940. Speed 
construction being an important factor, it was fortunate 
that there existed already in the country some generat- 
ing plant which could be utilised. This plant was on 
order from Messrs. C. A. Parsons and Company, 
Limited, Newcastle-on-Tyne, y the Electricity Supply 
Commission of South Africa for installation at 
power station at Congella, Natal, and its characteristics 
coincided, in the main, with those of modern British 
power stations. On the urgency of the matter being 
put before the may erry #5 ad Commissioners, they 
neon to were Se se oe 
accordingly ive . 
ay ae for erection at Earley. This action, 
coupled with vigorous construction on the site, enabled 
the new power station to be put into commercial service 
at the beginning of December, 1942 ; no mean achieve- 
ment when it is remembered that, during the interven- 
ing time, difficulties with regard to material and 
labour were at their height. 

The plant thus taken over consisted of a 40,000-kW 
turbo-generator set, — for a pressure of 615 lb. 
per square inch at the turbine stop valve and a tempera- 
ture of 815 deg. F. The alternator generates directly 
at 33,000 volts, 50 cycles, and runs at a speed of 3,000 
plant did not include circulating ps, 
i i ired to con- 
denser. 
boilers having a capacity of 200,000 lb. of steam per hour 
each and fired wi ised coal ; as will be evident 
later, some alteration was needed to the boilers. a 
1942 it was decided that the station should be e 
and a second turbo-alternator set.and two more boilers 
were put in hand ; this extension is now nearing comple- 
tion. A final extension, work on which has just been 
commenced and which it is expected will be ready for 
use in 1946, consists of another turbo-alternator set and 
two boilers. ‘The ultimate capacity of the station will, 
therefore, be 120,000 kW from three turbo-alternators 
steamed w seven boilers having a total output of 
1,400,000 Ib. of steam per hour. The plant is switched 
and controlled from the adjacent grid substation and is 
operated, on behalf of the Central Electricity Board, 
by Messrs. Edmundsons’ Electricity Corporation, 
Limited, London. 

The station is situated at some distance from the 
circulating water being drawn from the 

open canal and returned to it, at a 
point half a mile downstream, through underground 
reinforced-concrete culverts. No piling was necessary, 
all foundations being of mass concrete. The main build- 
ing is of steel-frame construction with 14-in. brick 
and consists of a turbine house and boiler house under 
one roof, the turbines being arranged in line down the 
length of the building and the boilers in a similar parallel 
line down the boiler house. The extensons can be 
readily added, therefore, without disturbing the plant 
already installed. The part of the station first built 
contains the office block, stores, etc., at the end of the 
turbine house, and spaces for the water-softening, ash- 
handling, and other auxiliary plants at the end of the 
boiler-house, side are the electrostatic precipitators, 
building nearest to the river, and on the opposite, or 
boiler-house, side are the electrostatic precipitators, 
the chimneys, the coal-handling plant and the coal 
store space, this latter lying between the boiler house 
and the Great Western ilway main line. The 
turbine and the boiler operating floors are at a common 
level, 25 ft. above the ground, and the basements thus 
formed provide space, in the turbine house, for the 
condensers, ete., and, in the boiler house, for the coal- 
pulverising plant and the ash-handling equipment. 
The basement floor is at ground level and a railway 
track enters the turbine house. The turbine and boiler 
houses are divided by a partition wall. 

Commencing with the fuel entry, all the fuel, small 
coal from South Wales, is delivered to the station by 
rail, there being four sidings, each accommodating 
40 wagons, alongside the main line. The wagons are 
brought from the sidings by a works locomotive, 
passed over a 40-ton Avery weighbridge and em 
into a receiving hopper, situated below ground 
at the bottom of the drag-scraper tower. The wagons 
are emptied by a rotary tippler designed to take stan- 
dard railway wagons up to a capacity of 20 tons each. 
A Clarke pman electric capstan facilitates wagon 
handling. The coal from the hopper may be 
through two crushers, if necessary, but normally is 
elevated from the receiving-hopper outlet by means 


of a double-bucket balanced hoist in the scraper 
tower. The hoist discharges into a bifurcated chute 
from which the coal may take alternative routes 
according to whether it is to be stored or delivered 
to the bunkers. From one of the chute outlets 
it falls on to a short radial conveyor, to be discharged in 
a heap at the apex of the storage this ground 
being, as usual with -scra t, in the form of 
a segment of a circle with a tail car running on the arc- 
ing wall. The included angle, in plan, 
is 160 deg. the storage capacity is 27,000 tons. 
The scraper lines, which radiate from the base of the 
tower to the tail car, traverse the drag scraper either 
from the heap referred to, in order to distribute the 
coal over the storage space, or towards the tower when 
reclamation is required. The tail car is traversed 
either by means of a hand winch or by the works loco- 
motive. The reclaimed coal is drawn by the scraper 
to a hopper ing the bucket hoist. 

The second of the chute mentioned above 
delivers the coal to a series of three inclined belt con- 
veyors which discharge it to the bunkers. These are 

-shaped and are situated alongside the partition 

of the boiler house above the o ing platform. 

The bunkers, one to each boiler, hold 250 tons each. 

The belt conveyors incorporate a continuous weigher, 
@ magnetic at 


i 


and a guillotine-type automatic coal sampler. The 
section of conveyor belt which runs over the line of 
bunkers is fitted with a travelling tripper. This may 


be either controlled by hand or its movement auto- 
matically determined to discharge at any desired point 
by means of stops. The coal-handling plant has a 
capacity of 75 tons an hour and was manufactured b 
Messrs. Robert Dempster and Sons, Limited, Elland. 
As already stated, the boilers are fired with pulverised 
fuel. The unit principle of firing is adopted, that is, 
the pulverised coal is delivered directly ta the combus- 
tion chambers as-it is produced, no storage being 
involved. There are two sets of equipment per boiler, 
each set comprising a coal feeder, a L roller- 
type pulveriser, a tor and a delivery fan to the 
burners. A view part of the pulverising plant, 
situated in the boiler-house basement, is given in Fig. 1, 
186. The belt to be seen at the bottom of the 
pulverisers is coupled with the forced-draught system 

r the boilers, the inlet air being through a 
heater in order to the coal. h mill has a 
capacity of 13,200 lb. per hour with 6 per cent. 
moisture in the coal; with 15 per cent. moisture 
the output falls to 10,950 Ib. per hour. The coal is 
ground to a fineness such that 80 per cent. will pass a 
200-mesh sieve. The mills run at constant. » but 
the coal feeders and separators have variable-speed 
direct-current drive and the delivery fans, which draw 
from the mills and deliver to the burners, have variable- 
speed alternating-current drive. All the motors are 
controlled from the boiler panels on the operating floor. 
5 ee eee ea 
ee eee cae eee he coal 
passes’ vity from the bunkers to the mills. 

The wikere which, together with the pulverising plant 
were manufactured by Messrs. International Combus- 
tion, Limited, London, were originally desi to use, 
in South Africa, a medium- to high-volatile coal. At 
Earley the coal has a lower volatile content and higher 
moisture, and the boilers operate under two-shift 
conditions. Some modifications to the furnace were 
thus necessary. The upper part of the boiler is of 
more or less conventional design with two coupled 
steam drums at the top and a single lower water 
drum about 25 ft. below. The main steam drum is 
coupled to the water drum by a single nest of vertical 
tubes and the auxiliary steam drum to the water drum 
by two nests, one of which is nearly vertical and the 
other bent, the superheater being situated between 
them. Baffles are fitted to the nests to direct the 
products of combustion first downward from the space 
immediately above the combustion chamber to pass 
over the superheater, then upwards over the second 
nest, and finally downwards to the flues. The combus- 
tion chamber is water-walled to its full height. The 
boiler differs, however, from the more usual type in 
having a second water sped oo ge the first 
one, the two cou; y a nest vertical 
tubes, outside og Bes wall but inside the boiler 
casing. The distance between the centres of the two 
water drums is about 27 ft. 6 in. and the furnace 
water-wall headers are led to them. It was in this 
part of the boiler that were necessitated to 
suit the lower volatile coal, these changes consistiny of 
yy the water-wall tubes more widely and covering 

at about midway in the height of the furnace, 

by a refractory belt 7 ft. 3 in. deep. The increased 
surface thus i promotes readier 

with the lower coal, The water-wall 

tubes are 3} in. in diameter outside and 5} in. 


in pitch. 
The pulverised-fuel burners are situated at about 
the height of the centre of the refractory belt and, in 





plan, at the corners of the furnace, the respective four 


pulley for the separation of tramp iron, | through 


streams not meeting at the centre of the furnace, but 


being directed tangentially to a central circle so that a 
whirling turbulent condition results. Secondary air 
ports are arranged round the burners and tertiary air 


ports at a higher level. The bottom of the furnace is 
formed with a refractory-lined ash hopper, above which 
is a slag screen of inclined water tubes. The hoppers 
are in the basement as seen in Fig. 2, on page.186, and 
terminate in a receiver opening on to an underground 

ash sluiceway. The ash is periodically removed from 

the receiver outlets by means of high-pressure water jets 

and is discharged from the sluiceway into a crusher 

situated in a sump. The mixture of crushed ash and 

water is removed from the sump by the motor-driven 

pumps seen in Fig. 3, on the same page, and is delivered 

to an ash bunker, where the water is drained off prior to 

disposal of the ash. The fly-ash in the gases is dealt 

with separately. In the first place, a certain amount 

separates out by gravity in the rear passes of the boiler 

and in the flues containing the air heaters and econo- 

miser. The dust falls into hoppers and is removed by 

Hydrovac extractors. Several of these hoppers from 

the first boiler, pass, and immediately under the lower 

water drum, are seen at the left of Fig. 2. The dust is 

removed periodically from the hoppers by a pneumatic 

suction effect produced by water-jet ejectors and is led 

pipes to a cyclone separator from which it is 

eventually discharged, in a damp condition, into road 

vehicles or railway trucks. 

That part of the fly-ash too light to be removed by 
gravity is extracted from the flue gases, after they have 

the air heaters and economiser, in an electric 
precipitator. This consists of a large reinforced-con- 
crete chamber containi nests steel tubes, of 
hexagonal cross section, t which the flue gases 
pass upwards with a velocity of about 1 metre per 
second under the suction created by the induced- 
draught fans, of which there are two per boiler unit. 
Down the centre of each tube is suspended a steel wire 
of square section which is negatively c toa 
potential of between 45 kV and 50 kV. The tubes, 
which have a positive charge, are earthed, and the 
dust, in passing through the electrostatic field created, 
is attracted to adhere to them. It is dislodged by 
motor-driven rapping gear which periodically vibrates 
both the tubes and the wires. The dust then falls 
into hoppers whence it is removed by Hydrovac extrac- 
tors and joins the fly-ash discharge. The induced- 
draught fans discharge into a horizontal flue lead- 
ing to brick chimneys, the tops of which are 228 ft. 
above the ground level. The precipitators, which are 
of the Sturtevant type, have a guaranteed efficiency 
of 96 per cent. at maximum continuous output of the 
boilers when low-volatile fuel is being burned. The 
ash- and dust-handling and disposal plant is manu- 
factured by Messrs. Babcock and Wilcox, Limited, 
London. It is understood that the removal of the 
fly-ash in the boilers themselves does not depend 
wholly on gravity. Each boiler is fitted with three 
types of soot blowers, these being either single-nozzle 
retractable blowers, multi-jet rotating blowers, or 
multi-jet traversing blowers, depending on the par- 
ticular duty required. All the blowers use superheated 
steam at full boiler pressure, are electrically-operated, 
and have automatic sequence control. 

The furnaces are supplied with air by two forced- 
draught fans per boiler, the air pressure at the burners 
being 2 in. of water at the economical output and 2-5 in. 
at the maximum continuous output. The air is heated 
for the secondary and tertiary supplies, and for the 
pulverising mills, by two air heaters, one of which is 
situated in the flues before the economiser and the 
other between the economiser and the precipitator. 
The estimated temperature of the air leaving the one 
heater ranges from 353 deg. F. to 364 deg. F. and that 
leaving the other heater from 485 deg. F. to 504 deg. F., 
according to whether the boiler is steaming at its 
economical output of 160,000 lb. of steam per hour or 
at its maximum continuous output of 200,000 Ib: per 
hour. Both are of the plate type. In the low-tempera- 
ture heater, recirculation from its outlet to the inlet of 
the forced-draught fans is provided. The forced- 
draught fans are situated at the top of the boiler house, 
the suction inlets being just below the roof. Control is 
by two-speed squirrel motors, the dampers for the 
induced-draught fans being automatically ted to 
maintain a pre-set furnace pressure of about 0-2 in. of 
water below the atmosphere. The control system is 
air-actuated, the | pressure of the mechanism 
being between 30 Ib. and 40 Ib. per square inch. It 
will be appreciated that the fuel plant, induced- and 
forced-draught fans, dampers, etc., are controlled from 
the operating panels in the boiler house. A view of 
one of these is given in Fig. 4, page 187, and shows 
its exceptionally complete equipment, a notable 
feature being the it gauge at the top which in- 
dicates the draught at no than 14 points of the 
boiler unit. The superheater is of the pendant hair- 
pin type and consists of two primary sections flanking 
two central secondary sections, automatic superheat 





control by means of & desuperheater being interposed 
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between the sections. The twin-tube economiser has 
steel tubes with cast-iron fins shrunk on. 

yet eye renagun ly anne 7 plea ge ft., 
that of the water-walled 507 sq. ft., that of 
the superheater, 9,300 sq. ft. and that of the economiser 
8,640 sq. ft. The high-temperature air-heater has a 

surface of 10,710 sq. ft. and the low-tem- 
perature air heater, 35,640 sq. ft. The combustion 
volume is 10,000 cub. ft. The weights of water, hot, 
are, in the boiler proper, 55,800 lb., in the water walls 
and connections 15,500 Ib., and in the economiser 
2,400 Ib. The steam pressure at the superheater 
outlet is 635 lb. per square inch, and the controlled 
temperature is 850 deg. F. The feed-water temperature 
on leaving the economiser is 394 deg. F. These figures 
obtain at both the economical and maximum con- 
tinuous outputs, but the working pressure in the steam 
drum at the former output is 677 Ib. per square inch 
against the 697 lb. per square inch at the latter. 
Similarly, the working pressures at the economiser 
inlet are 687 Ib. and 711 Ib. per square inch, respec- 
tively. The boilers are now designed to give the 
economical output of 160,000 lb. per hour at a guar- 
anteed efficiency of 91 per cent., based on the net 
calorific value of the fuel, when burning South Wales 
bituminous small coal having a volatile content of 
about 27 per cent., a gross calorific value, as fired, of 
about 12,800 B.Th.U. per pound, an ash content of 
not more than 15 per cent., and a moisture content 
not exceeding 12 per cent. If South Wales semi- 
bituminous small coal is burned, the same economical 
output can be obtained with an efficiency of 89 per 
cent. if the volatile content is not less than 11 per cent. 

An unusual feature of the plant, arising from war- 
time conditions, is the method of lighting the burners. 
This operation wan have to be fairly frequent during 
a week’s run, as the station may be shut down each 
night, or it may be little required ; in any case, the 
lighting-up plant must: be ready at short notice. This 
plant was originally designed for a light petroleum oil, 
but. this being scarce, the design had to be modified to 
handle a creosote-pitch mixture. This fluid is rather 
intractable, as it will not flow freely below a tempera- 
ture of 90 deg. F., while above that point it tends to 
deposit carbon unless it is kept in motion. Further, 
a temperature of over 140 deg. F. is necessary for 
combustion, but if the temperature rises above 200 
deg. F'., carbonisation may occur in the pipes. To meet 
these exacting conditions, the storage tanks are fitted 
with thermostatically-controlled immersion heaters and 
the pipes are wrapped with Pyrotenax heating cable 
divided into sections, each of which has thermostatic 
control set at 90 deg. F.; the whole is covered by 

ing. The piping is arranged in a ring main in 
which constant circulation is maintained by motor- 
driven pumps. Immediately before the burners there 
are terminal heaters with thermostatic control adjust- 
able between 120 deg. F. and 220 deg. F. 

The generating plant comprises two turbo-alter- 
nating sets, one of which is still in course of erection. 
The economic rating is 32,000 kW, and the maximum 
continuous rating is 40,000 kW. The steam pressure 
and temperature at the stop valve are 615 Ib. per 
square inch and 815 deg. F., respectively. The vacuum 
at the exhaust flange is 28-7 in., with a barometer 
of 30 in. The final feed temperature is 340 deg. F. 
These two figures refer to the economic rating. The 
power factor is 0-85 and the speed is 3,000 r-p.m. As 
will be seen from Fig. 9, page 190, that the turbine is 
of the two-cylinder tandem type with a double-exhaust 
low-pressure cylinder. The condenser is, as already 
stated, situated in the basement, but the high-pressure 
feed heaters are in the turbine house. A view of these 
heaters, with the feed pumps at the left, is given in 
Fig. 10, page 190. The high-pressure rotor is seen in 
Fig. 11, and the low-pressure rotor in Fig. 12, on the 
same page. The turbine incorporates several depar- 
tures from Messrs. Parsons’ previous practice, one 
being an improved method of meeting the longitudinal 
expansion of the high-p nae ug cylinder. This mp 
sion had been met previously by allowing the s 
inlet end of the cylinder we le on a horizontal p te 
underneath the egy Sc mag This plate was at a 
considerable distance below the centre line of the 
machine, so that the frictional resistance to the sliding 
motion set up couples, tending to distort the cylinder. 
Although adequate for the purpose under the condi- 
tions obtaining at the time it was devised, this con- 
struction was found to require revision as turbine sizes, 
pressures and temperatures increased. Messrs. Parsons 
therefore re-studied the whole question in 1938, and 
the results of this investigation were embodied in the 
machine now under consideration. 

The new arrangement is shown in Figs. 5 to 7, 
opposite. There are two anchorages in the machine, 
namely, one at the steam-inlet end of the high-pressure 
cylinder, at the left of Fig. 5, and one at the exhaust 
end of the low-pressure cylinder adjacent to the high- 
pressure cylinder, at the right of the same illustration. 
The end journal block a of the high-pressure cylinder, 
which embodies the thrust bearing denoted by the 
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collar to the left of Fig. 11, is bolted rigidly to the 
foundations and has two lateral extensions to carry 
the supporting arms which project from the énd of the 
eylinder. These arms are indicated at 6 in Figs. 5 and 6, 
and anchorage is provided by the keys c, in respect of 
longitudinal movement. These do not interfere with 
lateral expansion, and, in consequence, do not ensure 
lateral alignment. To effect this a central key d is 
employed which does not interfere with longitudinal 
movement, but prevents lateral movement. The 
exhaust end of the high-pressure cylinder, at the right 
of Fig. 5, has two broad feet e cast on it. It is at thi 
point that the sliding movement now takes place, the 
cylinder expanding from the anchored inlet end 
towards the exhaust end. The feet e rest on two 
brackets f integral with the low-pressure oylinder 
exhaust _branches. This end of the low-pressure 
cylinder is anchored longitudinally by the key g. 
Between the feet e and the brackets f are Muntz- 
metal plates h, which provide the sliding surface. The 
feet are held down on the plates by the guides ¢ bolted 
to the ag sa linder. Lateral alignment is 
secured by the key j, which projects from the low-pres- 
Sure journal block & and is provided with steel liners 
at the sides. These liners are in contact with liners of 
bearing metal carried in a projecting bracket on the 
exhaust end of the high-pressure cylinder. The corru- 
gated a pearance of the structure near key j, in Fig. 5, 
merely indicates the grooves for the labyrinth packing 





CONTROL PANEL. 


of the high-pressure shaft and is shown for the purpose 
of localising the position which the key occupies. It 
will be realised that in the new arrangement the 
anchorage at the inlet end of the high-pressure cylinder 
and the slide at the exhaust end are now in the same 
plane, that is, virtually on the horizontal centre line 
of the cylinder. There is, therefore, no distorting 
‘couple’ set up by the resistance to sliding. The 
low-pressure cylinder is anchored at one end, as 
described above, expansion taking place towards the 
alternator. The earlier practice has been retained in 
this respect. 

' The high-pressure cylinder contains 38 moving rows 
of reaction blading, in groups as shown in 
Fig. 11, the gaps between the groups providing for 
steam admission to the overload belt and for three 
extraction points for steam to the high-pressure feed 
heaters. Steam is extracted from the centre of the low- 
— cylinder for the low-pressure feed heater, the 
ow-pressure rotor having six moving rows of blades 
on each side of the centre as shown in Fig. 12. The 
high-pressure rotor is a hollow forging with the dummy 
piston formed integral with it and continued into a solid 
shaft. All the rows of blading, with the exception of 
the last four rows, are inserted in the main forging. 
The last four rows are carried in a separate forging, 
having a short length of shaft integral with it, bolted 
to the main forging. The low-pressure rotor is of the 
built-up type, that is, it consists of eight disos keyed 
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at the entry area of the high-pressure cyli 

point the density of the steam is greatest. 
arrangement will be clear from Fig. 8. cylinder 
blades carty two cheodsis, the oath eden of whieh each 
lie in the same radial plane. On the inlet side the inner 
shroud is bent round, as shown, and set with a 
radial clearance to the rotor. The rotor blades carry 
single shroud at their tips, this shroud being turned, 
after the blading operation has been completed, to a 
true diameter. A projecting V-shaped ridge is formed 
in the middle of the shroud. A V-shaped contact strip 
is fitted in the cylinder by being bent round a wire ring 
of oval cross-section ; the strip is caulked into a groove 


— ion on the 
shroud, help to form a labyrinth seal at this point. It 
will be seen that the new arrangement provides an 
effective seal for the steam, since there are 
three restrictions between the cylinder blades and the 
rotor, and three restrictions between the rotor blades 
and the cylinder wall. 

Both turbine shafts and the alternator shaft have 
separate Michell thrust blocks, and the flexible coup- 
lings are of the claw type. The machine has a separate 
steam chest containing a combined stop and emergency 
valve, a governing valve admitting steam to the inlet 
end of the high-pressure cylinder for loads up to 
32,000 kW, and a second go valve admitting 
steam to the overload belt. for higher loads. These 
valves are similar to those fitted to the turbines at the 
Thorpe Power Station, Norwich, and described and 
illustrated in detail in the issue of Enamrssnnxe for 
January 20, 1939, page 57, et seq. A single worm- 
driven shaft operates the governor and two gear-type 
oil pumps, one of these pumps actuating the governor 
relay at a pressure of 70 Ib. per square inch, and the 
other providing a lubricating supply at a pressure of 
20 Ib. per square inch. There is a duplex steam-driven 
oil pump. Motor-driven barring gear is fitted, together 
with motor-driven high-pressure jacking and low-pres- 
sure flushing pumps. In addition to the normal speed 
governor, there is an emergency governor with two 
trip bolts and also two vacuum controls. One of these 
controls successively closes the governor valves as the 
vacuum falls below 15 in. and the other trips the 
emergency valve if the condenser rises to 2 Ib. 
per square inch above the atmosphere. The atmo- 
spheric exhaust valve is 10 in. in diameter. There is 
provision for turbine-blade washing, a small connection 
enabling a regulated quantity of water to be introduced 
into the main steam supply after the isolating valve, 
with the machine running at slow speed. 

(To be continued. 
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INSTITUTION ELECTIONS. 
InstrrvTion oF ELEcrricaL ENGINEERS. 


Member.—Douglas’ Rayner Hartree, M.A., Ph.D., 
M.Sc., Manchester. = 
Associate Member to Member.—Charles 

Brown, B.Sc., London, W.C.2; David Maclaren Cath- 
cart, B.Se. Cine) Revit ; Wing-Commdr. Harry 
John Chapple, » R.AF.V.R.; Wing-Commdr. 
William Charles Cooper, B.A., M.A.P. ; Michael 
Dewar, M.A., Hitchen, Herts.; John Oliver Dugdale- 
Bradley, Maidenhead; Arthur Alexander Heath, M.A., 
Gloucester; Adrianus. Johannes Heins van der Ven, 
Bournemouth; Matthew Gerard Hickey, Walton-on- 


Thames ; Henry Arthur G. Howse, Stanmore, Middx. ; | j 


Felix Stevens Inglis, Parkstone, Dorset ; Norman 
Reginald Kirkby, B.Sc., Calcutta; Arthur James Ley- 
land, B.Sc. Tech., Liverpool; James McGavin, M.Eng., 
Liverpool; Francis Percy North, B.Sc. (Eng:), Dor- 
king ; Ronald Clifford Pilsbury, B.Sc., London, 8.W.5; 


Martin John L. Pulling, M.A., London, 8.W.3; Fre- 


derick Walter Roberts, Shipley ; Gordon Maxwell E.| 2% 


Speedy, Sutton, Surrey ; Wilfred Streeton, 
Wembley, Middx. ; Francis Charles Walmsley, Wood- 
ford Green, Essex. 


InstrruTion oF StrucTURAL ENGINEERS. 


Member—Ole Grinaker, South Africa; Thomas 
Denholm Palmer, London. 


Associate Member to Member.— Sandford 
Ww » 8S. Rhodesia; William Thomas Mar- 
shall, London; Brian Seruby, London; Frederick 


Graduate to Associate Member.—James Geoffrey 
Marsh, Liverpool; Albert Yamen London ; 
te Whittle, Farnworth ; Wright Taylor, Hudders- 


InstrruTE oF TRANSPORT. 


Member.—R. P. Beddow; W. J. Clarke ; B.C. 
Cross; E. H. Garfield, Saltley; M. C. Halliday; 
ut % Pore re ; H.N. Letts ; S. E. Parkhouse; 

- Oe ae ;_ C. Rayner-Smith, Birmingham ; 
G. W. Q. Smith; C. M. Wentworth, London. 


Associate Member—W. H. Barker, Rawtenstall ; 
J. Barrie; L. G. Bevan; W. V. Burke; 8. J. Clamp, 
Exeter ; R. C. F. Cropper ; J. W. Dedman, Edinburgh ; 
F. A. Denby; J. A. B. Dibbs; L. E. L. Donne; T. 

Group-Capt. P. S. Foss; F. J. Hibbert, Bir- 
mingham; J. R. Hind, C. J. Lamb; W. 
O.B.E.; C. W. Powell; A. Prentice, Coatbridge ; 
H. G. Sayers; W. I. Scott-Hill, Jerusalem; C. E. 
Shaw, Newport; G. A. J. Starke; S. H. Waters; 
J. A. Wild, Lincoln. 





THE INSTITUTE OF METALS. 


Tue 37th annual general meeting of The Institute 
- of Metals will be held on Wednesday, March 14, at the 
Institution of Mechanical Enginee 
St. James’s Park, London, 8.W.1. 


1045-46 will then take place, after which a presentation 
to the former secretary of the Institute, Mr. G. Shaw 
Scott, M.Sc., will be made. Following this the Presi- 
dent will hand the Platinum Medal for 1945 to Dr. R. 
Seligman, who will deliver an address on “ The Organi- 
sation of Me ical Research.” 


which commences at 2.15 p.m., the following papers 
will be presented and discussed: ‘‘ The Influence of 
ae Casting (Horizontal Axis) upon the Struc- 
ture Properties of Metals,” by Dr. L. Northcott 
and Mr. V. Dickin ; “ Corrosion of Galvanised Coatings 
and Zine by Waters Containing Free Carbon Dioxide,” 
by Mr. L. Kenworthy and Miss Myriam D. Smith; “A 
Quantitative Study of Soft Soldering by Means of the 
Kollagraph,” by Mr. L. G. Earle ; and, if time permits, 
“ The ic Examination of Aluminium-Rich 

) by Mr. N. H. Mason, Mr. G. J. Metealfe and 
Mr. B. W. Mott. 


: | Supersedes the 1935 edition. 


BRITISH STANDARD 


SPECIFICATIONS. 

THE specifications of i ing interest 
have been i b the British Standards Inetitetion 
Copies are blications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

Cast-Iron Rain-Water Pipes. i No. 460, 


covering cast-iron spigot and 
was first published Se ie entaticche chided 
rain-water , avier grades bei 

by pi hs See. No. 416. or i 

Te B.S. No. 460 for the post-war building pro- 


amendments 
used sizes in the 
and two in the 
namely, 1} in. and 5 in., in order to 
i nabbed. Moreover, 


now eovers, in one publication, the requirements for 

light rain-water pipes having nominal sizes of 2 in 

2} in., 3 in., 4 in., 5 in., and 6 in.; medium ade pipes 
4 in., 


having nominal sizes of 2 in., 2} in., 3 in., 4 in., 
and fib. > end heavy-gredo siess havi nominal sizes 
— > [Price 3s. 6d., postage in- 
clu 


Cast-Iron Soil, Waste and Ventilating Pipes.— Another 
revision recently issued covers cast-iron spigot and 
socket soil, waste and ventilating pipes, fittings and 
accessories. The specification, BS. 0. 
issued in 1931 and revised in 1935. The t revision 
It omits the 1}-in. and 
5-in. sizes which a Ter previously, while the length 
of pipes is iguana! to 5 ft. effective length, from the 
spigot to the base of the socket, instead of 6 ft. overall 
length as hitherto. All references to the use of pipes for 
rain-water purposes have been deleted, as these require- 
ments are now covered by B.S. No. 460. The revised 
specification provides for the “| of the material, 
the workmanship, dimensions, the finish and 
marking of pipes and fitti A hydraulic test has 
been introduced, and the clause relating to it states 
that, if required by the purchaser, Pipes and fitti 
shall be tested at a pressure of 6 Ib. per square in * 
without showing any signs of leakage, injury or other 
defect. [Price 3s. 6d., postage included.] 

Hooks of “C'” or Liverpool Type.—An amendment 
slip relating to B.S. No. 591-1935, coveri wrought 
iron and mild-steel lifting hooks of the “C” or Liver- 
pool type, has recently been issued. The amendment, 
which relates to clause 3 dealing with “ quality of 
material ” and to clause 8 concerning “ manufacturer’s 
records of material,” states that “ special ” grade 
wrought iron is now permitted as a material for the 
hooks, in addition to “ Best Yorkshire ” it iron 
and open-hearth steel. Copies of the slip, reference 
No. P.D. 327, may be obtained gratis on Gems to 
the Institution, enclosing a stamped and addressed 
envelope. 





BOOKS RECEIVED. 


,| The Ohio State University. Engineering Experiment 


Station. Bulletin No. 120. Weather Headlines in Ohio. 
By GEorcE W. MINDLING. Columbus, 10, Ohio: The 
Director, Engineering Experiment Station, The Ohio 
State University. [Price 75 cents.] 


Associated Electrical Industries 
Limited, Crown House, Aldwych, W.0.2. [Price 58.) 
Smithsonian Institution, Washington. Publication No. 
3748. New Metals and New Methods. By Dr. C. H. 
DescH, F.R.S. Washington: Smithsonian Insti- 
tution. 

United States Bureau of Mines. Technical Paper No. 
666. Bureau of Mines Research on the Hydrogenation 
and Liquefaction of Coal and Lignite. By A. C. 
FIELDNER, H. H. Storca and L. L. Hirst. Washing- 
ton: Superintendent of Documents. 
Tools for the Next Job. A Policy of Progress. Through 
Productivity. Published for the Tory Reform Com- 
mittee. London: Europa Publications, Limited, 39, 
Bedford-square, W.C.1. [Price 2s. 6d. net.] 

Flight and Engines. By G. V. WELBOURNE. London: 


Factory Organisation and Management. By N. F. T. 
SaunDeERs. London: Sir Isaac Pitman and Sons, 


Limited. [Price 10s. 6d. net.} 
Traffic Control on the L.M.S.R. London: “ The Railway 
Gazette” Offices, 33, Tothill-street, Westminster, 





8.W.1. 


[Price 5s. net.) 
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PERSONAL. 


Sir JaMEs Scott PRINGLE, K.O.B., O.B.E., M.LE.E,, 
A.C.G.I., is retiring ,from the position of Director of 
Electrical Engineering, Admiralty, on March 3}, 
to be succeeded by Mr. H. D. MacLa..:n, D¥FL., at 
present Acting Assistant Director of Electrical Engi. 

ne. ss 


Lorp LEATHERS, Minister of War Transport, has been 
made an honorary member of the Institution of Municipal 
and County Engineers. 

Mr. A. P. Youne, 0.B.E., M.I.E.E., M.1.A.E., mana- 
ger of the Rugby Works of the British Thomson-Houston 
Company, Limited, retired on February 28. He joineg 
the firm as meter tester in 1901 and was appointed mana. 
ger of the Rugby Works on January 1, 1929. Hi, 
successor is Mr. H. L, SaTcHELL, who became an appren. 
tice of the company in 1920. F 


Mr. D. A. WRANGHAM, M.Sc. (Eng.) (Lond.), Wh.&. 
M.I.Mech.E., Head of the Mechanical Engineering pe. 


to Mr. F. H. Rem, B.Sc. (Eng.) (Lond.), Wh.Ex., 
M.I.Mech.E., M.I.Mar.E., who, as announced on page 448 
of our issue of December 8, 1944, has been appointed 
Principal of the South East London Technical Institute, 
Lewisham-way, S.E.4. 


Mr. J. D. Carmicnart, O.B.E., A.M.I.Mech.E., man- 
aging director of Messrs. Carmichael Brothers, Limited, 
South Shields, who has held the office of President of the 
National Ironfounding Employers’ Federation for the 
past four years, has recently been re-elected for a further 
term of office. 


Mr. C. C. OAKHAM, hitherto senior assistant to the 
Technical Officer (Tramways and Trolley Omnibuses) 
London Passenger Transport Board, has been appointed 
traction engineer with The Associated Equipment Con- 
pany, Limited, in succession to Mr. A. T. C. PRIppLg, 
who has left to take up another post. 


Mr. C. C. Hix, B.Sc. (Eng.), M.I.E.E., deputy engineer 
and manager, Brighton Corporation Electric Supply, has 
been appointed assistant general manager, Northmet 
Power Company. In consequence of this appointment, 
Mr. T. YuLe, M.Eng., A.M.I.Mech.E., hitherto power 
station superintendent, becomes deputy engineer and 
manager; Mr. W. J. Grppons, A.M.I.E.E., assistant 
power-station superintendent, is promoted to the position 
of power-station superintendent, and Mr. G. R. A. Carr, 
A.M.I1.E.E., at present electrical maintenance and con- 
struction engineer, is succeeding Mr. Gibbons as assistant 
Ppower-station superintendent. 

Dr. O. F. Hupson has now retired from the staff of 
the British Non-Ferrous Metals Research Association. 
He was formerly research superintendent, and, during 
the past five years, had been retained in a part-time 
capacity as consultant and literary adviser. 


Mr. H. A. Cruse, works manager of the Westinghouse 
Brake and Signal Company, Limited, who hag been with 
the company for upwards of 40 years, has been elected 
to the board. 

Mr. L. G. A. LEONARD, late assistant general manager 
of Mesers. British Furnaces, Limited, Chesterfield, has 
been appointed g 1 manager of The Dowson and 
Mason Gas Plant Company, Limited, Manchester. He 
has succeeded Mr. JaMES PATON, who has retired after 
holding the position since 1917. Mr. Paton, however, is 
retaining his seat on the board. 


Mr. R. J. Hunt has been elected a director of Messrs. 
Ransomes, Sims and Jefferies, Limited. 


Mr. T. Boason has been appointed area manager in 
charge of the Leeds branch of Specialloid Limited, and 
will be responsible for the company’s replacement business 
throughout Yorkshire, Durham and Northumberland. 
Mr. J. THompson, formerly in charge of this area, has 
been appointed manager of the piston department of the 
Aero Piston Ring Company, Limited, Leeds, main con- 
cessionaires for Specialloid pistons. 

Mr. A. R. BLACKWELL, “ Elfin Villa,” 10, College- 
road, Fishponds, Bristol, has been appointed honorary 
secretary of the Western Centre of the Institution of 
Automobile Engineers, in succession to Mr. T. G. PRUETT, 
who has removed to the South of England. 








FUEL EcONOMY IN THE CHEMICAL INDUSTRY.—On page 
170, ante, we announced that a discussion on “‘ Thermal 
Compressors,” to be introduced by Mr. G. Arrowsmith, 
would be held in London on Wednesday, March 21. The 


. | organisers of the discussion, The Association of British 


Chemical Manufacturers, 166, Piccadilly, London, W.1, 
inform us, however, that the meeting has been unavoidably 
postponed. The discussion will now be held at 2.30 p.m., 
on Wednesday, March 28, in the lecture hall of the Royal 
Society of Tropical Medicine and Hygiene, Manson House, 
26, Portland-place, London, W.1. Previous invitations 





will hold good for the new date. 
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NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scottish Coal.—Supplies have received another serious 
set-back as a result of the miners at some 50 Ayrshire and 
Lanarkshire pits going on strike last week over a dispute 
on wages. As 21 days’ notice was given before the dele- 
gates called out the firemen and shotfirers belonging to 
the Scottish Colliery Deputies’ and Shotfirers’ Union, the 
strike is claimed to be official; and complaint has been 
made that earlier action on the matters at issue had not 
been taken to avoid a serious reduction in supplies. It 
is reported that the stock in hand at gasworks rarely 
exceeds two or three days’ requirements, while some have 
parely one day’s reserve, yet gasworks are rated No. 1 
on the current priority list. The decline in Scottish coal 
output has led almost to a crisis, and every effort so far 
made to improve matters has been ineffective. Wage 
increases have all been followed by a further drop in 
output. The new American machinery, with complete 
mechanisation of face-work and rapid transfer by power 
to the loading pointe, has been rendered of little use by 
the refusal of the Union to accept the payment offered. 

Scottish Steel.—Orders for plates are still very scarce, 
and the mills are barely able to exceed half their normal 
outputs. Heavy bar mills and sheet mills, however, are 
busy, and tubemakers are maintaining the recent im- 
provement. 


Scottish Shipbuilding.— Rumours are current that a few 
orders are being released for mercantile tonnage through 
the Control, although which of the yards on the Clyde 
will participate is not yet known. The Government’s 
naval and other requirements are keeping the yards busy 
but not on the kind of work that would help the plate 
mills to any extent. 





NOTES FROM THE SOUTH-WEST. 
CarpDirF, Wednesday. 

The Welsh Coal Trade.—The part which technical train- 
ing will play in making mining a more attractive career 
has received a good deal of attention lately. At a dinner 
given to visiting students from Birmingham University 
last week, it was stated that the South Wales and Mon- 
mouthshire Coalowners’ Association had inaugurated a 
scholarship scheme for training men for the mining in- 
dustry. Stress was also put upon the important ‘place 
which the mining department of University College, Cardiff, 
takes in relation to the industry generally. Mr. Iestyn 
Williams, who presided, referred to the Mining Associa- 
tion plan for training, and said it was designed to ensure 
that whatever colliery a newcomer joined he would find 
a path open which would lead him, if he had the necessary 
courage, character and ability, to the highest places in 
the industry. Mr. H. T. Norton, chairman for the past 
three years, has been re-elected to that office by the 
South Wales Coal Exporters Association. Trading has 
again been on restricted lines in the Welsh steam-coal 
market during the past week. The demand has been 
actively maintained on home account, but supplies of 
all but the very lowest grades have been practically un- 
obtainable for early delivery. Most collieries were well 
stemmed forward and salesmen could only accept orders 
for early deliveries from those consumers highly placed 
on the list of priorities. Export business has been quiet 
and has been confined mainly to deliveries made under 
Gover it instructi All the large sorts were well 
sold forward while the sized and bituminous smalls were 
in strong demand, but were scarce. Best dry steams 
were active, but some of the inferiors were quiet. Cokes 
and patent fuel were in demand and were well sold 
forward. 
; Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the home demand for tin-plates and their 
substitutes continued to be good and that a number of 
orders had been placed for delivery during the second 
quarter of the present year. The export market, on the 
other hand, remained extremely quiet and the volume 
of business transacted was very small. Steel sheets 
continged to be much sought after, but, owing to the 
congested condition of makers’ order books, orders were 
difficult to place except for deferred delivery. Iron and 
steel scrap was in steady demand. The prices of tin- 
Plates, unassorted tin-plate base uncoated plates, gal- 
vanised corrugated steel sheets and other iron and steel 
products and non-ferrous metals remained unchanged. 








F PRICES OF COoAL-TAR PropucTs:—The Minister of 
Fuel and Power has issued the Coal-Tar Products Prices 
Order, 1945 (8.R. & O. 1945, No. 229), which increases 
the price of the road tar, specified in the seventh schedule 
to the 1943 Order, by $d. a gallon. The Minister has also 
approved an increase in the maximum basic price of 
Pitch from 50s. to 60s. a ton, f.0.r.,-at producers’ works. 
This price is established by arrangement with the pro- 


ducers and it is pointed out that no Order is therefore: 


needed. 


NOTES FROM SOUTH YORKSHIRE. 
|SHEFFIELD, Wednesday. 
Iron and Steel.—Some departments have settled down 
to new work as changes in demand have become more 
marked, and the transfer of I# to sections of works 
which are getting busier continues. It is apparent, as 
time goes on, that the most pressing need for the future 
will be labour, both skilled and unskilled. Vigorous pro- 
duction characterises the basic-steel section and its 
associated departments. Progress is being made with 
the execution of large orders incidental to the programmes 
of re-equipment of stee] and engineering works in readiness 
for post-war trade. These programmes are extensive, 
and will involve considerable capital expenditure. The 
acute shortage of wagons is hampering progress, and every 
effort is being made to make up the deficiency due 
wear and tear and the extensive transfer of rolling 
to war areas abroad; wagon builders and repairers, 
however, are hampered by shortage of labour and 
materials. Shipbuilding material departments are re- 
sponding readily to the calls ‘for material for the repair 
and re-conditioning of many types of ships. The lighter 
steel branches are short of skilled labour, and although 
they are free to acquire materials, labour is not available 
to deal with the numerous orders which potential buyers 
would like to place. 


South Yorkshire Coal Trade.—The demand for coal 
exceeds the supply. Production is fairly satisfactory, 
and the movement of mineral and empty-wagon trains 
has been improved, so that delays due to absence of 
wagons at the screens have been reduced. The demand 
for house coal has eased with the improved weather, 
and arrears of deliveries are being worked off. A good 
deal of alternative fuel is being taken, including washery 
fines for firing Lancashire boilers. Coke is in short 
supply and in strong demand. 





*@ 
NOTES FROM CLEVELAND AND — 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. / 
General Situation.—The total output of iron and steel" 
is at a high level, though several producing plants are 
far from fully occupied. Substantial parcels are going 
into consumption in spite of transport difficulties. It is 
still necessary to concentrate on the manufacture of 
material for war needs and producers are dealing satis- 
factorily with the demands made upon them. A speedy 
turn-over to the production of commodities for ordinary 
commercial undertakings is, however, ensured when the 
control of distribution authority considers the movement 
prudent. 


Foundry and Basic Iron.—A further slight increase in 
the demand for foundry pig is reported. Supplies are 
restricted, but there is no shortage. Makers of basic: 
fron are turning out sufficient tonnage for the needs of 
their adjacent consuming plants but have none to spare 
for the market. 


Hematite, Low-Phosphorus and Refined Iron.—There is 
no new feature in the hematite branch of trade. The 
scarcity of distributable tonnage still occasions some 
inconvenience but strict adherence to the system of 
rationing authorised users e steady deliveries to 
be maintained for essential pnrposes. The demand for 
low-phosphorus grades and refined iron absorbs all the 
present supplies. 

Manufactured Iron and Steel.—Satisfactory supplies of 
semi-finished iron are readily obtainable and orders for 
reasonably early delivery of most finished-iron com- 
modities can be placed, but the heavy demand for steel 
semies is difficult to meet. Re-rollers are persistently 
calling for maximum supplies of prime billets, blooms and 
bars, but are accepting parcels of inferior material in their 
efforts to keep the output of the mills at a sufficiently 
high level to meet the delivery claims against running 
contracts. There seems to be no tendency yet to release 
the steel industry from its exclusive concentration on 
war requirements. Special and alloy steels are attracting 
more attention than has been the case for some time and 
producers of a lighter description of steel have well filled 
order books; heavy rolling mills, however, are irregularly 
employed. Light sheets, in particular, are extensively 
sold and makers are only able to accept further contracts 
for delivery some months ahead. Plate producers 
would welcome further business and orders for heavy 
joists and channels are also needed. 

Scrap.—-Good cast-iron, machinery metal and heavy 
steel scrap are in brisk demand and the supply is barely 
sufficient for users’ requirements, but the lighter cate- 
gories of scrap are plentiful and slow of sale. 


“4 





Roya AERONAUTICAL Socrery.—The annual general 
‘meeting of the Royal Aeronautical Society will be held 
-at’5.30 p.m, on»Thursday, March 29, in the offices of 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Students’ Section: Saturday, March 10, 2.30 p.m., 
Leeds Electricity Dept., Whitehall-road, Leeds. Prob- 
lems Meeting. North-Eastern Centre: Monday, March 
12, 6.15 pm., Neville Hall, Newcastle-upon-Tyne. 
“ Overhead Lines and Associated Outdoor Equipment on 
A.C. Systems,” by Mr. R. OC. Hatton and Dr. J. McCombe. 
Radio Section: Tuesday, March 13, 5.30 p.m., Victoria- 
embankment, W.C.2. Discussion on “Colour Tele- 
vision,” opened by Mr. L. C. Jesty. North-Western 
Centre: Tuesday, March 13, 6 p.m., Engineers’ Club, 
Manchester. ‘‘ Operational Control of Electricity Supply 
Systems,” by Messrs. W. Kidd and E. M. 8. McWhirter. 
Also at the Transmission Section : Wednesday, March 14, 
5.30 p.m., Victoria-embankment, W.C.2. Measurements 
Section: Friday, March 16, 5.30 p.m:, Victoria-embank- 
ment, W.C.2. “‘ Temperature Compensation of Indi-* 
cating and Recording Instruments,” by Dr. G. F. Tagg. 
INSTITUTE OF BRITISH FOUNDRYMEN.—Bristol Branch : 
Saturday, March 10, 3 p.m., Grand Hotel, Bristol. ‘“‘ High 
Strength Cast Irons,” by Mr. A. E. McRae Smith. 
W.R. of Yorkshire Branch: Saturday, March 10, 6.30 p.m1., - 
Technical College, Bradford. Wise Competition Winning 
INSTITUTE OF ECONOMIC ENGINEERING.—London Sec- 
tion: Sunday, March 11, 2.30 p.m., Waldorf Hotel, 
Aldwych, W.C.2. “‘ Modern Factory Layout Planning,” 
by Mr. G. H. G. Fuhrman. — 
INSTITUTION OF AUTOMOBILE ENGINEERS.—London. 
Graduates’ Section: Sunday, March 11, 3 p.m., 12; 
Hobart-place, S.W.1. “‘ Lessons from Racing Car De- 
sign,” by Mr. L. Pomeroy. Coveniry Centre: Tuesday, 
March 13, 7 p.m., Technical College, Coventry. “Pro- 
gress in Motor-Cycle Engines, with Some Notes on: 
Combustion,” by Mr. Joe Craig. ‘ 
INSTITUTION OF MECHANICAL ENGINEERS.—Scottish, 
Graduates’ Section : Monday, March 12, 7.30 p.m., Royal | 
Technical College, Glasgow. Annual Meeting. “‘ Plastics 
Moulding,” by Mr. T. W. Currie. South Wales Branch :. 
Tuesday, March 13, 3.30 p.m., Mackworth Hotel, Swan- 
sea. Chairman’s Address on “‘ Education and Industry.” 
Midland Branch: Thursday, March 15, 5.30 p.m., James. 
Watt Memorial Institute, Birmingham. ‘‘ Some Inspec-’ 
tion Gauges,” by Mr. L. H. Leedham. North-Western 


Branch: Thursday, March 15, 6.45 p.m., Engineers’ 
Club, Manchester. ‘“‘ Oil Grooves in Plain Bearings,” by. 
Dr. D. Clayton. “ Fluid Film Lubrication of Parallel- 


Thrust Surfaees,” by Mr. A. Fogg. Institution: Friday, 
March 16, 5.30 p.m., Storey’s-gate, S.W.1. Discussion on 
“Invention After the War,” opened by Messrs. Harold 
Sinclair, E. W. Moss and H. W. Cadman. ; 
INSTITUTION OF CIVIL ENGINEERS.—Tuesday, March 
13, 5.30 p.m., Great George-street, 8.W.1. ‘“‘ Design and 
Erection of the Otto Beit and Birchenough Bridges, 
Rhodesia,” by Messrs. H. S. Smith and R. Freeman, Jun, 

RoyaL AERONAUTICAL SocteTy.—Tuesday, March 13, 
5.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. Debate on Civil Aviation. ; ' 
INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD.—Tuesday, March 13, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘‘ Railway Engineering Research;”, 
by Mr. F. C. Johansen. - 4 

Roya. Society or ARTs.—Wednesday, March 14, 1.45, 
p.m., John Adam-street, W.C.2. “‘ The Thames Barrage’ 
and Reconstruction Problems,” by Mr. J. H. O. Bunge. 
INSTITUTE OF FUEL.—North-Western Section: Wed- 
nesday, March 14, 2.30 p.m., Municipal Annexe, Liver- 
pool. “ Peak Steam Demands,” by Dr. E. G. Ritchie.» ‘ 
RoyaL METEOROLOGICAL SocieTy.— Wednesday, 
March 14, 4.30 p.m., Royal College of Science, Imperial 
Institute-road, S.W.7. “‘ Phenological Observations in 
the British Isles,” by Major H. C. Gunton. ? 
INSTITUTE OF WELDING.—West of Scotland Branch: 
Wednesday, March 14, 6.30 p.m., 39, Elmbank-crescent, 
Glasgow. Annual Meeting. Brains Trust on Welding. 
Manchester Branch : Wednesday, March 14, 7 p.m., Col- 
lege of Technology, Manchester. “Interpretation of 
Radiographs of Welds,” by Mr. E. J. Heely. 

JUNIOR INSTITUTION OF ENGINEERS.—Sheffield Section : 
Wednesday, March 14, 7.30 p.m., 198, West-street, Shef- 
field. Presidential Address by Maj.-Gen. K. C. Apple- 
yard. Institution: Friday, March 16, 6.30 p.m., 39, Vic- 
toria-street, S.W.1. “‘ Recuperative and Regenerative 
Furnaces,” by Mr. P. W. Dunn. 

INSTITUTION OF MINING AND METALLURGY.—Thursday, 
March 15, 2.30 p.m., Geological Society, Burlington 
House, Piccadilly, W.1. “ Short-Wave Ultra-Violet 
Prospecting Set for’ Fluorescent Minerals,” by Mr. P. 
Rabone. 

Royal InstrrvuTion.— Thursday, March 15, 5.15 p.m., 
21, Albemarle-street, W.1. ‘Some. Physical Problems 





the Society, 4, Hamilton-place, London, W.1. 


of the Solid-State,” by -Sir Lawrence-Bragg. 
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A PLAN FOR MERSEYSIDE. 


To those who are familiar with Merseyside, the 
need for some co-ordinated plan to regulate its 
expansion and eventual reconstruction has been 
long manifest, and has obviously increased in 
urgency as the effect of those chief disturbing 
influences of the Twentieth Century—war, and the 
motor car—has become increasingly evident. To 
these influences must be added others which have 
affected the growth of urban areas all over the 
country—the centrifugal effect of mounting rates, 
which have tended to drive both manufacturers and 
private residents outside municipal boundaries, and, 
concurrently, the attractions of commerce and 
‘* black-coated ”’ employment in general, tending to 
depopulate the surrounding countryside ; but there 
are still other features, more or less peculiar to this 
region. 

Chief among these special conditions, apart from 
the inescapable facts of geography and topography, 
is the circumstance that Liverpool and the adjacent 
townships of Bootle, Birkenhead and Wallasey 
have never possessed any great importance as a 
manufacturing centre; even shipbuilding and ship- 
repairing, and the oil, soap, glue and match indus- 
tries (grouped together) only employed 14,500 and 
16,400 persons, respectively, in 1939, according to 
the returns of the Ministry of Labour. These are 
by far the largest productive industrial groups on 
Merseyside, so that it will be realised how small a 
part manufacture plays in providing livelihoods for 
the population of more than 1} millions which is 
centred on the estuary. The reasons for this dis- 
proportionately small manufacturing activity, by 
comparison with the conditions obtaining in most 
of the other large provincial centres, are primarily 
geographical, for it must be remembered that it is 
only within the past century—that is, since the 
development of the railway system of the country— 
that. Merseyside has been at all closely linked with 
the central and southern counties. This applies 
particularly to the Cheshire side ; the Mersey Rail- 
way dates only from 1886, and, even with its aid, 
the urbanisation of the country districts proceeded 
very slowly prior to the spread of cheap motoring. 

This, then, is the background against which Mr. 
F. Longstreth Thompson had to formulate his plan 
for the future Merseyside,* recently published in the 
form of a report.to the Minister of Town — 
Country Planning. In it he has recognised th 
influence of the industrial hinterland for which the 





_ © Merseyside Plan, 1944, by F. Longstreth Thompson, 
B.Se., A.M.Inst,C.E. London: H.M. Stationery Office. 
[Price 7s. 6d. net.] 





port of Liverpool serves as the sea outlet, but he 
has taken into account also the need to expand 
the inadequate productivity of the area where 
possible, while preventing the overbuilding of any 
more good agricultural land with dormitory suburbs, 
which would merely increase administrative diffi- 
culties and costs, and add to the aggregate time 
already. spent in daily travelling, without promoting 
any material expansion of trade. He makes no 
suggestion to impose an all-embracing scheme upon 
the numerous municipalities and other local authori- 
ties concerned, some of whom have shown themselves 
to be, perhaps, a little over-jealous of their autonomy 
in the past and are likely still to insist on their right 
to independent action or inaction; his aim, as he 
states it, is merely “‘ to provide what may be likened 
to a strategic framework, within which the tactical 
operation of local planning can be carried out by 
each Authority to satisfy its own particular require- 
ments in general harmony with a definite regional 
policy. Even with this limitation, the aim was 
ambitious and its realisation must have entailed 
some difficult problems, and Mr. Thompson may be 
congratulated on the picture of ordered develop- 
ment whieh he has presented for discussion. 

Mr. Thompson’s plan covers an area of some 
450 square miles, extending from the borders of 
Preston to those of Chester, and from the estuary 
of the Dee to an eastern boundary parallel with a 
line passing through Warrington, Wigan, Chorley 
and Preston, and approximately five miles to the 
west of that line. It includes, in Lancashire, the 
city of Liverpool, the county boroughs of Bootle, 
St. Helens and Southport, the municipal boroughs 
of Crosby and Widnes, and nine urban or rural 
districts ; and, in Cheshire, the county boroughs of 
Birkenhead and Wallasey, the municipal borough of 
Bebington, the rural district of Runcorn, and five 
urban districts. At first sight, there might appear 
to be good ground for omitting the rural district of 
Runcorn ‘from the scheme while retaining the 
Runcorn urban district (adjoining Widnes); but 
several urban zones have been developed in the 
rural district within recent years, and its inclusion 
is further justified by the alignment of a proposed 
new arterial road to link Manchester with Chester. 

In general, Mr. Thompson finds that his views 
are in accord with the recommendations of the South- 
West Lancashire Joint Town-Planning Advisory 
Committee, published in 1930, except that he as 
not agree with their expectations regarding the 
future growth of the urban population in that area. 
The statutory planning schemes prepared before 
the war, he considers, also provided for development 
far in excess of the probable requirements. Three- 
quarters of the whole population of the region is 
contained in what he calls ‘“‘ central Merseyside,” 
preferring that description to the term ‘‘ conurba- 
tion,” which he stigmatises justly as ‘‘ unpleasing.”’ 
By ‘‘ central Merseyside ’’ he denotes the area of 
about 60 square miles covered by Liverpool, Bootle, 
Crosby, Litherland and Huyton on. the Liverpool 
side of the estuary, and Birkenhead, Wallasey and 
Bebington on the Cheshire side. The growth of 
this group of towns is directly attributable to the 
functions of the Mersey as a port, and much of the 
area is decidedly congested. The policy underlying 
the plan is to relieve this congestion by regrouping 
the population into a series of urban spurs separated 
by wide “‘ wedges ” of open land. Fortunately, the 
present layout of the area renders this feasible 
without an unduly large displacement of the existing 
residential communities. 

The maintenance of the port in a state of opti- 
mum efficiency is a primary consideration in Mr. 
Thompson’s plan. Most of its traffic is handled on 
the Liverpool side, only 10 per cent., by value, of 
foreign imports, and 20 per cent. of exports, nor- 
mally passing through Birkenhead. The dock 
system (excluding the Manchester Ship Canal and 
Ellesmere Port) normally employs some 25,400 
persons. No expansion of the docks is expected, 
though some provision is made for it, if this should 
be needed, to the north of the Gladstone Dock ; 
it is considered that the requirements of the imme- 
diate future should be met satisfactorily by a pro- 
gressive modernisation of equipment and by the 
provision, behind the docks, of better warehouse 
and transport facilities. 
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The industrial areas in central Merseyside depend 
on the port for most of their raw materials or for 
the export of their finished products, so that they 
are,.in Mr. Thompson’s phrase, “‘ firmly anchored to 
their present location.” The industries directly 
associated with the port—shipbuilding and repairing, 
the manufacture of ships’ equipment, cargo handling 
and warehousing, etc.—employed in 1939 some 
15-4 per cent. of the insured persons in the area. 
Manufacturing industries, including oil-seed crush- 
ing, sugar refining, soap making, grain milling, 
match making, tanning, etc.—employed 18 per cent. 
of those insured in 1939 and are likewise settled in 
their respective locations. Ser'vices to 
any large centre of population account for 50-1 per 
cent. of the insured employees, and the rest are 
engaged in manufactures which are not necessarily 
tied to any particular part of the area. It is 
regarded as- most improbable that the existing 
industries can employ the whole of the insured 
persons in the region ; “‘in other words,” to quote 
Mr. Thompson, “quite apart from the lack of 
balance in its make-up, there is an absolute deficiency 
of industry in proportion to the size of population.” 
He proposes to remedy this by encouraging the 
establishment of new industries—preferably of 
“light” character, manufacturing consumption 
goods and of kinds requiring skilled men, and 
women and juveniles. The district is suitable for 
them and, on the assumption that about 100,000 
persons will be available for employment, and that 
some existing factories will need new accommo- 
dation elsewhere, industrial estates amounting to 
some 3,500 acres are proposed; mainly on the 
outskirts of “‘ central Merseyside,” but some planned 
as extensions of factory areas now in being. 

Financial considerations apart, the practicability 
of such a scheme really depends upon adequate 
transport facilities. In this respect, Mr. Thompson 
has been fairly fortunate, as much has been done 
already to modernise the road system of the area, 
and comparatively little needs to be done to the 
existing railway network; the ferry service, of 
course, is justly celebrated and is still exceptionally 
good, in spite of the closing of several former ferry 
routes. Plans for improving the railway facilities 
at the docks are stated to be under consideration. 
Long-distance rail traffic within the area, both 
passenger and goods, is well organised, but Mr. 
Thompson observes with truth that the suburban 
railway system is much less fully developed. It is 
proposed that the Wirral Railway electrification, 
at present terminating at West Kirby, should be 
continued via Parkgate and Hooton to Birkenhead, 
thus completing the circuit of the peninsula ; and 
an extension of the electrified service to Ellesmere 
Port is suggested as desirable. On the Lancashire 
side, electric trains already run to Ormskirk and 
Southport, but it is proposed that this electrification 
pg be —a to Garston and Speke (where 

iverpool airport is situated); to Hu 
Prescot and St. Helens ; and to Kirkby. = 

There has been much insistence locally, for some 
years, on the need for an underground rail link 
between the Liverpool main-line termini, and Mr. 
Thompson appears to favour this scheme; but he 
states that the railway companies, while prepared 
to assist as far as possible, ‘‘ would be bound to 
require some form of protection for the capital 
they would have to expend,” which would mean, 
in effect, “the constitution of a properly co-ordi- 
nated system of public transport throughout the 
region.” He regards this—presumably a Merseyside 
equivalent of the London Passenger rt 
Board—as ‘‘an essential factor in the post-war 
development” of the region. Carried out on a 
sufficiently extensive scale, it should prove generally 
beneficial—for example, there might then be some 
hope of a cross-river ferry between New Brighton 
and Bootle, which would relieve the congestion at 
Liverpool Landing Stage appreciably at holiday 
periods ; but, as a general principle, the conferment 
on any one form of transport of a right to dominate 
another form would appear to be inherently undesir- 
able. There is already a certain amount of inter- 
working between road transport services in the 
area, but there is scope for more, and the creation 
of a Merseyside Transport Board might 
be the most effective method of achieving it. 


MODERN ELECTRIC LIFTS. 


As in the case of so many other engineering 
features of modern buildings, it is desirable that 
architects should be provided with some guidance to 
enable them to make proper provision for the accom- 
modation of electric lifts, which may be regarded 
as essential features of any modern building of more 
than two or three storeys. It is not likely that 
architects or builders in general will have to concern 
themselves with hydraulic lifts which are now em- 
ployed only in special cases. In spite of this posi- 
tion, the only instruction provided in the recent 
Post-War Building Study dealing with Electrical 
Installations is that “lift shafts should not be used 
for the accommodation of rising conductors.” It 
may be that the installation of electric lifts was 
looked upon as too technical a matter to be dealt 
with in the Study, but there are many aspects of 
the subject, apart from its purely engineering 
features, on which it is desirable that architects and 
builders should be given some assistance. The 
meagre information of the Building Study has been 
admirably augmented by a paper entitled “‘ Modern 
Electric Lift Practice,” read by Mr. L. S. Atkinson 
before the Institution of Electrical Engineers on 
March 8. This paper is not specifically intended for 
architects, but it contains much information with 
the general implications of which it is desirable that 
they should be acquainted. 

Mr. Atkinson’s main purpose was to describe the 
engineering and electrical features of modern lifts 
and there are various details of these, such as the 
arrangement of landing gates or doors, which should 
be given consideration in the general lay-out of a 
building. Lift capacity is, however, the main 
matter in which the architect is concerned. The 
author states that the carrying capacity of an 
escalator, 3 ft. wide, of the type usually fitted in 
large retail shops, is 6,000 persons per hour; a 
width of 4 ft. raises the capacity to 8,000 per hour. 
It is unfortunately not possible to give corresponding 
simple figures for lifts. The matter is complicated 
and much study has been devoted to it. Lift capa- 
city clearly depends directly on car size and speed, 
the method of control, the floor heights, and the 
number of stops per journey. The use of power- 
operated landing doors, as against manually-oper- 
ated, may also have an important influence. The 
type of building concerned and the type of passenger 
using the lift form more imponderable, but very 
important, considerations. In a large office building 
it may be necessary to provide for a heavy peak load 
at certain times of the day, but in a retail shop this 
condition will probably not arise, so that, although 
the total number of passengers using the lift each 
day may be equal in the two cases, lifts of smaller 
capacity would probably be satisfactory in the shop. 
The average type of passenger carried and his 
familiarity, or unfamiliarity, with the lift arrange- 
ments and building lay-out would also appear to 
affect the matter. 

The size of lift car to be adopted naturally depends 
on the total daily load to be handled and its dis- 
tribution throughout the working hours. Car speed 
is a more specific matter. For a small block of 
flats, a speed of 100 ft. per minute is stated to be 
usually sufficient and the same figure might be 
satisfactory for a four-storey office building, but 
such a low speed might have an undesirable psycho- 
logical effect and double the speed would probably 
be better. As the cost of equipment increases with 
car the decision made would depend on the 
class of building. For five to six floors, 300 ft. per 
minute is recommended ; for seven to ten floors, 
300 ft. to 400 ft. per minute; for 10 to 12 floors, 
400 ft. to 500 ft. per minute; for over 12 floors 
the speed should not be less than 500 ft. per minute, 
and 600 ft. per minute is preferable. Speeds much 
higher than this are in use in American sky-scrapers. 

Mr. Atkinson reviewed, in some detail, the various 
methods of driving and controlling lifts. An in- 
teresting part of the paper was concerned with the 
two basic methods of control of the lift motor, 
namely, rheostatic and variable-voltage. In the 
former, control is obtained by varying resistances 
in the lift-motor circuit ; in the latter, by the use of 





a@ motor-generator from which a direct-current 





voltage applied to the lift-motor armature is varied 
by altering the sti and direction of the genera- 
tor field. By the use of variable-voltage control the 
rate and smoothness of acceleration and retardation 
have been considerably improved and speed may be 
increased. It is by the use of this method that car 
speeds up to 1,200 ft. per minute, or even higher, 
have been attained in America. Variable-voltage 
control eliminates the I* R losses in the starting and 
by-pass resistors associated with rheostatic control 
and reduces the size of the switchgear required, as 
only the shunt-field current of the generator has to 
be dealt with. 

It is stated that variable-voltage control is in- 
variably employed with gearless motors. These 
represent another modern development. Geared 
motors do not require any description and were 
probably universally employed in earlierdays. Their 
use is generally restricted to cases in which car 
speeds do not exceed 350 ft. per minute. In gear- 
less machines, the traction sheave and brake drum 
are mounted directly on the armature shaft. The 
lifting ropes pass over the traction sheave and the 
drive is transmitted by the friction of the ropes and 
sheave. Only one set of ropes is used ; these pass 
from the lift car over the sheave and then to the 
counterweight. In early traction-sheave machines, 
V-shaped grooves were used, and although these 
were suitable for the moderate speeds then employed, 
they were found to cause undue sheave wear as 
speeds increased. The matter was dealt with by 
forming an undercut groove, so that the pinching 
effect on the rope was relieved. For still higher 
speeds, a plain half-round groove has been found to 
be desirable. With the ordinary V-groove arrange- 
ment, the ropes make contact with the sheave over 
an angle of 180 deg. With half-round grooves it is 
n to increase this angle, and a secondary 
pulley is employed, the ropes passing over the trac- 
tion sheave, round the secondary pulley and over 
the traction sheave again, this giving 360 deg. of 
driving contact. The advantage of a traction 
machine for high lifts will be obvious. In early 
electric lifts, helically-grooved winding drums were 
used, on which the car and counterweight ropes were 
wound. With the high lifts now common, a drum of 
this type would be too large to be accommodated. 

Another interesting matter to which reference 
may be made is that known as “ signal control.” 
The purpose of this system is to obtain the maximum 
service from a battery of lifts installed in a large 
modern building. High car speeds and power- 
operated car and landing doofs are used. For the 
most rapid service, it is necessary that as many as 
possible of the attendants’ normal duties should 
be performed automatically and signal control 
ensures this. Each lift car is provided with a 
control panel containing a set of stopping buttons, 
a starting switch to control the car and doors, and 
various auxiliary switches. At each oo. 
landing, up and down pushes are provided, and a 
the top and bottom landings single pushes ; all these 
are common to all the lifts in the battery. As 

ers enter the lift, they inform the attendant 
of the floors they require and he presses the corres- 
ponding buttons and moves the starting handle. 
The car and landing doors then close and the car 
proceeds to the first floor for which a button has 
been pressed, where it stops automatically and 
the car and landing doors open. After the transfer 
of passengers, the attendant moves the starting 
handle again and the cycle of operations is repeated. 
If, however, a landing button has been pressed, the 
car, when ing in the direction of that landing, 
will automatically stop and the doors will open. 
The order in which car or landing buttons are 
pressed has no influence ; the car answers the calls 
in floor sequence for each direction of travel, and 
the stopping of a lift car in response to a landing 
call resets the control so that other lift cars do not 
stop for the same call. Although the normal 
stopping of a car is independent of the attendant, 
he can, by pressing a non-stop button, by-pass a 
landing call when his lift\car is full. In this 
case, the call is automatically answered by the next 
lift car travelling in the same direction. Mluminated 
signals on the landings advise intending passengers 
which lift of the battery will next stop at that land- 
ing and its direction of travel. 
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NOTES. 


Tue CHAMBER OF SHIPPING. 


Tue much-publicised need to increase this coun- 
try’s exports after the war was considered from a 
different standpoint by Mr. H. T. Schierwater in his 
presidential address to the 68th annual meeting of 
the Chamber of Shipping of the United Kingdom, 
held in London on February 22. The British mer- 
cantile marine was of prime importance, said Mr. 
Schierwater, in ensuring a decent standard of living. 
The basic facts were simple—this country could not 
produce everything that it required ; it must import, 
and it must pay for its imports just as the private 
individual must pay for his purchases. The only 
way in which the country could earn money that 
was acceptable abroad was by exports, either visible, 
in the form of actual commodities, or invisible, in the 
form of services. Of the invisible exports, shipping 
services were by far the greatest before the war and, 
between the two wars, contributed on the average 
well over 100,000,000/. annually towards the adverse 
visible trade balance, or more than a third of the 
amount that had to be found. With the loss of 
foreign investments, shipping would be such an 
important element in the trade budget that the 
country could not afford to throw away or reduce a 
source of income and employment which had 
accrued through long years of enterprise and initia- 
tive. The first and fundamental condition for the 
industry was that there should be a sufficient volume 
of international trade to provide the cargoes, though 
this was a matter largely beyond the control of ship- 
owners. No country, in the long run, could enjoy 
a standard of living in excess of its production of 
goods and services, but it seemed obvious that the 
freest possible exchange of goods with the minimum 
of restrictions must help the standard of living, not 
only in this country but in all countries. A further 
condition, Mr. Schierwater continued, was that the 
cargoes available must be carried at rates of freight 
that would enable the owner to remain in the busi- 
ness and to extend it as the occasion arose. He 
could not see that there was anything more inher- 
ently immoral in suggesting a minimum freight than 
in suggesting a minimum wage. Unless British 
shipping could pay its way and earn sufficient to set 
aside a fund for replacement as vessels became 
obsolete, it could not survive; but problems had 
arisen as a direct result of the war which were 
beyond the power of the industry to solve unaided. 
Foremost, perhaps, was the fact that it seemed likely 
to be confronted with a large world surplus of 
tonnage over requirements—a surplus, moreover, 
containing too many ships of one type and size 
and not enough of another. 


Tue Barrisu Stanparps INstTITUTION. 


When proposing the toast of the British Standards 
Institution at a lunch held at the Savoy Hotel, 
London, on March 6, to meet Lord Woolton, 
Minister of Reconstruction, the Institution’s new 
President, Sir John Greenly, K.C.M.G., gave a brief 
sketch of its history since its formation as the 
Engineering Standards Committee in 1901. He 
stated that, within the first year of the Committee’s 
existence, the number of engineering steel sections 
had been reduced from 200 to 113 and the varieties 
of tramway rails from 75 to 5. There were in being, 
at the present time, 570 technical committees and 
nearly 1,000 sub-committees, and an important 
section of their work was the periodical revision of 
existing —— specifications, this being rendered 
necessary by progress made in the engineeri 
and other industries. It should be i, ylang 
haps, that work was not commenced on a new stan- 
dard specification until a request for it had been 
received from the industry concerned or the Govern- 
ment department interested. Lord Woolton, who 
was elected in October as first President of the 
Institution under its revised by-laws, stated, in 
reply, that the world was largely bare of goods. The 
domestic need was great: new homes had to be 
provided for and old ones re-equipped. It would be 
necessary to have the maximum production of houses 
as soon as the labour needed became available and 
the component parts of these houses must be made 
as quickly and as economically as possible. This 


aim could be achieved by using our factory capacity 
to the full and by the increased application of 
standards. In the past, equipment for buildings 
had been produced in bewildering variety, but the 
Institution was reducing the number of patterns 
and sizes to reasonable proportions. 


Tue Hawker “ Tempest” FicgHTeR AEROPLANE. 


In the early years of the war, the battle honours 
of R.A.F. Fighter Command were about equally 
shared between the Supermarine Spitfire and the 
Hawker Hurricane. Since then, the original Spit- 
fire and Hurricane have been superseded by im- 
proved types, one notable successor to the Hurricane 
being the Hawker Typhoon. Still more recent is the 
Hawker Tempest, which came into use a few weeks 
before D-day, and was employed against ground 
targets in the “‘ softening up” which preceded the 
invasion. Enemy fighters were encountered for the 
first time by Tempests on June 8, 1944, when the 
new fighter was able to establish its success in 
combat. Brief particulars have now been given 
of the original Mark V Tempest. It is a low- 
wing cantilever monoplane, the wings of which 
are elliptical in plan apart from their tips, which 
are square-cut. There is no dihedral on the inner 
portion of the wing, but only on those portions 
outboard of the undercarriage pivots. The engine 
mounting and centre fuselage form a rectangular 
rigidly braced structure of steel tubes, and the 
covering consists of detachable metal panels. Abaft 
the pilot’s cockpit, the fuselage is a monocoque 
structure. The tail unit is of the cantilever mono- 
plane type with a large dorsal fin. Tailplane, fin 
and elevators have stressed metal skins, but the 
rudder is fabric-covered. Adjustable trimming 
tabs are provided in the aileron, rudder and elevator 
surfaces. The power unit is a 2,400-h.p. Napier 
Sabre II B sleeve-valve engine having 24 cylinders 
in H formation, and is liquid-cooled. A duct 
below it houses the radiator and the oil cooler. The 
engine drives a four-bladed constant-speed de Havil- 
land propeller. The armament comprises four 22- 
mm. cannon in the wings, firing outside the pro- 
peller disc. The main landing wheels retract 
inwardly into wells in the under side of the inner 
portion of the wings, and the tail wheel retracts 
forward into the fuselage. The landing gear is 
hydraulically operated, and is covered by doors 
when the machine is in flight. The Tempest has a 
span of 41 ft., a length of 33 ft. 8 in., and a wing 
area of 302 sq. ft. It weighs about 11,500 lb. when 
fully loaded, and has a maximum speed of 435 
m.p.h. The tactical radius of action is about 500 
miles, but this can be extended by using auxiliary 
fuel tanks. The ceiling is about 36,000 ft. 


Tue Gas TURBINE. 


When the Director of Engine Development at the 
Ministry of Aircraft Production, Air-Commodore 
F. R. Banks, O.B.E., read a paper entitled “‘ The 
Importance of Power Unit Development ” before a 
meeting of the Royal Aeronautical Society on 
February 20, his audience expected some expression 
of opinion on the prospects of the gas turbine, and 
they were not disappointed. The author considered 
that the gas turbine had not only come to stay, but 
would take the place of the piston engine for 
many applications. He thought that, in five to 
ten years’ time, the large piston-type engine might 
not survive, and that the smaller piston engine 
would be faced with such competition as might 
imperil its position also. In opening a long and 
interesting discussion on the paper, Dr. H. R. 
Ricardo discussed the possibility of improving the 
fuel consumption of the gas turbine. The piston- 
type engine had the great advantage of being able to 
utilise the working fluid undiluted at 2,500 deg. to 
3,000 deg. C. absolute, which was the temperature 
normally attained by the combustion of any hydro- 
carbon fuel under working conditions. The gas 
turbine could not utilise the working fluid at a tem- 
perature of much more than 1,000 deg. C. absolute, 
and for this reason the products of normal combus- 
tion had to be diluted with cold air before they could 
safely be used. This dilution resulted in a great 
loss of thermodynamic effect. However, the piston- 
type engine was responsible for a loss of thermo- 





dynamic effect at the other end of the working tem- 





perature range, as it could not usefully expand the 
working fluid below 1,500 deg. to 1,600 deg. C. 
absolute, whereas the gas turbine could expand it 
down to a figure more nearly approaching atmos- 
pheric temperature. Dr. Ricardo that 
the ideal power plant might be the combination of 
the piston-type engine with an exhaust-gas turbine, 
as this would enable the working fluid to be expanded 
effectively throughout a very wide temperature 
range. He thought that, as the exhaust gases from 
the engine would still need to be diluted with cold 
air to some extent, a two-stroke engine would be 
preferable to a four-stroke engine. 


Tue Instirution or StrucTURAL ENGINEERS. 


The annual luncheon of the Institution of Struc- 
tural Engineers was held on March 2 at the Dor- 
chester Hotel, London, W.1. The principal guest, 
Mr. George Hicks, M.P., Parliamentary Secretary, 
Ministry of Works, proposed the toast of the Institu- 
tion, and said that his own department, though old 
enough in one form or another to have included 
Geoffrey Chaucer as a clerk of the king’s works in 
1389, was not intimately concerned with engineer- 
ing until the war of 1914-1918. The contribution 
of structural engineers to the war effort of recent 
years was outstanding, and was exemplified by the 
Mulberry harbour. The war-time programme of the 
Ministry was practically completed, and a long 
programme of post-war work was now foreshadowed. 
It was to be e that structural engineers 
would be asked in the near future to undertake 
more work rather than less. To provide more houses 
for the people was going to be the first consideration 
of the Government, and the speaker urged the 
structural engineers to help. More than 40 types 
of prefabricated houses were under consideration. 
A lead in this direction had been given by Lord 
Portal, and Mr. Hicks invited structural engineers 
to submit fresh proposals without waiting to be 
asked. In responding to the toast, Mr. Gower B. R. 
Pimm, M.inst.C.E., President of the Institution, 
said that he looked forward to continued co- 
operation of the structural engineers with the 
Ministry of Works. He suggested that the Codes of 
Practice should be kept in being after the war. 
Replying to the toast of “The Guests,” proposed 
by Mr. F. E. Drury (vice-president), Sir Edward 
Campbell, Parliamentary Secretary to the Ministry 
of Health, said that the Government were greatly 
indebted to institution members who had served on 
advisory panels, and he indicated the Bailey bridge 
and the Mulberry harbour as outstanding examples 
of war-time work by structural engineers. 


RESEARCH ON Coat Gas aT LEEDS UNIVERSITY. 
The report of the Livesey Professor (Dr. D. T. A. 
Townend) to the Coal Gas and Fuel Industries 
Committee of the University of Leeds for the year 
1943-44 has now been published and shows that 
the activities of the department have continued to 
expand, especially in the field of chemical engineer- 
ing. This work has been greatly stimulated by the 
generosity of Mr. Charles Brotherton, J.P., who 
assigned 1,000/. a year for seven years, under cove- 
nant, to found a Brotherton lectureship in chemical 
engineering and to provide necessary equipment, 
and has since given a further 1,0001. to meet imme- 
diate needs, in addition to increasing the number of 
Charles Brotherton Scholarships in gas or chemical 
engineering from two to four. Metallurgy also 
comes within the scope of the department, and the 
report records that an assistant lectureship in this 
subject has been established. To meet the growing 
requirements of the work of the Joint Research 
Committee of the Gas Research Board and the 
University, accommodation in St. Marks-terrace, 
Leeds, has been taken over and equipped. Under 
the aegis of this committee, the erection has been 
completed (at the works of the Bournemouth Gas 
and Water Company) of a semi-scale plant for the 
hydrogenation of coal at high temperatures and 
investigation is proceeding, at the same works, of 
the enrichment of gas by catalytic synthesis. Other 
researches in hand include the catalytic removal of 
organic sulphur from gases; the ion of 
variations and differences in the quality of gas made 
by representative undertakings ; and, in the field of 
radiant (infra-red) heating, the determination of the 
emission characteristics of various refractories. 
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(Concluded from page 175.) 

WuesE local direct-current supplies are required, 
it is often more economical to use a mobile sub- 
station and to tap-off an available alternating- 
current supply rather than to distribute direct 
current from a central rectifying plant. With this 
object in view, the General Electric Company have 
constructed a range of rail-mounted and truck- 
mounted mobile rectifier stations designed to supply 
direct current for constructional work, temporary 
dock lighting and similar uses. Available ratings 
range from 25-kW 110-volt single-truck equipment 
up to 1,000-kW units mounted on two trucks, all 
being capable of rapid transport to any site which 
is served by the railway system. Trolley ’bus equip- 
ments for home use were again ordered by the 
Ministry of War Transport for supply to local 
operating concerns, and by chassis manufacturers 
for building into frames. The total volume of 
business in this section, however, remained lower 
than usual. 

The Metropolitan-Vickers Company report that 
both induction and synchronous-induction motors 
have been built in increasing numbers during the 
year, and units of ratings up to 3,000 h.p. and 
11,000 volts are on order. Messrs. Bruce Peebles 
and Company, Limited, report the completion of a 
650-h.p. motor developing 70 per cent. of full-load 
torque on starting with 350 per cent. of full-load 
current. The same company report the completion 
of mining-type motors and control gear for the 
U.S.S8.R. and New Zealand. The Metropolitan- 
Vickers Company have developed a new design of 
totally-enclosed high-torque squirrel-cage motor for 
application to pulveriser mills and to fans, and a 
2,000-h.p. squirrel-cage motor for starting a syn- 
chronous condenser on the Rosenberg principle. 

There was some demand for direct-current equip- 
ment during the year, and Messrs. Metropolitan- 
Vickers received orders for several large rolling-mill 
installations, both for section and strip mills. These 
included duplicate mills, as extensions to existing 
plant, and orders from new customers in preparation 
for post-war development. The control systems for 
these mills include the Metro-Vick load-limiting 
bridge and the Metadyne control, both of which 
have proved successful in service in many high-speed 
mills, Marine type direct-current plant for surface 
ships and propulsion motors for submarines again 
comprised an important part of the company’s 

Deliveries of large-power transformers during the 
past year by Messrs. Ferranti, Limited, included a 
number of 150,000-kVA 110 kV transformers for 
the Government of Northern Ireland, while a num- 
ber of further units were in course of manufacture 
at the end of the year. An additional 60,000-kVA 
132-kV three-phase transformer was under con- 
struction for the Central Electricity Board, and when 
completed will bring up to 40 the number of Ferranti 
transformers of 45,000 kVA or over in service on the 
grid system. All these units are fitted with 20 per 
cent. on-load tap-changing gear. Work for the 
export market included eight 10,000 -kVA single- 
phase self-cooled units forming 30,000-kVA banks 
having @ ratio of 110,000/50,000 volts, and ten 
11,000-kV A single-phase water-cooled units forming 
33,000-kVA banks having a ratio of 110,000/11,000 
volts. A considerable range of smaller units fitted 
with on-load tap-changing gear were also in hand. 

Messrs. Ferguson, Pailin manufactured an outdoor 
wound-pri current transformer for use on & 
132-kVA system. The transformer is mounted on 
@ stand in order to give sufficient clearance above 
ground level. The range of Messrs. Bruce Peebles’s 
activities in this field extended from several 
thousands of small sets for mobile wireless trans- 
mitters up to 132-kVA units for home and abroad, 
including ‘large numbers of pole-mounted distribu- 
tion transformers, mobile colliery sub-stations of 
15 kV/440 volts, units for the U.S.S.R. and other 
war-devastated areas, and a high-voltage trans- 
former for use with a 15-kV mercury-arc rectifier 
for wireless transmission. 


Of the orders for transformers being executed 
by Messrs. C. A. Parsons and Company, Limited, 
the most interesting were four 10,500-kVA single- 
phase units destined to form a three-phase 
31,500-KVA 115/10-5-kV bank with one spare unit. 
These are of the divided-core oil-immersed type with 
O.N. cooling and each has a separate tapping wind- 
ing over the high-voltage winding for a large range 
of off-load tap changing. Other large transformers 
nearing completion at the end of 1944 included 
three-phase units of up to 15,000 kVA at 121 kV 
for export and up to 20,000 kVA for use in this coun- 
try. Other work in hand included a number of arc- 
welding transformers and distribution transformers. 

A wide range of transformers was manufactured 
during the year by Messrs. Metropolitan-Vickers, 
notably a 60,000-kVA 132/33-kV wea f 
transformer with type ON/OFB cooling and fitted 
with on-load tap-changing gear to give + 10 per 
cent. voltage variation in 14 steps on the high- 
tension side. Portable radiators provide for self 
cooling up to 50 per cent. of full load, and air-blast 
oil cooling under contactor control is brought into 
operation up to full load. 

A number of flameproof -type transformers 
have been supplied to the U.S.S.R., ranging from 
75 kVA to 320 kVA and 6,000 volts to 3,000/400 
volts, believed to be the largest of that type manu- 
factured in this country. Non-flameproof trans- 
formers of a portable type have been built for a 
capacity of 200 kVA 2,500/500 volts with high- 
tension off-circuit tapping. Two notable pole- 
mounting transformers were a 25-kVA single-phase 
1,500-14,250-13,500/240 volt oil-immersed unit and 
a@ 12-5-kVA three-phase 11,000/420 volt trans- 
former. 

The success of the transportable transformers used 
by the Central Electricity Board in restoring services 
interrupted by enemy action has led the authorities 
in the U.S.S.R. to order similar equipment for use 
in the early stages of reconstruction in liberated 
areas. Typical of these units are several 10,000-kVA 
and 7,500-kV A transformers supplied by the English 
Electric Company, Limited. They are provided 
with three windings, each at full capacity, for 
110 kV, 38-5 kV, and6-6kV. The complete trans- 
formers are mounted on bi-directional rollers and, 
once these are removed, can be to the 
site on the standard flat-bottom Russian rail truck. 

The British Thomson-Houston Company supplied 
to the U.S.S.R. during the year a 120,000-kVA bank 
of transformers to provide a 242-kV 50-cycle three- 
phase supply from an input voltage of 15,750. 
As the bank had to be of such dimensions that the 
component parts, completely assembled, could pass 
the British and Russian loading gauges when 
mounted on the standard low truck, a special design 
was evolved having a four-legged core instead of 
the normal two-legged core, since the inherent re- 
actance specified could not be obtained on a two- 
legged core within the limits of height imposed. 
This bank of three single-phase transformers is 
believed by the manufacturers to be the largest yet 
produced in this country. 

The principal switchgear development was proba- 
bly the extension of the “‘ air-break”’ principle up 
to 66-kV loadings. The successful commissioning 
of these installations has been followed by orders 
for similar gear up to 132-kV loadings. Messrs. 
Ferguson, Pailin, Limited, have designed a 66-kV 
breaker of this type, the blast being delivered axially 
from two sets of nozzles in the interrupter head. A 
full series of short-circuit tests on the breaker show 
that arc durations are consistently less than two 
half-cycles over the whole range of breaking current. 
The company have now installed equipment for 
testing breakers of this type and are working on 
designs for outdoor service on systems up to 220 kV. 
Messrs. A. Reyrolle and Company, Limited, reported 
ordérs on hand for air-break gear of this type for 
110 kV and 132 kV, while a 66-kV installation is 


already in commission. For normal breaking- | poses 


capacity ratings, the circuit-breakers have a single 
set of nozzles or turbulators, while, for higher ratings, 
duplex turbulators are used. All these air-break 
i ions are intended for the home market. 

A large volume of ‘business is reported in the 
standard types of switchgear, much of the output 





going to the Services, and to the U.S.8.R. and other 





overseas users. Messrs. Metropolitan-Vickers Eleo. 
trical Company were working on complete equip. 
ment for a number of steam and hydro-electric 
stations in Russia. A variety of types of switchgear 
have been supplied, from truck-type and steel and 
stonework cubicles to full-scale metal-clad units, 
depending on the duty and arrangement of the 
circuits involved. The transmission network for 
which these stations were required involved the 
supply of outgoing sub-station equipment for 44-kV 
and 120-kV services, with corresponding control 
and relay panels. The bulk of the breakers are of 
the outdoor tank type, in addition to which the 
company supplied a number of 120-kV tank-type 
breakers with a rupturing capacity of 1-5 million 
kVA and impulse-type high-speed breakers of 2 
million kVA rupturing capacity, designed and tested 
for three-cycle operation. 

Among home orders were a series of 66-kV metal- 
clad units for the Fulham Corporation and 66-kV 
units for the London Power Cogereg- Pane new 

ign re comprises a series 0: “switch 
Soe nkeh ecudies a compact double-break switch 
with high rupturing capacity fuses. The series is 
designated M.C. and is to replace the type M.B 
switch and fuse equipment, the range covered being 
60 amperes to 300 amperes. 

Standard switchgear ordered from Messrs. A. 
Reyrolle and Company included equipment rated 
up to 33 kV and 1-5 million kVA. This section of 
their works has been kept busy supplying smaller 
breakers for the home market, while the metal-clad 
horizontal draw-out type of breaker for voltages 
from 3-3 kV to 33 kV and ratings from 75,000 kVA 
to 1 million kVA continued in demand. Contactors 
for motor starting, together with switch and fuse 
distribution gear, were supplied in substantial quan- 
tities to shipyards for alternating-current welding 
and other uses. 

Exports continued at a steady level, and the com- 
pany reported that the construction was 
of 27 units of 750,000-kVA horizontal draw-out 
compound-filled metal-clad indoor switchgear for a 
22-kV terminal switching station in Victoria, Aus- 
tralia. A novel feature of this equipment was the 
need for physical and electrical sectionalisation into 
five parts. In Southern Rhodesia, where the three 
existing stations are equipped with Reyrolle gear, 
the Electricity Supply Commission have now placed 
a contract for a complete set of Reyroile switchgear 
for the fourth station. Large numbers of 66-kV, 
1 million-kVA, and of 132-kV 1-5 million-kVA 
pneumatically-operated small-oil-volume switchgear 
were ex to Australia, while equipment sent 
to the U.S.S.R. included potaewe ba ed a 

f mining. switchgear rated at 30, 

50,000 kVA, and 100 units of 6-kV 250,000-KVA 
horizontal draw-out compound-filled “vise gga “4 
door switchgear for general distribution work. 
Power-station switchgear was supplied for 12,000-kW 
and 25,000-kW plants, including 115-kV, 38-kV, 
10-kV, 6-kV, and 400-volt switchgear units in several 
sizes, together with control boards and complete 
automatic protection. Exports to New Zealand, 
India and the Union of South Africa continued 
almost at war levels. 

Messrs. Fer Pailin have orders on hand for 
33-kV metal-clad units of low-oil-content type for 
short-circuit ratings of 1 million kVA and 1-5 mil- 
lion kVA, and for a 132-kV Central Electricity Board 
switching station. Work for export included con- 
tracts for standard sub-station eis and > 
number of high breaking capacity outdoor circuit- 
breakers rh service in Australia. Another 
order was for a number of 4,000-ampere capacity 
breakers for use on a 10-kV system, having a short- 
circuit rating of 1 million kVA. ‘ 

Recent discussions and exchanges of information 
between British and American coal producers have 
been responsible for considerable activity in the 
production of electrical equipment for mining pur- 
. Messrs. Bruce Peebles and Company re- 
ported a substantial volume of work on motors and 
control gear, both of the standard and flameproof 
types. Their orders also included equipment for 
the U.S.8.R. and New Zealand. They have recently 
developed a mercury-break switch unit for starting 


motors working in gases and vapours of groups 1 


and 2. 
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A direct-coupled Ward-Leonard winder set, one of 
the largest in the country, has been put into commis- 
sion in the Sheffield area by Messrs. Metropolitan- 
Vickers ElectricalCompany. The winderis designed 
for an output of over 2,000 tons of coal a day from 
a depth of 1,245 ft. and is rated at 2,650/5,300 h.p., 
the winder-motor armature being 126 in. in diameter, 
weighing 32 tons and running at 73-5 r.p.m. 
Servo-operated Ward-Leonard control of the winder 
motor is utilised, in conjunction with an equalising 
Ward-Leonard motor-generator set fitted with a 
13-ton flywheel ; load equalisation is obtained by an 
oil-servo slip-regulator. The driver’s control desk 
and motor-generator control desk are 
together to centralise the control of the whole unit ; 
the company’s patented compound spring braking 
is employed, and overwind protection is obtained by 
Lilly overwinder with combined slow banker. A 
number of similar large Ward-Leonard winders were 
under construction for South Africa, and medium- 
sized alterating-current winder sets, ranging from 
250 h.p. to 1,000 h.p., were being manufactured for 
collieries in South Wales and on the North-East 
Coast. Where necessary, these sets will be fitted 
with the dynamic braking equipment developed and 
patented by the company. 

Special interest attaches to a batch of 28 small 
double-drum alternating-current winders, up to 
220 h.p. continuous rating, for the U.S.S.R., which 
are required for the rehabilitation of the devastated 
areas. An unusual haulage system is also under 





Messrs. Metropolitan-Vickers report the develop- 
ment of a roller spot-welding machine designed for 
use by the aircraft industry on light alloys. The 
work is passed between two large-diameter motor- 
driven rollers, through the medium of which the 
required pressure and welding current are applied. 
The rollers are held stationary while the actual weld 
takes place, but are operated automatically by a 
suitable intermittent drive to position the work 
rapidly and accurately for successive welds. This 
machine is stated to have a capacity of 144 welds 
per minute and, together with several other types, 
was demonstrated to representatives of the aircraft 


placed | industry in August, 1944. An interesting develop- 


ment of standard-frequency induction heating is 
reported by the Metropolitan-Vickers Electrical 
Company, who manufactured a 50-cycle equipment 
to relieve the stresses in large-diameter steam pipes. 
The unit comprises a single-phase transformer with 
switch and ammeter fitted to the tank, and a number 
of lengths of flexible cable wound with heat-resisting 
insulation. The cable is wrapped round the pipe to 
form a coil and the joint, which may be in an 
inaccessible place, is heated im situ. Another 
similar apparatus was supplied to heat Duralumin 
bars to forging temperature. With this form of 
heating, it is possible to heat a 6-in. diameter bar 
to 450 deg. C. in four minutes and to ensure that 
the temperature at the centre of the bar is not below 
400 deg. C. and that at the surface not above 
450 deg. C. Where the fire risk is very great, such 


TABLE V.—AVERAGE EARNINGS IN THE ELECTRICAL ENGINEERING INDUSTRY. 


















































Last Pay Week of October, 1938. Last Pay Week of January, 1944. 
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construction, comprising a 400-h.p. equipment for 
hauling 10-ton mine cars up a | in 6 grade to the 
shaft-bottom, operating in conjunction with the 
American intensive system of mining. 

A very useful addition to the company’s range of 
flame-proof equipments for underground use is a 
series of specially developed flameproof motor- 
generator sets with control gear, ranging from 15-kW 
up to 75-kW capacity. These were designed for 
charging battery-driven shuttle cars and for supply- 
ing direct current to United States coal-face power- 
loading and other machinery introduced into British 
coal mines. Several man-riding haulages were 
under construction, incorporating man-riding cars 
equipped with the company’s automatic track brake 
to provide against rope failure. 

Developments in the textile industry include the 
installation in woollen mills of a number of synchron- 
ised carding drives supplied by Messrs. Metropolitan 
Vickers Electrical Company. In a number of cases 
a complete change-over from steam power to electric 
drive has been effected. Large orders have been 
received for loom motors of standard and special 
types, and some drives with special characteristics 
have been supplied for “ up-twisters”’ in the silk 
industry, and for spinning frames in cotton and 
woollen mills. 

The activities of the Machine Tool Control have 
been directed towards saving manufacturing capa- 
city by restricting the use of any piece of apparatus 
if a simpler machine can be made to do the job. 
This has been reflected in a decline in orders for 
direct-current arc-welding sets, and a corresponding 
rise in the demand for single- and multi-operator 
transformer sets for alternating-current arc welding. 
The demand for automatic welding sets continues, 
and new developments include an electrode designed 
for welding armour plate, which has proved very 
successful in service. 


as in the heating of magnesium alloys, induction 
heating has considerable advantages, as no part of 
the furnace is hotter than the charge, and it is 
claimed that, for bars above 4 in. in diameter, 
50-cycle induction heating can be economic in rela- 
tion to other methods. 

Progress has also been reported in high-frequency 
induction heating ; for example, Messrs. Ferranti, 
Limited, report that among the purposes for which 
equipment is in use on a commercial scale are 
soldering and brazing, the surface hardening of gear 
wheels and other surfaces of mechanism subject to 
severe wear, and the pre-heating of synthetic-resin 
pre-forms. Equipments have also been supplied to 
several national research bodies, and are undergoing 
critical examination. One plant which is believed 
to have considerable possibilities is that developed 
for the manufacture of plywood and synthetic-resin 
laminated boards. The use of high-frequency heat- 
ing for the re-treading of tyres was reported by the 
United States Army Transportation Corps, who 
claim that the time to effect the repairs has been 
reduced by this means from two hours to ten 
minutes. 

The General Electric Company Limited, have con- 
tinued to supply a range of infra-red heating lamps, 
and the frames to carry them, for a wide range of 
purposes, notably paint and lacquer drying on com- 
ponents and finished goods, drying-out protective 
films on the inside and outside of tanks in one 
operation, and setting resin-bonded plywood for 
aircraft construction. The range of standard fittings 
now includes troughs, panels, tunnels and clusters 
mounted on adjustable stands for local application 
of heat. Messrs. Metropolitan-Vickers report the 
extension of their range of infra-red heating equip- 
ment to cover paint and putty stoving in aircraft 
factories, mobile plants for aircraft patching work, 





the drying of pills made by manufacturing chemists, 


and the pre-heating of Bakelite strips. In the light 
electrical engineering field, the manufacture’ of 
many items of domestic equipment was again 
restricted by the operation of the Limitation of 
Supplies Orders. An important development during 
the year was the introduction of the two types of 
utility radio set, both for use on alternating-current 
mains and battery-operated. 

The importance of post-war housing plans and the 
general interest in this subject has been reflected in 
the publication by a number of manufacturers of 
preliminary details regarding some of their post-war 
products. Among these mention may be made of 
the Frigidaire larder-conditioner set, designed to 
maintain a larder space of 25 cub. ft. to 30 cub. ft., 
surrounded by light insulation, at a temperature 
below 50 deg. F. Preliminary details have also been 
published of post-war electric cookers, many of which 
will include a rapid-boiling plate up to 2-kW loading, 
and have a four-heat control. Orders have already 
been placed for the domestic electrical equipment 
required for the first batch of temporary houses, and, 
in view of the accumulated demand which exists for 
all types of domestic equipment, there can be no 
doubt that production will increase rapidly as soon 
as it is possible to release the necessary materials 
and labour. 

Developments in lighting include a new fluorescent 
tube designated ‘“‘ Warm White,” which is shortly 
to be made available and is claimed to approximate 
to soft sunlight. Its use is expected to extend in 
those factories where conditions do not require the 
most exacting colour discrimination. In order to 
simplify maintenance of these tubes, a new trough 
has been designed in which the control gear is all 
housed at one end of the assembly, and the reflector 
portion over the lamp is easily detachable. Inquiries 
are reported from industrial undertakings, such as 
dock companies, for improved systems of outdoor 
lighting which can be installed now in such a way as 
to comply with the standards laid down by the 
Ministry of Home Security and yet be capable of 
conversion to a full-scale peace-time lighting installa- 
tion on the cessation of hostilities. Several of the 
large manufacturers are bringing their standard 
range of lanterns and other equipment up to date, 
in anticipation of a renewed interest in road-lighting 
equipment. 

In the course of the year, the industry has been 
comparatively free from labour disputes. The only 
stoppage recorded in the official returns for 1944 
occurred at Newcastle-on-Tyne on February 8, when 
3,933 employees of an electrical contractor ceased 
work for one day, demanding that one of their 
number who had given evidence in a case of theft 
should be dismissed. Having registered their pro- 
test, the electricians returned to work and the man 
in question was finally allowed to leave the firm and 
transfer to another job, through the normal Ministry 
of Labour channels. 

The trend of earnings in the various branches of 
the electrical engineering industry is shown in Table 
V, herewith, which compares earnings in the last 
pay week of January, 1944, with those in the last 
pay week of October, 1938. Figures for the elec- 
tricity-supply industry and for Government in- 
dustrial establishments are included for comparison. 
The returns cannot be taken as fully representative, 
since they cover only those wage payments which 
are duly recorded and returned. Between the two 
periods, earnings of men aged 21 and over increased 
by 80 per cent. in electrical engineering, in lamp and 
cable manufacture by 75 per cent., in electrical con- 
tracting by 64 per cent., in electricity supply by 46 
per cent. and in Government industrial establish- 
ments by 79 per cent. To some extent, of course, 
these figures represent the varying proportions of 
overtime worked. For purposes of wage negotiations, 
employees in electrical engineering come under the 
Amalgamated Engineering Union, but wages in the 
electrical contracting and lamp and cable industries 
are separately negotiated. 

In the electrical contracting industry, journey- 
men electricians on shore work in the Scottish 
Area were granted an increase in the cost of living 
war bonus with effect from January 1, 1944. On 
September 25, the basic rates for the Scottish in- 
dustry were increased by 1d. per hour for men and 





4d. per hour for third-, fourth- and fifth-year 
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apprentices, bringing the total wage, including war 
bonus, up to 2s. ld. per hour for men, and 4d. to 
ls. O}d. per hour for apprentices. In England, 
Wales and Northern Ireland, increases in war bonus 
were granted to youths and boys at the end of April, 
and to youths, boys and men at the beginning of 
July. A final bonus increase, applying to all men 
and women and granted in October, raised the total 
war bonus to 6d. per hour for men, 3d. for youths 
and 14d. for boys. At the same time, men, women, 
youths and boys (other than indentured appren- 
tices) who were receiving skilled electrician’s rates 
received an increase in the basic rate of 4d. per 
hour as a result of the transfer of districts in grade 
B.2 (basic rate ls. 7jd.) to grade B (basic rate 
ls, 8}d.) and the raising of the basic rate of districts 
in grade C from 1s. 7d. to 1s. 74d. per hour. Other 
men, women, youths and boys received pro rata 
increases based upon rates paid for the class of 
work upon which they were engaged. 

In the lamp and cable industry, two separate 
groups of employees are i The first 
comprises all employees other than plumber jointers, 
plumber jointers’ mates, jointers and jointers’ mates, 
who constitute the second group. Increases were 
announced at the end of March, 1944, for all adults 
of the first group, the amount ranging from 11d. 
to 7s. Od. for a 47-hour week, dependent upon the 
work and district involved. This was followed by a 
flat-rate increase of 4s. Od. per week in July for all 
men, ls. Od. to 3s. 6d. for youths and boys, and 
ls. Od. to 2s. Od. for girls. In October, the old 
sliding scale of service bonus for girls of 16 to 18 
was abolished, the bonus of 1s. 0d., 2s. Od. and 3s. Od. 
after two, four and six months’ service being re- 
placed by a flat rate of 3s. Od., per week payable 
from the commencement of service. Women time- 
workers and piece-workers were given, at the same 
time, an increase of ls. 6d. in the basicrate. As a 
result of these changes, the new wage rates were 
54s. 6d., 56s. 6d. and 58s. 6d. per week for women, 
according to the class of work, and 77s. 6d. to 92s. 3d. 
for men in District I and 74s. 6d. to 89s. 6d. for men 
in District II. During this period, the second group 
of employees were given increases in war bonus of 
1d. per hour in April and jd. per hour in October, 
bringing the new level of bonus up to 6d. per hour. 





OBITUARY. 


MR. GEORGE KEITH. 


WE note with regret the death of Mr. George 
Keith, which occurred at his home in Highgate, 
London, on March 5. Mr. Keith, who was chairman 
and managing director of Messrs. Keith Blackman 
Limited, was born at Arbroath, Angus, in 1876. He 
was educated at the High School at Arbroath, and, 
in September, 1893, at the age of 17, entered the 
works of Messrs. James Keith, Limited, a firm of 
ironfounders established at Arbroath in 1823 by 
his great-grandfather, Mr. George Keith. These 
works were then owned by Mr. George Keith’s 
father, the late Mr. James Keith, who had succeeded 
to the business in 1868, after gaining experience in 
Canada and the United States. Mr. George Keith 
eventually came to London, and, in 1900, his firm 
was amalgamated with the Blackman Ventilating 
Company, Limited, a concern founded in 1883, the 
title adopted being Messrs. James Keith and Black- 
man Company, Limited. As a young man, Mr. 
Keith studied engineering at the Polytechnic, 
Regent-street, and later carried out research work 
on gas lighting and heating equipment. He was 
the inventor of a system of high-pressure gas lighting, 
and introduced the first Keith Light during the 
period from 1900 to 1902. He also produced the 
water-driven gas compressors originally used in 
conjunction with this system of lighting and subse- 
quently designed power-driven compressors for the 
purpose. He was, moreover, msible for many 
inventions in the field of industrial gas heating. Mr. 
Keith was elected chairman and managing director 
of his firm in 1929 and the present style of Messrs. 
Keith Blackman Limited was adopted in 1937. In 
September, 1943, a presentation was made to Mr. 
Keith by the directors, staff, and workpeople of the 
firm to mark the completion by him of 50 years’ 
service with the company. 








LABOUR NOTES. 


A STATEMENT issued on Friday of last week by thé 
National Union of Mineworkers and signed by Mr. Ebby 
Edwards, its general secretary, declared that the Foot 
ae would not solve the crisis within the industry. 
t would only lead, it was stated, to a further inten- 
sification of the crisis, greater restriction of output, and 
protection of vested interests at the expense of the 
miners and the public. Mr. Lawther, the President of 
the union, announced that a detailed plan, based on 
public ownership, was being prepared. It would 
really be, he added, the Labour Movement’s plan, for 
it was being drawn up in consultation with the T.U.C. 
and the Labour Party, helped by a number of experts 
and scientists. It was hoped that it would be ready 
for publication by May Day. Mr. Churchill had said 
that the future of the coal industry had to be decided 
by Parliament. The miners were confident, Mr. 
Lawther claimed, that their plan was the only road that 
Parliament could travel. 





The three trade unions of railwaymen, and the trade 
unions with members employed in railway workshops, 
it is understood, are —— to make application for 
increases of wages. The railwaymen’s claim will in- 
clude that of the National Union of Railwaymen for 
an adult minimum wage of 4/. 10s. a week. Both the 
National Union of Railwaymen, and the Associated 
Society of Locomotive Engineers and Firemen, have 
completed their lists of demands, and, when the Rail- 
way Clerks’ Association have reached the same stage 
in their consideration of the position—which they are 
expected to do within the next few weeks—a joint 
demand will be framed for submission to the railway 
authorities. The shopmen’s demand, of course, goes 
through a different conciliation channel. 





In the House of Commons last week, Mr. J. J. Lawson, 
the Labour Member for Chester-le-Street, asked the 
Minister of Labour and National Service whether he 
would give an assurance that it was the policy of his 
department, when placing disabled persons, to pay 
regard only to such employment as offered the best 
prospect of permanent re-settlement. Mr. Bevin said 
that he had now decided that that should be the. only 
consideration, and he was issuing instructions accord- 
ingly. In the past, he had had to pay regard to the 
needs of war-time production, although the question 
of permanent employment had been taken into account, 
but he felt that the time had now arrived when the only 
consideration should be the re-settlement of disabled 
persons into permanent employment whether it was 
work of national importance or not. 





Mr. Bevin told Mr. J. J. Tinker, in the House of Com- 
mons last week, that the increase in unemployment was 
largely due to seasonal factors, and the small number 
of workpeople mainly immobile, who were temporarily 
unemployed followed reductions in munitions produc- 
tion. He did not regard the figures as abnormal, and 
he was confident that the arrangements for co-operation 
between his department, the Ministry of Production, 
the Board of Trade and other departments concerned 
would continue to keep them low. 





Mr.S.S. Hammersley asked the Minister of Labour and 
National Service if he would take prompt action to 
recruit additional labour to the industry before the 
production of cotton yarn was allowed to decline 
further. Mr. Bevin replied that further measures were 
in preparation for augmenting the number of work- 
people in the spinning section of the cotton industry, 
the importance of which he fully appreciated. 





It was officially stated in Manchester last week that 
Lancashire cotton-spinning operatives, numbering 
about 80,000, had rejected the proposal of Sir Frank 
Platt, the Cotton Controller, for a resumption of over- 
time working in the mills, by an overwhelming majority. 
Members of the Operative Spinners’ Amalgamation 
voted to the extent of 78-24 per cent. against longer 
hours, and workers in the cardrooms and ring mills 
to the extent of 77-82 per cent. The pro was 
that from Monday last, the mills should work 52 hours 
a week instead of the normal 48 hours. 





A joint statement issued by the Canadian Ministers 
of Munitions, Reconstruction and Labour claims that 
the experience of war industries has justified the experi- 
ment in joint labour-management production com- 
mittees. These committees, it is sta’ 
industrial co-operation by creating a better under- 
standing and mutual confidence. Their work has 
served to increase the output of war goods, to lower 
costs, and to improve efficiency. 
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Since maximum production and harmonious relations 
between labour and management will be essential to 
the successful solution of the problems which will have 
to be faced, the Ministers hope that these joint produc. 
tion committees will continue to function in the recon. 
struction and post-war periods. Where no committees 
have yet been set up, the Ministers trust that advantage 
will be taken of an early opportunity todoso. The Gov. 
ernment, Labour, and Management will look to the 
committees for advice on many problems. It is stated 
that the Government intend to continue, as far as 
possible, to encourage the formation of such committees, 





Apprenticeship is being re-examined in Australia with 
to estimated post-war requirements in the 
apprenticeship trades. During the war, the total 
number of apprentices has declined considerably ; the 
number in engineering increased, while that in the 
building, coach and motor, furniture and printing 
trades declined. It is pointed out that war develop- 
ments may make it necessary to liberalise apprentice- 
ship training and to review ratios of apprentices to 
journeymen in a number of occupations. 





According to a statement by the Director of the 
Social Insurance Department of the Central Council of 
Trade Unions in the U.S.S.R., the social insurance 
budget for 1944 amounted to 7,925 million roubles—an 
increase of over 1,500 million roubles as compared with 
the previous year. One of the largest items represented 
benefits paid for temporary incapacity for work. Al- 
though the general health situation improved during 
1943, it was decided to increase the allocation to that 
chapter of the budget because of the increase in the 
number of employees and the higher wages paid. The 
sums assigned for sanatoria and rest homes increased 
from 65-7 million roubles to 228 million, and for repairs 
to, and the reconstruction of rest homes, sanatoria, and 
health resorts from 25 million to 88 million roubles. 





In 1944, the provision in the social insurance budget 
for various health services was almost doubled, and 
amounted to 448 million roubles; for example, three 
times more than in 1943 were allocated for services to 
children, namely, 245 million roubles. The increase in 
old age and invalidity pensions was nearly 5,005 million 
roubles. Because of the general increase of the social 
insurance budget, the tasks and responsibilities of the 
trade unions are steadily becoming more important. 





According to Trud, the trade union organ, the num- 
ber of people qualified to receive convalescent care in 
rest homes and sanatoria in 1944 was expected to be 
four to five times higher than in 1943. The local social 
insurance councils, in the allocation of places, are 
required to give first consideration to war invalids and 
the most valuable operatives. 





The Review of the International Labour Office at 
Montreal states that a recent Decree of the Belgian 
Government provides for a special holiday with pay 
after their return home, and “ waiting” time while 
unemployed, for Belgian seamen who have sailed in 
Belgian ships between May 10, 1940, and the date of 
the liberation of Belgium. The holiday will be at the 
rate of two days for each month of such service up to 
@ maximum of 90 days, and pay will be at the full rate, 
that is, the basic wage plus war risk bonus in accordance 
with the official scales at the time the Decree comes 
into force. 





Waiting pay will be paid for a period of one week 
for each month of sea service up to a maximum of 39 
weeks. The rate will be full pay—basic wage plus 
war risk bonus—according to the official scales at the 
time the Decree comes into force, for the first nine 
weeks of unemployment, 80 per cent. for the eight 
following weeks, and 75 per cent. for the last 22 weeks. 
If the latter rate should prove to be less than the 
waiting pay ruling in Great Britain, it will be made up 
to that amount. These special payments, which are 
intended as some compensation for the many sacrifices 
seamen have made during the war, will be free of 
taxation. 

Spanish legislation has extended family and old- 
allowances, sickness insurance and industrial socket 
insurance to domestic employees, giving them complete 
coverage. The administration of the scheme is in the 
hands of the National Insurance Institution, and is 
financed by a tripartite contribution, at rates to be 
fixed within six months of the publication of the Act. 

e h holder is to deduct monthly the domestic 
worker’s share from his wages and pay it, together with 
his own contribution, to the Institution. The con- 
tribution will be proportionate to the employee's wage, 
and will be revised every two years. 
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INFLUENCE OF CENTRIFUGAL 
CASTING UPON STEEL.* 
By L. Norrucorr, D.Sc., and D. McLxay, B.Sc. 


Tue centrifugal casting technique has now been 
applied commercially to casting of a wide variety 
of metals. The distinguishing feature of the process 
is the use of a rotating mould which, by reason of the 
centrifugal action involved, leads to a on the 
liquid, in a direction away from the axis of rotation, 
of several times the gravitational force normally 
available for filling the mould. Hence the 
can be considered as one in which the fluid pressures 
involved are dependent upon the mould speed and the 
density of the metal. Experience with centrifugally- 
cast materials has shown that certain peculiarities in 
structure could occur owing to this special method of 
casting. A comprehensive investigation was i 
out in the Armament Research Department on the 
metallurgical aspects of the process as applied to a 
wide range of alloys, both horizontal and vertical 
machines being employed. Some experimental work 
on the centrifugal casting of several non-ferrous alloys 
has been described elsewhere.t The investigation has 
been ‘extended to the centrifugal casting of a nickel- 
chromium-molybdenum steel and the results are 
described in the present paper. The purpose of the 
investigation was to determine the influence of varia- 
tions in casting temperature, mould speed, mould tem- 
perature and rate of pouring upon the structure, 

tion and properties of centrifugally-cast thick 
po te with any one alloy composition. 

The casting machine used in this work was one in 
which the mould rotated on a horizontal axis and had 
a range of speed from 100 r.p.m. to 1,700 r.p.m. The 
standard procedure was to melt in a gas-fired crucible 
furnace a of from 60 Ib. to 70 Ib. Castings 
7-5 in. in | and of 6-4 in. outside diameter were 
obtained. Steel castings were withdrawn from the 
mould at a red heat, transferred to the crucible melting 
furnace and slowly cooled from about 1,200 deg. C. 
A transverse disc 0-5 in. thick was obtained from a 
position half-way along the length of the cylinder, and 
the face nearer the pouring end was pared for 
examination ; the rotation of the cylinder was such 
that this face rotated in an anti-clockwise direction. 
Longitudinal slices 0-5 in. thick were cut from the 
remaining portions of the cylinder. The bulk of the 
work on steel has been carried out with a nickel- 
chromium-molybdenum steel of the following per- 
centage composition: carbon, 0-3; silicon, 0-28; 

nese, 0:64; nickel, 2:9; chromium, 0-6; 
molybdenum, 0-5; sulphur, 0-04; and phosphorus, 
0-03. The use of Salamander crucibles for melting 
resulted in an increase in the carbon content over that 
given above, but this is not thought to have had any 
significant influence on the macrostructures. 

The casting variables were controlled as follows. As 
previous work had shown the mould speed to be the 
most important individual factor influencing structure 
and tion, a wide range of mould speeds was 
studied, namely, 450, 650, 1,000, 1,450 and 1,700 r.p.m. 
These speeds were determined with a tachometer 
attached to the machine and were checked by a strobo- 
scope. The highest temperature obtainable was 
1,590 deg. C., and this temperature was therefore 
selected for the hot metal. Cold casts were poured at 
about 1,510 deg. C., the liquidus of the alloy being 
in the neighbourhood of 1,455 deg. C. The casting 
temperature recorded for the individual castings refers 
to the temperature of the steel in the crucible furnace 
as determined with a quick-immersion couple immedi- 
ately before casting. The time taken for rapid pouring 
was normally less than 12 seconds. The purpose of 
slow pouring was to maintain a layer of melt in the die 
4s thin as possible, so that time was generally greater 
with high than with low casting temperatures; the 
actual times for all slow-pouring experiments usually 
exceeded 30 seconds. 

The characteristic feature of “‘ type 1” structure of 


the centrifugal castings is that it is composed of three | speed 


sharply defined zones differing in purity and crystal 
structure. These are shown in Figs. 1 and 2, on page 
198, Fig. 1 being the macrostructure of a portion of 
the cylindrical casting and Fig. 2, the ae print. 
The mould speed was 650 r.p.m., the casting tempera- 
ture 1,550 deg. C., and the pouring time 37 seconds. 
At the outside there is a thin layer of chill crystals 
merging into fine columnar crystals ; this first zone is 
of Sain purity, and periodic structures are fre- 
quently observed. The columnar crystals are not 
truly radial but are inclined in the direction of rotation 





* Communication from the Armament Research 
Department, formerly the Research Department, Wool- 
wich, entitled “The Influence of Centrifugal Casting 
upon the Structure and Properties of Steel,” submitted 
to the Iron and Steel Institute for written discussion. 
Abridged. 


of the mould. The second, or middle zone, is purer 
than the average as judged from the sulphur print ; 
it is composed mainly of columnar crystals which are 
coarser than those in the outer zone and are slightly 
more inclined, although in the same direction. The 
whole of this zone etches more darkly than the outer 
zone and in the sulphur prints is lighter. It is often 
demarcated from outer zone by a thin line of 
— sulphur content followed by one of very low 
sulphur ; this second line shows as a dark-etching line 
in the macrostructure. The third and impure inner 
zone is composed of equi-axial . The second 
and third zones have a sharply defined common 
boundary, the inside one commencing with a band of 
especially impure material. This zone etches lighter 
and in the sulphur print is much darker than either of 
the other two zones. 

The occurrence of type 1 structure is associated with 
splashing in the mould during the casting operation. 
At some stage during pouring, the layer of liquid to 
be rotated by the mould becomes so thick that at 
low speeds the liquid entering last is not rotating fast 
enough to overcome gravitation; this liquid then 
tumbles about or “splashes” inside the mould. A 
low mould speed, fast pouring and high casting tem- 
perature are the conditions most favourable to pro- 
longed splashing. In the casting of one cylinder at 
a higher speed (1,000 r.p.m.) some splashing was 
observed, althi the buik of the liquid rotated with 
the mould, in this instance segregation was 
negligible. 

In “type 2” (that is, unbanded) structures, with 
the exception of periodicity near the outer rim, 
segregated bands are absent. The crystal structure 
is generally not uniform across the section, but may be 
composed of chill or columnar at the outside, 
frequently showing periodicity, followed by small equi- 
axial crystals, ial columnar crystals and, 
finally, large equi-axial crystals up to the bore of the 
cylinder. 2 macrostructure is shown in Fig. 3 
2 sulphur-print in Fig. 4, on page 198. The 
mould speed was 1,450 r.p.m., the casting temperature, 
1,565 deg. C., and the pouring time, 10 seconds. 
structures were observed at mould speeds of from 
1,000 r.p.m. to 1,700 r.p.m., but at the higher speeds, 
where vibration is more pronounced, the casting tem- 
perature must be high and the rate of pouring low to 
avoid type 3 banding. The conditions favouring a 
type 2 structure would appear to be freedom from 
vibration, high casting temperature and slow pouring. 

Highly segregated circumferential bands characterise 
“ type 3’ structures, as is shown in Figs. 5 and 6. The 
mould speed was 1,700 r.p.m., the casting temperature, 
1,490 deg. C., and the pouring time, 6 seconds. The 
essential condition for the formation of the circum- 
ferential bands is marked vibration of the casting during 
solidification ; low casting temperature is favourable 
to the formation of the structure, as is rapid pouring, 
but this latter was not a dominant factor over the range 
of casting conditions investigated. The association of 
this type of structure with vibration of the casting has 
been confirmed by experiments with vibrated unrotated 
ingots, described below. Macrostructures and sulphur 
prints of longitudinal sections showed the same features ; 
the intensity of banding diminished towards the end 
of the castings. 

The influence of any particular variable in casting 
conditions depends to some extent upon the other 
variables, but, bearing in mind that the results described 
are intended to refer only to centrifugal casting in a 
machine of the type employed, the individual effects 
of mould speeds, casting temperature and rate of 
pouring may be summarised as follows. The three 
structures described above occurred at low, medium 
and high mould speeds, respectively. Considering first 
the influence of casting temperature at a mould speed 
of 450 r.p.m., a high casting temperature accentuated 
the composition difference (as shown by sulphur prints) 
between the inner impure zone and the other two zones 
in the type 1 structure generally formed at this mould 
At a mould speed of 650 r.p.m., a high casting 
temperature favoured the formation of type 1 structures 
and of larger primary crystals. When the casting 
temperature was sufficiently low, segregation was 
absent, especially with slow pouring. At a mould 
speed of 1,000 r.p.m., the casting temperature alone 
had little influence on the structure or segregation 
apart from its effect on the size of the rim columnar 
crystals, which were larger at higher casting tempera- 
tures. At a mould speed of 1,450 r.p.m., there was 
considerable mould vibration. Type 3 banding oc- 
curred at low casting temperatures (1,520 deg. C., 
Fig. 7) but not at high temperatures; large primary 
columnar were present in the body of the 
hot-cast ingots but not in the cold-cast ones. At a 
speed of 1,700 r.p.m. the mould vibration was very 
considerable, and pronounced type 3 banding occurred 
in samples cast at low temperatures. High casting 
temperatures yielded coarse crystals in the middle of 





t Jl. Inst. Metals, vol. 70, page 301 (1944). 





2 | increasing the rate of 


segregation. In general, therefore, the effect of raising 


the casting temperature is to favour the formation 
of type 1 structure, to hinder the formation of type 3 
structure, and to increase the size of the primary 
crystals. 

idering now the rate of pouring: at a mould 
eS ee ae te ae oe eed es eaten | 
increased the width of the outer band in the type 1 
structure, as shown in Table I. Thick castings could 








TABLE I. 
A 
Casting Pouring Thickness 
Ingot Mark. Temperature, Time, of Outer 
Deg. C. Band, 
In. 
TKT 1,570 x 0-05 
TKB 1,565 12 0-12 
TKE 1,565 24 0-31 
TIZ 1,570 60 0-70 














not be prepared at high pouring rates owing to excessive 
accumulation in the lower part of the mould of liquid 
metal, which then'ran out of the pouring hole. Slow 
pouring, combined with low casting temperature, 
reduced type'l segregation. At a mould speed of 
650 r.p.m., two hot-cast cylinders showed a type 1 
structure, the outer band being thicker in the one 
poured slowly. What little banding was present in the 
cold-cast cylinders was more noticeable in the one 
poured quickly. At a mould of 1,000 r.p.m., 
pouring slowly reduces the length of the columnar 
crystals near rim, but may lead to circumferential 
lapping near the outside at very low casting tempera- 
tures. At a mould speed of 1,450 r.p.m., the rate of 
pouring had little effect on structure or segregation, but 
rapid pouring promoted the formation of radial cracks 

iginating at the rim. Finally, at a mould speed of 
1,700 r.p.m., at low casting temperatures rapid pouring 
favoured the formation of type 3 structures and led to 
radial cracking. In therefore, the effect of 
ing is to favour the formation 
of banded structures, both type 1 and type 3, and of 
radial cracks at high mould a 

Some Properties of the Castings.—Micro-examination 
of a large number of samples showed three main types 
of microstructures: (1) Fine ferrite-pearlite distribu- 
tion free from segregation (Fig. 8, on page 199), occur- 
ring in the outer portion of most cylinders. (2) As 
above, but showing slight evidence of columnar primary 
structure, as in the outer two zones of type 1 castings, 
composed of pronounced columnar crystals. (3) Evid- 
ence of segregation of the dendritic coring type (Fig. 9), 
which was present in all samples near the bore, even 
in those free from banding ; similar segregation charac- 
terised the whole of the inner zone of type 1 and of the 
bands in type 3 structures. 

A casting representing each of the three main types 
of structure was selected for detailed examination. 
The close correlation found between the chemical 
analyses and the sulphur prints and macrostructures 
permitted some idea to be formed (by inference) of 
the chemical composition of the remaining castings by 
reference to their respective sulphur prints and macro- 
structures. The three castings examined were of type 1, 
type 2 and type 3. Samples were obtained by means 
of a drill of 4 in. diameter, but this necessitated the 
use of micro-chemical methods to deal with the small 
samples obtained, and the number of elements deter- 
mined was limited for the same reason. The pro- 
nounced segregating tendencies of sulphur and phos- 
phorus were clearly demonstrated ; the variations in 
carbon content were also quite appreciable, particularly 
in the type 3 casting. ‘The ahesteal analyses con- 
firmed the segregation indicated by the sulphur prints 
and macrostructures. Using the Vickers diamond pyra- 
mid machine, explorations of hardness were made 
radially across sections of representative castings. In 
type 1 and type 3 structures, the hardness variations 
were considerable, the curves having the same general 
contour as the composition curves. By comparison, 
the hardness of castings of the type 2 structure was 
very uniform across the section. inell hardness tests 
on the three zones in the type 1 casting (using a 5-mm. 
ball) gave values of 297, 278, and 295 for the outside, 
middle and inside zones, respectively. 

Vibration Characteristics.—A white card was inserted 
on the inner side of the door plate and, at slow revolu- 
tions of the machine, rings were marked to form a 
target. As the speed of the machine was increased, 
no change was observed in the target (Fig. 10), but at 
the higher vibrating speeds the rings became less clear 
(Fig. 11); the photographs of the target and front of 
the machine in motion were taken, using a stationary 
plate, and clearly show the nature of the amplitude of 
the vibration. The vibration was linear and reached a 
maximum diagonally, while normal to this the vibra- 
tion was ligible. The maximum amplitude of 





the cross-section, and there was much less evidence of 


vibration slightly exceeded + }in. In the non-ferrous 
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work,* where a different mould setting was used, the 
speed of maximum vibration occurred at about 1,460 
r.p.m., and it is noteworthy that castings prepared at 
speeds much in excess of this (when the machine had 
passed beyond its period of maximum vibration) 
showed much less pronounced banding. In that work, 
too, it was found that castings prepared at the slightly 
lower speeds, at which vibration was in the early stages 
of development, showed banding of an intensity depen- 
dent upon the amount of vibration. 

Properties of Other Centrifugally-Cast Alloys.—A few 
castings have been prepared of a plain carbon steel of 
the following percentage composition: carbon, 0-48 ; 
silicon, 0-16; sulphur, 0-04; phosphorus, 0-03; and 
m: ese, 0-78. The structures were similar to those 
of the nickel-chromium-molybdenum steels prepared 
under the same casting conditions. An austenitic 
steel (Ni 12 per cent., Cr 6 per cent., Mn 6 per cent.) 
when cast under conditions of considerable vibration 
also showed t: 3 structures. An investigation into 
the centrifugal casting of grey, white and malleable cast 
irons showed that these materials also respond to the 
variations in casting conditions, but, as there are certain 
features peculiar to cast iron, for example, graphite 
form and size, nucleation number, response to malle- 
abilising anneal, etc., this work will be reported 
separately. 

Many non-ferrous alloys have now been cast by the 
centrifugal process and the results obtained with three 
alloys, namely, 6 per cent. copper-aluminium alloy, 
6 per cent. tin-bronze and 70/30 brass, have been 
described in some detail in an earlier paper.* It was 
shown that the three main types of structures described 
here were also obtained in these three alloys. The only 
difference observed in the behaviour of the different 
non-ferrous alloys was in the degree of segregation of 
which they were capable. For example, the banding 
of both type 1 and type 3 structures was most prominent 
in the copper-aluminium alloy and least in the 70/30 
brass; careful polishing and etching of the latter alloy 
were required to develop the structure, whereas, in the 
copper-aluminium alloy, machining with a fine-pointed 
tool was sufficient to bring out the main features of both 
structures. Taken in conjunction with the results 
described in the present paper, the important point 
brought out by the work on the non-ferrous alloys is 
that the tendency towards the formation of the different 
types of macrostructure is a characteristic of all alloys 
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and is not confined to steels of any particular com- 
position. 

In the centrifugal casting of cylinders prepared 
without the use of a central core, solidification pro- 
ceeds radially from the outside of the cylinder in contact 
with the mould towards the inside. No evidence has 
been observed of crystals forming at the inner surface 
of the melt except immediately before the completion 
of solidification, but inward crystallisation may occur 
discontinuously. The outer columnar crystals are 
normally inclined at a small angle to the radius of 
the cylinder, as in Fig. 1, above. This phenomenon 
is not a drag effect, since the inclination is in 
the direction in which the mould rotates. Thus, 


ALLOY STEEL. 
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ure middle zone of the type 1 structure (Fig. 1) can 
explained by the fact that tumbling’ increases the 
average relative speed of rotation of solid and liquid 
by continually bringing the liquid metal back to its 
starting condition of no rotation. 

Type 1 Structures.—Several castings were “ bled” 
by stopping the machine before solidification was 
complete. The remaining liquid metal collected in 
the lower part of the seek , leaving the upper part of 
the “ casting” composed only of metal that was solid 
at the moment the machine stopped. The casting 
conditions were the same in all cases and were chosen 
to produce the type 1 structure. The machine was 





stopped (a) at the commencement of splashing (TKR 























TABLE II.—PaARTICULARS OF STOPPED CENTRIFUGAL CASTINGS ; MOULD SPEED, 450 R.P.M. 
Time* to 
Stamp Pouring Casting | Stop after Remarks. Zones Present in Ring. 
Mark. Time, Temp., Pouripg, 
Sec. Deg. C. Sec. 
TKR “e 7 1,585 Ot Machine stopped 1 sec. after commence- | Outer first zone and practically none 
ment of splashing. Still splashing of middle zone. 
when stopped. 
TKN a 9 1,590 ot Machine stopped 4 sec. after commence-| Outer first zone and thin middle pure 
ment of splashing. Still splashing zone. 
when —_ > 
TKK 21 1,575 17 Still splashing when stopped, therefore | Outer first zone and middle pure zone. 
there had been splashing for not less 
v than 17 sec. 
TKL 22 1,585 30 } Stopped within 2 sec. after splashing | Outer, middle and inside zones, very 
TKQ 10 1,575 20 had ceased. little liquid metal left when stopped. 





* Time interval between end of pouring and stoppi 
t Pouring, as well as machine, stopped as soon as 8 


the crystals slope to the right when the direction of 
rotation is anti-clockwise. According to the views 
previously expressed on the orientation of columnar 
crystals in ordinary steel ingots,* a melt flowing alo 

a cooling face gives rise to columnar crystals inclin 

towards the direction from which the stream comes. 
In centrifugal casting the liquid does not immediately 
attain the mould speed, so the motion of the liquid 
relative to the mould is in the reverse direction, and 
columnar crystals growing towards the approaching 
melt should therefore slope in the direction in which 
the mould is rotating. The present evidence thus 
confirms the observations previously put forward. 
The greater inclination of the columnar crystals in the 





* Jl. Inst. Metals, vol. 70, page 301 (1944). 





* Jl. I. and S. Inst., vol. 143, page 49P (1941). 





of the machine, 
ng commenced. 


and TKN), (6) after splashing had continued for a short 
while (TKK) and (c) immediately splashing had ceased 
(TKL and TKQ). Particulars of these experiments 
are given in Table II, and photographs of the sulphur 
prints are reproduced in Figs. 12 and 13, on page 199. 
From these it would appear that the middle zone 
begins to form at the commencement of splashing ; 
it finishes forming and the inner zone commences to 
form before splashing ceases. Splashing appears to 
cease at, or only slightly before, the completion of 
solidification. 

The following tentative explanation of the formation 
of the t 1 structure is put forward. It has been 
shown that the outer band develops up to the stage 
at which splashing commences ; owing to rapid chilling 





by the mould it may be expected that its composition 
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would be similar to, or slightly purer than, the com- 
position of the melt. The crystal structure is similar 
to that of the outer rim of many castings prepared 
without splashing. Rapid pouring, by favouring the 
early commencement of splashing, reduces the width 
of the outer zone as described earlier. 

The middle zone starts to form at the commence- 
ment of splashing. From the combination of the 
columnar nature and the inclination of the crystals 
forming this middle zone, continuous growth has 
evidently occurred in the normal manner ; it is unlikely 
that the purer crystals could have been formed in the 
liquid and have been centrifuged outwards, as this 
process is known to give rise to a random orientation 
of small equi-axial crystals. The greater purity may 
be explained by the tumbling motion ensuring a uni- 
form composition in the liquid instead of it becoming 
less pure adjacent to the growing crystals. These. 
rotating with the mould, become cooler when out of 
contact with the bulk of the liquid during a part of 
each revolution, and this condition, leading to a steeper 
temperature gradient, will favour continuation of 
columnar growth. With the crystallisation and sub- 
sequent removal of purer solid during the formation 
of the middle pure zone, it would be expected that the 
liquid remaining would become more and more impure. 
The sulphur prints reveal this increasing impurity 
of the liquid as the splashing action proceeds (TKN, 
TKL, Figs. 12 and 13, respectively). 

It has been shown that the third or inner impure 
zone starts to form before the end of splashing. A 
study of a casting stopped during splashing showed the 
remaining liquid to have solidified in equi-axial form. 
The macrostructures and sulphur prints of this 
“ stopped” impure liquid are identical with those of 
the inner zone of type 1 structure, and this suggests 
that the formation of crystals of random orientation 
in the liquid was taking place during the later stages 
of splashing. A stage would then be reached when, 
in effect, a sufficient number of crystals would be 
present to raise the viscosity of the liquid, which then 
rapidly assumes the rotational velocity of the mould 
and solidifies without further splashing. The small 
size of the equi-axial crystals is suggestive of their 
almost complete formation in the splashing liquid 
before this rotates with the mould. In casting TJT, 
the rate of pouring was high at first (to favour splashing) 
and then low, the casting temperature being relatively 
low at 1,515 deg. C.; the mould speed was 450 r.p.m., 


Castine TKN. x 1. 








and the pouring time 16 seconds. This casting showed 
evidence of type 1 structure in the outer portion but 
normal structure in the remainder; a section of the 
sulphur print is shown in Fig. 14. 

ype 2 (Unbanded) Structures.—In the absence of 
casting conditions giving rise to either the type 1 or 
type 3 structures, solidification proceeds normally, 
free from pronounced chemical segregation, as repre- 
sented in Figs. 3 and 4, on page 198. 

Type 3 Structures.—In view of the close similarity 
between the structures of, say, the 6 per cent. copper- 
aluminium alloy and of the steel when prepared under 
similar conditions of vibration, observations made 
during the examination of the non-ferrous alloys have 
been taken into account in explaining the banded 
structures in the steel castings. The vibration type 
of banding is considered to be due to the influence of 
vibration in limiting the undercooling which a liquid 
metal normally undergoes before it solidifies. 

During the normal solidification of an alloy, cooling 
from the liquid state under conditions giving rise to a 
— temperature gradient brings about a composition 
gradient in the liquid adjacent to the growing crystals, 
the plane of this gradient being perpendicular to the 
mould face. The liquid zone in contact with the solid 
becomes more impure and, therefore, of lower freezing 
point than the average, so that the liquid next to it, 
away from the mould, reaches its freezing point and 
starts to crystallise. A repetition of this mechanism 
is responsible for the normal periodic structure. Under 
conditions of quiescent but rapid cooling, the liquid 
undercools ; crystallisation proceeds continuously at 
the solid-liquid interface and the formation of a periodic 
structure is thus avoided. Under conditions of appre- 
ciable vibration, however, under-cooling is very con- 
siderably reduced and this results in independent 
crystallisation. Accordi to this view, vibration 
banding is a true form of periodic structure which can 
be produced under milder conditions of temperature 
grain, etc., than are required to yield periodic 
structures in the absence of vibration. The maximum 
vibration occurred in the neighbourhood of 1,700 r.p.m., 
but there was also appreciable vibration at 1,450 r.p.m. 
The tendency towards type 3 banding was consequently 
less at this speed, but examples were observed and a 
portion of a macroprint of TJU cast at this speed is 
reproduced in Fig. 7, above. 

In order to demonstrate that the type 3 structure is 
not peculiar to the centrifugal process, tests were made 





Castine TKL. x 1. 





Fic. 12. SutpHvur Print, Stoprep Fie. 13. SuipHur Print, Storrep Fic. 14. Svuipaur Print, Tyre | 


Banpine, Castine TJT. x 1. 


to show the influence of vibration during the casting 
of a number of small unrotated ingots. For this pur- 
pose a machine was constructed to vibrate the mould 
in a horizontal plane, the _— and speed of 
vibration being adjustable. To ensure conditions 
———- uni-directional solidification, a squat mould 
was consisting of a r base on which was 
fixed a warmed refractory cylinder, the height of the 

ing being similar to the wall thickness of the 
centri sae of the nickel-chromium- 
molybdenum steel were cast in this mould when oscil- 
lating, and control castings were obtained with the 
mould stationary. The examination of etched axial 
sections revealed an absence of segregation banding 
in the casti pre in the stationary mould, but, 
under suitable conditions of vibration, banding was 
found to occur. 

To determine the extent to which the steel used for 
the present castings was liable to undercool, cooling 
curves were obtained on a 340-gm. sample (a) with 
the molten steel undisturbed but superheated to differ- 
ent degrees, and (b) with the steel continuously stirred. 
Stirring was done with an alumina tube moved round 
by hand at the approximate rate of one revolution in 
two seconds, giving a speed of bulk motion of the same 
order as that of the vibration of the centrifugal casting. 
The stirring prevented undercooling, which, in the 
absence of stirring, would have been about 10 deg. C. 
About 40 deg. C. of superheating is necessary with 
this steel under the conditions involved before under- 
cooling occurs, and the undercooling increases as the 
superheating is increased. The German workers 
Bardenheuer and Bleckmann found that 150-gramme 
melts of Armco iron could be undercooled in the 
crucible as much as 250 deg. C. after superheating 
not less than 20 deg. C.; a 0-4-per cent. carbon steel 
could be undercooled 205 deg. C. and a 12-kg. melt of 
low-carbon steel of normal composition could be under- 
cooled 9 deg. C. 

The Formation of Cracks.—The appearance of typical 
radial cracks will be seen from Fig. 5, opposite. 
High mould speed and rapid pouring are the main 
factors favouring the formation of such cracks. No 
radial cracks were observed in castings prepared at 
mould speeds of less than 1,000 r.p.m., but at higher 
speeds cracks occurred, provided that the rate of pour- 
ing was not too slow. Similarly, at very low pouring 
rates, no cracks ocourred even at the highest mould 
speeds and casting temperatures adopted. These 
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results accord with the view that radial cracks may form 
in the early stages of solidification and that they are 
due to the centrifugal force of the rotating liquid 
promoting, in the thin solid shell, a circumferential 
tensile stress sufficiently high to crack the shell after 
it has contracted away the mould. A high mould 
speed conduces to the formation of cracks by increas- 
ing the centrifugal force, which increases as the 


square of the speed. High pouring rates, by increas- 
ing the quantity of li in the mould in a given time 
and hence the total e i i pressure, also 


e centrifugal 
soe Sf A ee ee 
@ tendency to cracking. It may be additi 
effective “4 d the rate of solidification so that 
a thinner shell is formed within any given time. Cir- 
cumferential cracking was only observed under condi- 
tions of very slow pouring at a low temperature. This 


ives rise to lapping, a process which can be responsible 
S cadin nal Wis aulaide of te enting. 





ANNUALS AND REFERENCE BOOKS 


The Blue Book, 1945. The Electrical and Engineering 
Trades Directory. It is not to be expected that 
contiguous issues of an annual directory should nor- 
mally exhibit any marked differences, and users of the 
63rd edition of The Blue Book, for 1945, will find that 
it bears a close resemblance to that of 1944. As the 
editor says in the preface “‘ it is not in essentials different 
from last your.” This similarity is not, however, a 
disadvan’ ; it is the opposite. To alter the lay out 
and gen make up would merely inconvenience the 
large number of people who regularly consult this 
volume and whom practice has taught where to look 
for the information they require. It may well be 
that in due course, when paper is more con- 
siderable alterations will be made, but are more 
sca to oe the form of the insertion o 

of any serious interference with the alpha- 
snd chonifed pctons of which it now coast 


This covers 37 pages and any one  reiring 
installation work to be carried out in any town 
which he is not familiar would almost certainly find 
the names of firms available in the list. Under the 
present arrangement, it might be necessary to run 
through the 37 pages, whereas if the firms were segre- 
gated under towns, or districts, appropriate names 
could be picked out more quickly. This minor dis- 
ability, however, may be attributed entirely to the 
paper situation, and users of the volume-are more likely 
to be satisfied with the amount of information pro- 
vided than critical of its arrangement. This example 
of installation contractors, which has been chosen, is 
@ special case, and, in ral, information about the 
makers of any parti type of apparatus can be 
obtained from the classified section in a few moments. 
The suggestion that the new edition shows little change 
as compared with the immediately ing issue is 
not to be taken as anindication that it is a mere 
reprint. Although adherence to an established make- 
up is an advantage, annual revision of the data provided 
is an essential condition of utility. A most. casual 
comparison of corresponding pages of the two issues 
will show that a revision of this kind has been 
carried out and the preface states that an effort has been 
made “to revise and correct as far as is humanly 
possible ;” nothing more can be expected. The bookis 
published by Messrs. Ernest Benn, Limited, Bouverie 
House, Fleet-street, London, E.C.4., at 30s. net. 


Planning and Reconstruction, 1944-5.—The gro 
official literature of planning has already Cabal 
dimensions beyond the capacity of even the expert 
to keep in mind without assistance. That assistance 
is effectively provided by this year-book, which con- 
tains references to the various Government statements 
and end publicstions bearing on the subject, and indicates 
also the personnel of the numerous committees, depart- 
mental and otherwise, concerned with various aspects 
of policy and detail. Short articles by specialists on 
the theory and practice of planning and reconstruction 
are a prominent feature ; and, as in the previous issue, 
the ‘“‘ Who’s Who in Planning ”’ is likely to be of real 
service to those in need of such information. The book 
is published, at the price of 21s. net, by the Todd Pub- 
ing Company, Limited, of London and New York, 
and is distributed by Messrs. Geo. G. Harrap and Com- 
pany, Limited, 182, High Holborn, London, W.C.1. 





AIRCRAFT FacToRY LEASED FOR Moror-CarR PRopwc- 
TION.—The President of the Board of Trade has an- 
nounced that the Ministry of Aircraft Production factory 
at Banner-lane, Coventry, has been allocated on lease 
to the present occupiers, the Standard Motor Company, 
Limited, for the post-war production of motor cars and 
allied products. 
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GUNS AND EXPLOSIVES. 


563,999. Gun-Sight Aligning Instrument. Avimo, 
Limited, of Taunton, and H. C. M. Stevens, of Taunton. 
(2 Figs.) March 4, 1943.—The invention has for its 
object to provide a gun-sight aligning instrument of 
simple and robust construction. A metal stem a of 
appropriate length and diameter is adapted to be in- 
serted into the muzzle b of a gun. At its inner end and 
at a position near its outer end, the stem is of slightly 
larger diameter than the main portion, these parts making 
contact with the bore of the gun muzzle. At a position 
on the stem a midway between the larger parts and in a 
recess at one side is arranged a metal abutment strip c 
having a convex outer surface. This strip c is held in 
position by screws d which pass transversely through the 
stem a and permit a limited degree of lateral freedom 
to the strip. Also the strip is pressed outwards by a 
pair of springs carried in transverse holes in the stem. 
+ igen ape emacae ne. Feed 
” contact between the stem and the 

a muzzle b. The outer end of the 
(which may be of slightly larger diameter than its 





main portion) has secured to it a housing g which carries 
@ graticule A and an eye piece i. This housing is of 
robust construction and comprises a pair of integral 
tubular parts g', g*, which are at right angles to each 
other and are thickened at their outer ends to obviate 
distortion by rough handling. The part g' is split 
longitudinally at j and after it has been placed over the 
outer end of the stem is secured by a bolt inserted through 
lugs on the split portion, and also by a peg n driven 
through this portion and the stem. Within the housing g 
at the junction of its two parts g', g*, is arranged a re- 
flector 0. This is mounted on a metal block p having at 
one side a cylindrical shank gq which enters an axial 
hole in the adjacent end of the stem a, the block being 
secured by the peg n which passes through it, and also 
by another peg s which is driven through the shank and 
stem before the housing g is secured to the stem. The 
purpose of the reflector o is to reflect to the eye piece i 
the light entering through the graticule h. The stem a 
being inserted in the outer end of the gun muzzle }b, 
the latter is directed on to a distant object which is 
viewed through the eye piece i, the gun sight being sub- 
sequently adjusted to bring the same object into view. 
(Accepted September 8, 1944.) 


MINING. 


564,321. Coal-Cutting Machine Degummer. The Min- 
ing Engineering Company, Limited, of Worcester, and 
M. S. Moore, of Malvern. (3 Figs.) March 19, 1943.— 
A horizontal driven shaft 1 is mounted close to the cutter 
2 to receive the holings. The casing 3 of the degummer is 
circular with a liner 3’, grooved as shown, with one end 
open and adjacent to the cutter chain while the other 
end is closed. A boss on the shaft 1 carries a series of 
flat blades 6 to 12 arranged in helical formation and 
constitutes the rotor, the faces of each blade being 
parallel to one another. The blade nearest the cutter 
chain is heavy in cross section compared with the other 
blades, which can be quite thin. This thick blade has 
the heaviest work to do, as it may have, on occasion, to 
smash lumps entering the degummer from the cutting 
chain. The tips of these blades run in the grooves in 
the liner to prevent them from being bent in the course 
of their work. Towards the top of the cylindrical casing 
and to one side is the outlet 32 for the material pushed 
up by the blades. To remove the holings from the blades 





—=:_ 
a comb is positioned below the outlet with the teeth 13 
passing between the rotor blades and having their tips 
resting in grooves on the hub of the rotor to prevent them 
from being bent. The underside of the comb is shapeq 





Cozaar Lee 


(se4,220) 


so that its vertical section at the end adjacent to the 
cutter chain is much less than its section at the closed 
end, thus prese’ @ wedge-shaped face on the under- 
side. The object of this is to aid in ejecting the materia} 
if the rotor is reversed. (Accepted September 22, 1944.) 





MISCELLANEOUS. 


562,220. Gasholder. The Gas Light and Coke Com- 
pany, of London, and F. M. Birks, of London. (1 Fig.) 
February 8, 1943.—The invention is a spirally-cuided 
gasholder of a relatively small size in which there is a 
relatively great liability for the water in the gasholder 
tank to freeze. The object of the invention is to provide 
a@ form of gasholder in which the risk of damage to the 
parts, particularly the inlet and outlet pipes, due to the 
formation of ice at the surface of the water in the tank is 








reduced to a minimum. The gasholder bell a is spirally 
guided in the stationary tank b to rise and fall in the 
usual way. The surface level of the water is indicated 
at c. The vertical gas inlet pipe d consists of centre 
sections mounted coaxially with the gasholder tank b and 
is surrounded by the annular vertical gas outlet pipe e 
also co-axial with the tank 6. The pipes d and e com- 
mmunicate respectively with oppositely-directed horizontal 
pipes f, g, at the bottom of the tank 6. Both pipes d, ¢. 
project slightly above the water surface, but the gas inlet 
Pipe d projects slightly above the top of the outlet pipe ¢ 
to provide for proper mixing of the gas in the bell a. 
( Accepted June 22, 1944.) 


563,997. Motor Fuel. Shell Development Company, of 
San Francisco, U.S.A., and J. G. Fife, of London. 
January 27, 1943.—This invention is a motor fuel con- 
taining a tetra-alkyl lead and small amounts of certain 
trihalogen alkanes having 2 to 5 carbon atoms in the 
molecule. When fuels containing only tetra-ethyl-lead 
are burned in an internal-combustion engine, a deposit 
of lead compounds tends to accumulate in various parts 
of the combustion chamber, ¢.g., the spark plugs, and 
valve stems. This lead may cause severe deterioration 
of the effective parts, resulting in failure of spark plugs 
and sticking of valves. Scavenger fluids, such as certain 
halogenated compounds or ethylene dichloride, ethylene 
dibromide or mixtures of the compounds are always 
incorporated into leaded fuels. The scavengers reduce 
lead deposits by releasing halogens during combustion 
which react with the lead to form volatile lead halides, 
which are withdrawn from the combustion chamber with 
the products of combustion during the exhaust stroke. 
The disadvantages of the af id hal ted com- 
pounds are that they require a considerable excess of 
halogen to form volatile compounds capable of being 
eliminated from the combustion chambers during opera- 
tion of theengines. The invention consistsin a motor fuel 
containing lead, and a small amount of trichloro-alkane 
containing at least two and not more than five carbon 
atoms in the molecule. Straight chain hydrocarbons are 
preferred. It is desirable to use these tri-chloro hydro- 
carbons as the sole scavengers, i.e., not in admixture with 
those halogen hydrocarbons heretofore employed. The 
amounts of the compounds which operate satisfactorily to 
supply the scavenging chlorine necessary to keep the 
engine clean are generally those containing between 0-75 
and 1-0 stoichiometric equivalents of chlorine per unit 
of lead present in the fuel. It is preferred to use an 
amount of scavenger not in excess of the stoichiometric 
equivalent, although slightly greater amounts may be 
used if found necessary under severe engine conditions. 











(Accepted September 8, 1944.) 
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SHASTA DAM POWER 
PLANT. 

(Continued from page 124.) 

A GENERAL view of the Shasta Dam power house 
looking west is given in Fig. 14, on this page. The 
photograph from which this illustration was prepared 
was taken on July 24, 1944, at which time the pen- 
stock connections had not all been made, although 
the building itself was practically complete. The 
illustration clearly shows the situation of the power 
house in relation to the spillway of the dam. A 
plan of the arrangement is given in Fig. 2, on page 
122, ante. The building is a heavily-reinforced con- 
crete structure, 452 ft. 10 in. long and 76 ft. wide, 
and contains 2,460 tons of reinforcing steel and about 
100,000 tons of concrete. 

The main entrance to the station is at the down- 
stream end, as can be seen in Fig. 14, and the offices, 


THE 





main control room, laboratory and machine shop 


ee 


are all located in the downstream block, shown 
in this illustration. The initial installation consists 
of two 75,000-kVA main sets and two 2,500-kVA 
house sets. The latter are situated at the down- 
stream end of the turbine room. The main sets 
are each connected to a bank of three 25,000-kVA 
outdoor-type transformers located on the parapet 
at the front of the building, as shown in Fig. 14. 
A general view of the interior of the generator room 
is given in Fig. 15, on page 202. Natural lighting 
in the room is afforded by glass-block panels 
built into the walls.. This room is equipped with 
two 250-ton overhead travelling cranes, each 
with two crabs. The cranes have a span of 
65 ft. 2 in. between the running rails and the run- 
way is 380 ft. long. Each crab is equipped with 
a 125-ton hoist and a 25-ton hoist. The main hooks 
have a vertical travel of 65 ft. and a speed of 4-5 ft. 
per minute; the corresponding figures for the 
auxiliary hooks are 105 ft. and 25 ft. per minute. 
The crabs have a rate of cross travel of 25 ft. a 
minute and the crane bridge has a travelling speed 
of 100 ft. per minute. 

These cranes were used for the erection of the 
turbines and generators. The heaviest pieces 
which had to be lifted were the generator rotors 
which weigh about 450 tons each. To deal with 
these, a special equalising-beam arrangement was 


constructed ; it is shown in Fig. 21, on page 210, 
in use for lowering one of the rotors into position. 
Each crane is provided with a beam suspended at 
the ends from the main hooks of the two crabs. 
Below, and connected to these beams, there is a 
cross beam arranged for coupling to the rotor shaft. 
Pin connections are employed between the three 
beams and the upper beam and the crane hooks, the 
arrangement ensuring that not more than one- 
quarter of the total load can be transmitted to any 
one crab. The traversing and lifting motors of 
the cranes are of the three-phase type supplied 
from a 440-volt 60-cycle circuit. Control is effected 
from an operator’s cage carried by the bridge. 

The main turbines are of the vertical-shaft single- 
runner Francis type with spiral casings, and have a 
rating at full gate, and at a head of 330 ft., of 
103,000 h.p. each. This corresponds to a genera- 
tor rating of 75,000 kW at unity power factor. As 
mentioned in the earlier part of this article, the 





operating head will vary between 238 ft. and 475 ft., 





Fig. 14. GENERAL View or Power Hovse. 


but the minimum figure will be reached only at 
infrequent intervals and is expected to be maintained 
only for short periods. For 75 per cent. of the time 
the net effective head will vary between 366 ft. and 
475 ft., and the average will be about 408 ft. The 
turbines run at a normal speed of 138-5 r.p.m. 
The turbine runners are of cast steel in one piece and 
are provided with bolted flange connections for 
attachment to the main shafts. One of the runners 
being unloaded on to the turbine floor is illustrated 
in Fig. 17, on page 203, and is shown attached to 
the main shaft in the background of Fig. 16, on 
page 202. A view of the scroll case being assembled 
is given in Fig. 18, on page 210, and Fig. 19, on the 
same page, shows the scroll completed ready for the 
runner. The cover plate and extension assembled can 
be seen in the foreground of Fig. 16. The main shafts 
are of forged open-hearth steel, heat-treated and 
have a 7} in. diameter hole bored axially throughout 
their length in order to permit visual inspection of 
the interior metal. The guide bearings are ‘of the 
oil-lubricated Babbitt-lined type and are located 
above the runners. The wicket gates are operated 
by two servo-motors driven by oil at a pressure 
of 250 lb. to 300 lb. per square inch. With an effective 
turbine head of 475 ft. and an oil pressure of 250 Ib. 
per square inch, the servo-motors are capable of 





carrying out a complete opening and closing cycle 


in 4 seconds. Provision is made for retarding the 
rate of closure of the gates in order to limit the 
pressure rise in the penstocks. 

The main governors are of the oil-pressure, relay- 
valve actuated type the speed-responsive elements 
being driven by electric motors. Energy for driving 
these motors is obtained from permanent-magnet 
alternating-current generators mounted on top of, 
and directly-connected to, the shafts of the pilot 
exciters on the main 75,000-kVA generators. Each 
governor is provided with two oil pumps driven by 
electric motors, the pumps being interconnected in 
such a way that they may be operated either together 
or independently. When operating together, either 
unit may be used for normal running, with the 
other available as a stand-by. Both pumping units 
are arranged to start and stop automatically. The 
normal operating oil pressure will vary between 
250 Ib. and 300 lb. per square inch. 

The main generators have directly connected 
main and pilot exciters. These can be seen in the 








interior view of the station given in Fig. 15. The 
main generators are wound to give 60-cycle, three- 
phase current at 13,800 volts when running at 
138-5 r.p.m. As previously mentioned, the rated 
output is 75,000 kVA at unity power factor. The 
generators are designed so that when delivering 
their rated output continuously the maximum 
temperature of the rotor and field windings will not 
exceed 100 deg. C., with cooling air entering at 40 
deg.C. The stator cores are built up of non-ageing 
silicon-steel sheets, the laminations being coated 
with insulating varnish on each side. Guides 
are inserted in the core air ducts to form gradu- 
ally-curving paths for the cooling air as it leaves 
the air gaps between the rotor and stator and 
enters the ducts in the stator core. The arrange- 
ment is designed to promote a smooth air flow and 
reduce friction losses. The stator winding is star- 
connected and is suitable for operation either with 
an earthed or insulated neutral. Three main 
and three neutral leads are brought out of the 
frame. The windings are provided with an outer 
protective taping of semi-conducting material to 
provide corona shielding. Differential protection 
of the windings against earths and short-circuits 
between phases is provided and twelve 10 ohm- 
resistance temperature-detector coils are located in 
the windings to indicate the operating temperatures. 
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Each generator is provided with a totally- 
enclosed cooling system, with surface coolers for the 
heated air. The air is circulated by fans mounted 
on the generator rotors, and the surface coolers are 
spaced symmetrically around the stator periphery ; 
they can be seen in Fig. 21, page 210. Thermostat 
relays are located in the paths of the air leaving the 
coolers to sound an alarm in case of abnormally high 
temperature. The casing of the cooling-air system 
is practically air tight and automatic carbon-dioxide 
fire-extinguishing equipment is installed. In case 
of fire, the carbon dioxide is released by the opera- 
tion of thermostat relays located in the air passage 
ahead of each cooler. 

The rotor rim of each generator is laminated, the 
pole pieces being built up of thin sheets with die- 
punched dovetails which fit into dovetail slots in the 
rotor rim. The pole pieces are held in position by 
tapered keys locked in place by steel plates. The 
field windings consist of copper strips wound edge- 
wise, and the poles are provided with discontinuous, 
low-resistance amortisseur windings. A photograph 
showing one of the rotors being lowered into position 
is reproduced in Fig. 20, on page 210, Fig. 21 show- 
ing the operation completed. The rotating parts of 
the generator have a calculated flywheel effect 
equivalent to 84,500,000 Ib. at a radius of 1 ft. The 
generator shaft is of forged open-hearth heat-treated 
steel and has a 6-in. diameter hole bored axially 
throughout its length. There is a spring-type thrust 
bearing above the rotor, and two guide bearings, 
one above and one below the rotor. Located above 
the rotor there is also a brake ring provided with a 
removable and renewable wearing surface; air- 
operated brakes are fitted. These are designed to 
bring the rotating parts of the generator and turbine 
to rest from one-half the rated speed within 7} 
minutes of application. The brake shoes are 
equipped with renewable wearing surfaces and the 
brakes are arranged so that they can be used as 
hydraulic jacks to raise the rotor off the thrust 
bearing. The normal excitation voltage is 250. 
Automatic voltage regulators are fitted and are 
sensitive to changes of 0-5 per cent. in generator 
voltage. They will respond in 0-05 second after the 
generator voltage has risen or fallen by 1-5 per cent. 
from the normal. 

The main transformers, which can be seen in 
Fig. 14, are of the single-phase, oil-immersed, 
forced oil cooled, inert-gas filled outdoor type. Each 
has a rating of 25,000 kVA and steps up from 
13,600 volts to 230,000 volts. The primary wind- 
ings are connected in delta and the secondaries in 
star. The non-ageing low-loss core laminations are 
insulated with baked-on varnish on both sides. The 
high-voltage windings are insulated for full voltage 
on the line end and for 138,000 volts on the neutral 
end, the insulation being so graded towards the 
neutral end that it will be satisfactory for operation 
with a future earth-fault neutraliser. There are 
no taps on either the high-voltage or low-voltage 
windings. The transformers are designed for a 
maximum temperature of 80 deg. C. when deliver- 
ing the maximum rated output continuously and 
supplied with cooling water at 25 deg. C. Each 
transformer has one 230,000-volt line bushing, one 
138,000-volt neutral bushing and two 12,500-volt 
primary-winding bushings. The protective equip- 
ment includes a magnetic-type oil gauge, a dial-type 
indicating thermometer, a thermal relay arranged 
to operate an alarm, and a 10-ohm resistance tem- 
perature detector which forms part of the circuit 
of a Wheatstone-bridge temperature indicator. 

The transformers are mounted on trucks fitted 
with double-flanged wheels and may be moved to 
new positions or replaced by means of transfer 
tracks laid on the parapet at the front of the 
station building. As can be seen in Fig. 14, pro- 
tective walls are provided between the transformer 
banks. On each transformer case there is an auto- 
matic inert-gas equipment. This is designed to 
maintain a supply of inert gas inside the transformer 
case at a normal internal pressure not exceeding 
5 lb. per square inch. If this pressure rises to 10 lb. 
per square inch, a relief valve comes into operation, 
and closes contacts which connect an alarm in 
circuit. There are also pressure devices with alarm 
contacts to indicate high or low gas pressure. 





THE SHASTA DAM POWER PLANT. 





Fie. 15. Inrerior oF GENERATOR Room. 





Fic. 16. Tourprne RUNNER AND CovER PLATE. 


single-runner Francis-type with cast-steel spiral | less than 2,150 h.p. when operating under a head of 
casings. They have a rating at full gate, and at an | 238ft. The normal speed is 600 r.p.m. The turbine 
effective head of 290 ft., of 3,500 h.p. This corre- | runners are one-piece steel castings and the shafts 
sponds to a generator rating of 2,500 kW at unity | are of forged open-hearth steel, heat treated. The 





The two house turbines are of the vertical-shaft 





power factor. The capacity of each turbine is not! guide bearings are of the oil-lubricated type and are 
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Fie. 17. Tursrne RUNNER. 


located above the runner. The governors are of 
the oil-pressure relay-valve gate-shaft type, with 
electrically-driven speed-responsive element. Energy 
for driving the motors is obtained from permanent- 
magnet alternating-current generators mounted on 
top of, and directly connected to, the shafts of the 
pilot exciters, the arrangement being similar to 
that already described in connection with the main 
sets. The governors are complete with servo- 
motors which are capable of operating the turbine 
gates through a complete closing or opening stroke 
in four seconds with an oil pressure not exceeding 
150 Ib. per square inch and with an effective head 
of 475 ft. at the turbines. As in the case of the main 
turbines, provision is made for retarding the rate of 
gate closing in order to limit the pressure rise in the 
penstocks. Each governor is provided with a motor- 
driven oil pump. 

Both the turbines and generators of the house 
sets are generally similar to those of the main 
machines. The generators have directly-connected 
main and pilot-exciters. They are each rated at 
2,500 kVA at 0-8 power factor and generate 60- 
eycle three-phase current at 2,400 volts when run- 
ning at 600 r.p.m. They are designed so that when 
delivering their rated output continuously the 
maximum temperature of the rotor and field wind- 
ings will not exceed 100 deg. C., with cooling air 
at 40 deg. C. The stator winding is star connected 
and is suitable for either earthed or insulated 
neutral operation. Differential protection for the 
stator windings against earths or short-circuits 
between phases is provided. Twelve 10-ohm resist- 
ance temperature detector coils are embedded in 
the stator winding to indicate the highest operat- 
ing temperature. As with the main sets, there 
is a totally-enclosed cooling system with carbon- 
dioxide fire-extinguishing equipment and a system 
of thermostatic relays. The rotating parts of the 
generator have a calculated flywheel effect equiva- 
lent to 63,000 Ib. at a radius of one foot. 

Each generator has a spring-type thrust bearing 
located above the rotor and two guide bearings, 
and is equipped with a brake ring with a renewable 
wearing surface. The air-operated brakes can 
bring the rotating parts of the generator and turbine 








to rest from half the rated speed within five minutes. 
The brakes may also be used to serve as hydraulic 
jacks to lift the rotor from the thrust bearing. The 
nominal excitation voltage is 125. Voltage regula- 
tors are provided which are sensitive to changes of 
0:5 per cent. in the generator voltage and will 
respond in 0-05 second after a voltage change of 
1-5 per cent. 


(To be continued.) 





LITERATURE. 


A Complete Course in Elementary Aerodynamics. By 
Dr. N. A. V. Prercy. The English Universities Press 
Limited, St. Hugh’s School, Bickley, Kent. [Price 
21s. net.) 

Ir is doubtful whether any branch of engineering 

has developed to such a scientific exactitude as 

aerodynamics has done during the past ten years. 

In the early days of aviation, the speeds attained 

were so modest that any lack of accuracy in calcu- 

lating the trim of an aircraft or the balance of a con- 
trol surface only gave rise to forces which could easily 
be overcome by the strength of the pilot; to-day, 
at the highest air speeds, the same error in estima- 
tion can give rise to forces over 20 times as great, 
and, consequently, the margin of error allowable is 
very much smaller. It is not surprising, therefore, 
that aerodynamics to-day is closely allied to mathe- 
matics ; in fact, it is becoming more difficult than 
ever to express the basic principles of aerodynamical 
methods without continual reference to mathe- 

matical reasoning. . 

The task that Dr. Piercy has set himself in pre- 
senting the subject non-mathematically and, at the 
same time, leaving out none of the fundamental 
concepts of aerodynamics, is consequently difficult 
and he is to be congratulated on the result achieved. 
The greatest difficulty in this type of presentation 
is the danger of over-simplification, as a result 
of which the reader may later on find himself con- 
fused because of the omission from the explana- 
tion of certain qualifying conditions which are of 
great importance. Dr. Piercy’s presentation suffers 








lin this way in one or two cases, notably when he 
| introduces the reader to the subject of ‘‘ induced 
drag.” This induced drag is essentially the result 
| of three-dimensional flow over a wing of finite span, 
| and does not exist in the same sense on two-dimen- 
|sional wings. The explanation given, while being 
easy to grasp, does not differentiate between 
| two- and three-dimensional flow, and consequently 
|conveys a somewhat false impression of the 
‘nature of induced drag, which might well give 
|the reader difficulty at a later stage, in under- 
| standing the significance of the fundamental para- 
| meters, aspect ratio and wing shape. The added 
| complication of an early introduction of the con- 
|cept of wing-tip vortices might have justified itself 
|in making more easily understandable the subse- 
| quent development of, for example, wing loading 
and downwash over the tail. Wing-tip vortices, 
| which are considered fully in the last chapter of 
| the book, may be described as the basis upon which 
|all aeroplane theory rests. Isolated cases like the 
| above are few in this book, and are hard to avoid 
| in treating elementary aerodynamics without delv- 
| ing deeply into the theoretical implications involved. 
| The scope of the book is wide and covers practic- 
ally all the essentials of aerodynamics. The first 
few chapters are devoted to a brief description and 
history of lighter-than-air craft, together with some 
consideration of the laws of aerostatics. These lead 
to a fundamental, but highly condensed, chapter 
on the nature of fluid flow past bodies; in this 
are expounded streamlines, boundary layers, and 
skin friction. The reader may be advised to study 
well this chapter which, with the last chapter of 
the book (on the famous Lanchester-Prandtl theory 
of wings), summarises the essentials of fluid flow. 
The technique of model experiments in wind tunnels, 
and the methods of interpreting the results in flight, 
are covered in the chapters following. This part 
of the book is of considerable interest and importance 
and should be studied carefully by all elementary 
students of aerodynamics. The rest of the book is 
devoted to a description of the principles underlying 
the estimation of airscrew and aircraft performance, 
and the prediction of the stability of the aircraft 
under the more important flying conditions. 

A useful feature is the numerous examples illus- 
trating the various principles involved; while a 
point to remember is that, if a more detailed study 
is contemplated at a later date, a more advanced 
| book, by the same author, is already available thus 
| affording the advantages of continuity of thought 
and familiarity with the method of presentation 
in pursuing the subject. Dr. Piercy considers, 
probably rightly, that the study of compressi- 
bility and the formation of shock waves are beyond 
the scope of an elementary course, owing to the 
impossibility of doing justice to the subject without 
mathematical arguments ; yet this is a matter which 
causes much difficulty to the student and also to the 
practical engineer, who, until recently, has had 
little occasion to consider it. Later, perhaps, Dr. 
Piercy may be persuaded to add a chapter which will 
present this complex subject from an elementary 
and physical point of view. 





INSTITUTION OF MINING AND METALLURGY.—The 
annual general meeting of the Institution of Mining and 
Metallurgy, which will be held at Burlington House, 
Piccadilly, London, W.1, has been fixed for Thursday, 
May 17. 


GUIDANCE FOR EXPORTERS.—Copies of booklets con- 
taining “‘ Hints to Business Men,” prepared by the 
Department of Overseas Trade for the guidance of 
merchants, manufacturers and exporters, are now avail- 
able. The booklets published so far cover the United 
States, New Zealand and British East Africa. They 
contain basic information concerning markets, including 
notes on population, currency, usual methods of pay- 
ment, sales organisations, customs regulations, and hints 
regarding travel and accommodation. The series will 
ultimately cover all overseas markets. In some cases 


similar booklets were issued by the Department of 
Overseas Trade before the war, but the new series will 
include a number of markets not previously covered. 
Copies of the published booklets may be obtained gratis 
on application to the Department; Hawkins House, 
Dolphin-square, London, S.W.1. 
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THE EARLEY POWER STATION OF 
THE CENTRAL ELECTRICITY BOARD. 


(Concluded from page 187.) 


Tue condenser is another part which required some 
alteration to adapt it to conditions at Earley. As 
designed for South Africa the machine was intended 
to operate with a circulating water inlet temperature of 
72 deg. F., and was proportioned for a vacuum of 
28-5 in. of mercury at the economicalload. The normal 
circulating water temperature at Earley is 55 deg. F., 
but the turbine could not, without extensive alteration, 
take advantage of this lower temperature. On the 
other hand, if the condenser cooling surface were 
reduced and smaller circulating pumps used, the 
machine could be run with a 28-7 in. vacuum at this 
load. The condenser is otherwise of the manufacturer's 
normal design. It is of the two-pass type with tubes of 
Admiralty-type metal and ferrules at each end. The 
condenser has a cooling surface of 30,000 sq. ft. and is 
designed to maintain a vacuum of 28-28 in., with 
the barometer standing at 30 in., when supplied with 
20,000 gallons of cooling water per minute at a tem- 
perature of 55 deg. F. This vacuum refers to the 
maximum continuous rating of the machine. It will 
be appreciated that the whole of the steam supplied at 
the stop valve does not pass through the turbine, since 
some is extracted from the cylinders at four points for 
the pre-heating of the feed water. By this means a 
final temperature of 340 deg. F. is obtained at the 
economical load of 32,000 kW. The absolute pressures 
at the extraction points under these conditions are 
10-5 Ib., 31-9 lb., 66-4 lb. and 139-5 lb. per square inch, 
the quantities of steam extracted at these pressures 
being about 20,000 Ib., 16,500 lb., 13,300 Ib. and 
15,500 Ib. per hour, respectively. The remainder of 
the steam is exhausted into the condenser, which is 
able to deal with 283,450 Ib. of steam per hour. 

The condenser has a quick-starting air ejector and a 
two-stage running ejector. The condensate is recovered 
by two motor-driven vertical-spindle extraction pumps 
and delivered to the boiler feed pump suction main, 
passing through the ejector coolers, drain cooler and a 
low-pressure feed heater on its way. The low-pressure 
heater is situated in the basement, and, at the maximum 
continuous output of the turbine, delivers water at 
194 deg. F. This water is handled by two motor- 
driven Weir feed pumps and one steam-driven standby 

p for the first set, these pumps being visible to the 
left of Fig. 10, on page 190, ante. They deliver to the 
three high- heaters seen at the right of this 
figure, in which heaters the temperature is raised to 
356 deg. F. at maximum continuous rating. The 
heater drains are cascaded to the condenser. Should 
there be any abnormal rise in the water level of the 
three high-pressure heaters an automatic by-pass valve 
diverts the feed water directly to the economiser. 
There are two bled-steam evaporators in the basement 
which, together, are capable of evaporating 4 per cent. 
of make-up feed water and are designed to operate on 
the pressure and temperature difference across the two 
highest bled-steam tappings, the second high-pressure 
heater acting as vapour condenser. The controls for 
the feed-heating system are grouped in valve desks 
adjacent to the turbine gauge panel for ease of opera- 
tion. 

The surge tanks, which are normally inserted in the 
feed system between the drain cooler and the low- 
pressure heater, are of 9,000 gallons capacity for each 
set and are housed under cover on the turbine house 
roof. Any excess of evaporated make-up feed over 
the surge tank capacity spills into a reserve feed tank, 
capacity 27,500 gallons, at a lower level outside the 
power house, and can re-enter the system either through 
the condenser for de-aeration, or be pumped directly 
to the surge tank in emergency. Prior to evaporation, 
the river water used for make-up feed is softened to 
about 3 deg. of hardness in a Kennicott lime and soda 
plant. For each set there are two river water and two 
softened water storage tanks on the boiler hourse roof, 
with level indicators grouped at the turbine floor level. 
Indicators for the surge and reserve tanks are on the 
same panel. Each tank has a capacity of 9,000 gallons. 
The feed water is carefully tested in the station labora- 
tory, as is also the concentration of the water in the 
boilers, which water has its own chemical injecting 
plant. The circulating water pumps are situated in a 
small house at the head of the open canal leading 
from the river. Adequate protection is given against 
floating debris by a boom and self-cleaning rotating- 
band screens. Each condenser has its own pump 
which is of the vertical spindle axial flow type made 
by Messrs. Drysdale and Company, Limited, Glas- 
gow, and is directly driven by a motor developing 
235 brake horse-power at 730 r.p.m. The delivery 
capacity is 22,000 gallons per minute. The flow 
from the condenser is led to a seal pit adjoining the 
pump house, this arrangement providing syphonic 
recovery of head under all conditions. The water from 


the seal pit flows by gravity to the river in concrete 





culverts. The pump house also contains a petrol-driven 
fire pump drawing water from the open channel and 
feeding a comprehensive hydrant system. The trans- 
formers are protected by a high pressure water spray 
system fed from a receiver half full of compressed air. 
A fall of air pressure due to fire service automatically 
starts up the fire pump which makes up for the water 
used, y ys 4-in. town water connection can 
also feed into the hydrant system. 

A brief description may now be given of the electrical 
equipment of the station. The alternator of each set 
generates directly at the switching voltage of 33 kV 
and is capable of running continuously at any load up 
to 40,000 kW with any wattless output between 
24,790 reactive kVA lagging and 14,100 reactive kVA 
leading, the inlet temperature of the cooling air being 
40 deg. C. The rotor current at maximum load and 0-85 
lagging power factor is 300 amperes, the the main exciter 
is rated for 450 amperes at a maximum of 500 volts. A 
pilot exciter is fitted to give stable excitation over the 
whole range. The stator winding is of the concentric 
conductor type, in which the outer conductors form 
the first one third of each phase commencing at the 
neutral point, the inner conductors the mi third, 
and the bull conductors the last third of the winding 
ending at the line terminals. The rotor is a single 
forging and the stator which, without end shields, 
weighs 97 tons, is the heaviest single piece in the 
station. The turbine house, incidentally, is spanned 
by a 100-ton electric travelling crane made by Messrs. 
Babeock and Wilcox, Limited. The alternator air- 
cooling system is a closed circuit with circulating water 
cooler and two separate motor-driven fans each capable 
of supplying sufficient air for operation at the economic 
load. The cooling water is maintained at a pressure 
below that of the atmosphere so that any leakage will 
be of air outwards and not water inwards. 

Since the sets are switched at the Grid substation on 
the opposite side of the railway there is no main switch- 
gear in the station. The generators are normally 
controlled the operating room at the substation, 
which room contains the gee =. instruments, 
relays, metering i t tor. 
There is, however, an emergency sapel ae tales 
turbine house. On the other hand, the switchgear for 
the station auxiliaries is housed in the station, mainly 
in an annexe at the turbine floor level, the appropriate 
transformers being situated in open-fronted bx at the 
basement level. The major turbine auxiliaries are 
supplied at 3-3 kV and the smaller motors and boiler 
auxiliaries at 400 volts. The 3-3-kV switchgear is of 
the air-break draw-out type, electrically operated and 
of 75 MVA rupturing capacity. The 400-volt gear is 
generally similar but is of 25 MVA or 15 MVA rupturing 
capacity, and either electrically operated or hand 
operated according to the duty. The boiler switch- 
boards are housed in separate chambers between the 
boiler house and the precipitators. Control panels 
for the 3-3-kV switchboards are mounted in the turbine 
house. Auxiliary switchgear operation is by a 110-volt 
400 ampere-hour battery. The rectifiers for the high- 
tension current for the precipitators are of the rotary 
type and are housed below the precipitators. Wherever 
possible the auxiliary motors are of the squirrel cage 
type and, with minor exceptions, protection is limited 
to indication of an earth fault. Each boiler is treated 
as a unit and a fault on any of its auxiliaries trips out 
the 3-3-kV supply to the associated boiler transformer. 

In order to conform with A.R.P. requirements, 
windows are omitted below the top of the plant inside 
the station, while there is no horizontal roof lighting. 
This has made the interior rather dark, but a facing of 
light-coloured brick has been used on the walls inter- 
nally and, in the turbine house and some other parts, 
very effective lighting has been secured by gas-discharge 
fluorescent tubes. Pyrotenax cables are used exten- 
sively for lighting and other connections. Of necessity 
no decoration or finish has been employed, so that the 
station at present does not show to advan in this 
respect. On the return to peace-time conditions some 
windows will be provided and some glazing inserted in 
the boiler-house roof, and an opportunity will present 
itself for giving improved finish generally. In spite of 
this partial incompleteness, however, the station is an 
excellent example of planning and equipment. The 
consulting engineers responsible for the design and 
construction of the station are Messrs. Merz and 
McLellan, for whom Messrs. Sir Alexander Gibb and 
Partners acted in connection with the civil engineeri 
work. The contractors for this part of the work are 
Messrs. Sir Robert McAlpine and Sons, Limited. 





THE ARDENTE “ LouD HalILER.”’—A booklet describing 
their long-range powerful loudspeaking set has been sent 
to us by Ardente Acoustic Laboratories, Limited, Guild- 
ford, Surrey. The many and varied applications of the 
“Loud Hailer,” as it is called, are illustrated by repro- 
ductions of photographs. We understand that nearly 
20,000 of these loudspeakers have been supplied for 
service at sea and on shore. 





THE FUTURE ‘OF THE BRITISH 


STEEL INDUSTRY.* 
By Str Atexanper Dunsar. 
(Concluded from page 146.) 

I wanT now to revert to the question of price. When 
we speak of price, it must be remembered that oy, 
costs are, to a considerable extent, dependent on the 
price we have to pay for our raw materials and for 
transport and other matters which are quite outside 
our own control. The most im t factor of all 
is the price of coal and it is high time that the Govern. 
ment and the public understood that the foundation 
of industrial prosperity is not cheap steel, but cheap 
coal. Whereas steel prices have increased by about 
50 per cent. since the beginning of the war, coal has 
gone up 100 per cent. and coke has increased by 
about 130 per cent. I am not going to attempt to 
allocate the blame for this state of affairs, but it is 
useless to press us to sell our steel at the same price 
as other countries if we start off with such a handicap. 
I can illustrate this question quite simply by pointing 
out that, in America, a ton of finished steel costs 2/. 
for the coal consumed in its manufacture, while in 
this country it costs us 41. What we can do and what 
we must do, is to continue our research into fuel 
economy, and, in this respect, I think there are prob. 
ably much greater opportunities for reducing coal 
consumption in the production of pig iron than in 
steel melting and treatment. Another important factor 
is iron ore. Much as I like the policy of using our own 
home-produced materials, nevertheless, I am con. 
vinced that, after the war, we must revert very largely 
to the use of imported ores of high-iron content, and 
in this connection I would point out that ocean freight 
rates are going to be very much higher, particularly 
in the first — or two, than they were prior to the war. 

Even be’ the war, and again recently, the steel 
industry has been subjected to great criticism on this 
matter of price, though much of the criticism has been 
singularly ill informed. Nevertheless, up till a few 
months ago, it was true to say that a large proportion 
of the general public were under the impression that 
we were inefficient and that, by our system of price 
control, we made an unjustified profit at the expense 
of the consumer. Thanks to the vigorous steps taken 
by the Federation, I think that erroneous impression 
has been largely removed and that both in Govern- 
ment circles and in the Press, there is now a greater 
understanding of our position, and in many quarters 
we have received at least some of the praise to which 
our achievements, both before and during the war, 
fully entitle us; but though we have nothing to be 
ashamed of in our past record, we cannot afford to sit 
down in complacency. There is still a great deal 
to be done in continuation of the policy of modern- 
isation which was started ten years ago, and, par- 
ticularly, we have to remember that, owing to the 
war having prevented us from doing anything in the 
way of extensions or modernisation, we have five and 
a half years’ leeway to make up. 

Still, the steel industry is fully alive to the question 
and not only have they already formulated their plans, 
but these plans have been studied from the point of 
view of fitting into a broad national picture. Duplica- 
tion, or possible duplications, have been, and are being, 
weeded out ; the inevitable conflict of interests between 
different firms in the same section of the industry are 
being smoothed out; the extent to which we shall 
draw on the resources of the building trade and the 
electrical and other industries has been worked out ; 
the steelworks-plant industry has been kept closely in 
touch with what it will have to provide, and the 
Government have been fully informed. To do all 
this while still — the whole of the steel required 
for the war effort is, in itself, a magnificent achieve- 
ment and [ venture to say that no other industry in 
the country is farther advanced with its post-war 
plans than is the steel industry; and if I add that 
these plans involve the expenditure of well over a 
hundred million pounds, it will give you some idea of 
the magnitude of the problem. 

There is one other national obligation that I have 
not yet mentioned, though it is one of the most im- 
portant. It is our duty to assist British engineers to 
maintain their technical supremacy in the competitive 
markets of the world. British me ony ring products 
are renowned the world over for their excellence in 
design and quality—a most vital factor in obtaining 
orders for export trade. This is a question which is 
of particular importance in the realm of alloy steels, 
and for the assistance that has been given in the past 
to British engineering, Sheffield and Sheffield metal- 
lurgists have a reputation of which they may be justly 
proud. I have implicit confidence in their ability to 
maintain and enhance that reputation in the future. 
I remember, when in South America some years ago, 
I was surprised at the tremendous importance and 





* Lecture delivered before the Sheffield Metallurgical 
Association on Tuesday, January 30, 1945. Abridged. 
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value of the words “ Sheffield steel.” They were 
accepted by the local population as being synonymous 
with first-rate quality and those words alone influenced 
sales to a very considerable extent. 

There are two other matters of such vital importance 
in any consideration of the future that I feel I must 
mention them. The first is the question of research, 
and on that point, as you know, a new and strengthened 
Research Association has been formed by the British 
Iron and: Steel Federation and the Iron and Steel 
Institute. Research in the steel industry is carried on 
to such a large extent within the varied works that it 
js difficult to say just how much is spent year 
on this vital matter, but whatever it amounts to, it is 
certain that the expenditure in post-war years will be 
considerably increased and to no section of the industry 
is this more important than to Sheffield. Most of you 
know, perhaps better than I do, just what is being 
done, but suffice it to say that I have no fears in the 
matter of research work ; I am confident that we shall 
remain technically in the forefront of world progress. 

The other matter is the vexed question of cartels. 
One of the principal troubles about international 
cartels is that the people who speak and write about 
them are lamentably ignorant of their subject, and the 
people who know from practical experience all about 
eartels are lamentably silent. The word “ cartel” 
has been so abused that it must be replaced by some- 
thing else, but whether we call it international planning 
or anything else, and whether the arrangements are 
made by Governments or by industry or by a com- 
bination of both, I have no doubt that international 
arrangements of some kind are essential to the future 
of world trade. I will add this, that the trade agree- 
ments arranged between Governments in pre-war da 
were not nearly so beneficial to this country as the 
international cartels, such as the steel cartel, which 
were arranged between industrialists. It is true that 
in some cases, the arrangements had, or might have 
had, undesirable restrictive consequences and I 
that future arrangements must be free from this ; but, 
I repeat, that international planning arrangements are 
essential and I hope that no Government will attempt 
to make such arrangements without full co-operation 
with the industry concerned. 





REDUCTION GEARS FOR MARINE 
TURBINES. 
In prefacing a paper entitled “ Current Practice in 


Marine Gearcutting,’’ which he read before a meeting 
of the Institution of Engineers and Shipbuilders in 


Scotland, at Glasgow, on February 27, 1945, the author, me 


Mr. A. W. Davis, B.Sc., said that the marine gear had 
shown no very conspicuous advance in design during 
the last 20 years, and that methods of cutting had 
scarcely changed. The use of higher steam pressures 
had, however, necessitated the use of higher turbine 
speeds, so that the double-reduction type of gear had 
come into favour again, notwithstanding that diffi- 
culties of manufacture had militated against its success 
in the past. Greater precision in gear-cutting was 
necessary with the double-reduction arrangement than 
with single-reduction gearing, and the load-carrying 
capacity of a reduction unit was greatly increased by 
a high degree of accuracy and surface finish. The 
Admiralty had called for gears of a high-quality finish 
to enable compact gear-reduction units to be built for 
warships, and it was now possible to comply with these 
requirements, but only at considerable extra cost. 
Standards with which to compare finished gears and 
classify them in accordance with their load-carrying 
capacity were lacking, but at the request of the 
Admiralty, the matter had now been taken up by 
the British Standards Institution, and it was hoped 
that a specification would soon be issued. It seemed 
likely that, in future, marine engineers would be 
faced with two standards in machine-cut gears, namely, 
the highly accurate gear that would permit compact 
but costly reduction units to be built, and the_less 
accurate gear that would cost less but would give 
reasonably good results if made to more generous 
proportions. It was still an open question whether 
the industry should accept this double standard, or 
whether, in the long run, the best would prove cheapest 
and therefore be the most desirable in every case. 

There was still a lack of unanimity as to the most 
suitable helical angle for gears, and as to the best 
proportions for teeth, with the result that a great 
variety of gears existed, calling for a correspondingly 
large number of hobs to cut them. The author urged 
greater uniformity in design practice to avoid a chaotic 
growth of unrelated profiles. He put forward in tabular 
form @ suggested range of standards. The paper de- 
scribed the faults observable in gears and indicated how 
they could be traced to such imperfections in the 
hobbing machine as a pitch error in the lead screw, 
errors in the thread of the main driving worm, or in 
the profiles of the worm-wheel teeth, and so on. 





LABOUR NOTES. 


Last week’s unofficial strikes of dockers and mine 
workers need not have taken place, as adequate nego- 
tiating machinery exists for the adjustment of differ- 
ences without stoppage of work. Alluding to the 
London trouble in the course of a statement in the 
House of Commons, Mr. Bevin, Minister of Labour and 
National Service, said that the stoppages were com- 
pletely unjustifiable. The machinery of the National 
Joint Council for the Dock Industry, which was estab- 
lished following the Shaw inquiry 20 years ago, was 
capable of dealing with any legitimate grievances in a 
constitutional way, and it should have been used and 
the war effort not impeded by “ this reckless act.” 





The number of disputes involving eet work, 
reported to the Ministry of Labour and National Service 


as beginning in January, was 120. In addition, three 
stoppages, which before January, were still in 
progress at the beginning of that month. The approxi- 
mate number of workpeople involved in these 123 
stoppages, including workpeople thrown out of work 
at the establishments where the disputes occurred, is 
estimated at nearly 32,000 and the number of 
working days lost at these establishments, during 
January, at 104,000. 


In the 120 disputes which began in January about 
29,000 workpeople were directly involved, and about 
2,000 indirectly involved—were thrown out of work, 
that is, at the establishments where the stoppages 
occurred, though not themselves parties to the disputes. 
In the three stoppage which began before January, an: 
were still in progress at the beginning of that month, 
the total number of workpeople involved during Janu- 
ary, either directly or indirectly, was nearly 1,000. Of 
all the stop of work through industrial disputes 
known to eon beds in progress at some time in January, 
coal mining accoun for 89, involving about 15,000 
workpeople and resulting in an aggregate loss of over 
35,000 working days. ® 





Of 159 stoppages of work, owing to disputes, which 
came to an end during January, 91, directly involving 
11,300 workpeople, lasted no longer than a single day. 
Thirty-two, directly involving 6,000 workpeople, lasted 
two days, 15, directly involving 1,700 workpeople, 
three days; 13, directly involving 2,800 workpeople, 
four to six days; and eight, directly involving 11,100 
workpeople, over six days. 





One hundred and seventy disputes leading to stop- 
ges of work began in January. Of them, 18, directly 
involving 1,700 workpeople, arose out of demands for 
advances in wages; 11, directly involving 2,300 work- 
people, out of proposed reductions in wages; 33, 
directly involving 2,800 workpeople, out of other wage 
questions ; six, directly involving 800 workpeople, out 
of questions relating to working hours; 20, directly 
involving 2,500 workpeople, out of questions respecting 
the employment of particular classes or persons; 71, 
directly involving 15,100 workpeople, out of other 
questions relating to working arrangements ; and five, 
directly involving 1,700 workpeople, out of questions 
of trade union principle. Six stoppages, directly 
involving 2,300 workpeople, were in support of workers 
involved in other disputes. 





In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National Ser- 
vice, the changes in rates of wages reported to have 
come into operation in January resulted in an aggregate 
increase estimated at approximately 17,0001. in the 
weekly full-time wages of nearly 85,000 workpeople, 
and in a slight decrease in those of about 4,000 work- 
people. The principal industries and services in which 
increases were reported included pottery manufacture, 
slate quarrying in North Wales, the cast stone and cast 
concrete products industry in England and Wales, 
heating, ventilating and domestic engineering, corset 
manufacture, electrical contracting in Scotland, and 
land drainage in England and Wales. The reductions 
were in the cost-of-living bonus of workpeople employed 
in textile making up and packing, in Manchester, and in 
shuttle-making in Lancashire and Yorkshire. 





Of the total increase of 17,0001. about 7,0001. was 
the result of arrangements made by joint stauding 
bodies of employers and workpeople; 3,0001. took 
effect under arbitrated awards, and most of the re- 
mainder was the result of direct negotiations between 
employer and workpeople, or their representatives. 
The whole of the remainder was due to the operation of 
sliding scales based on the official cost-of-living index 
figures. 





It is stated in the Engineering and Metal section of 
the Transport and General Workers’ Record that certain 





modifications have been made in the agreement of 
March, 1941, on the subject of Joint Production Com- 
mittees. These amend the clauses regulating the 
periods of office, retirements, and the filling of vacancies 
on the committees, and there is an additional paragraph 
in the section relating to eligibility. This paragraph 
reads as follows :—“ Provided that these adult organ- 
ised workers with not less than five years’ continuous 
service in the industry shall be eligible for election after 
not less than one year’s continuous service at the 
factory concerned.” 





The Chemical Section reports, in the same issue of the 
Record, that the clause in its agreement relating to 
temporary transfers to other jobs has been amended 
to provide that, where a day worker is asked by the 
management to take on the job of a shiftworker, either 
at the conclusion of his normal work for the day, or 
after being sent home, he shall, on resumption of work 
as a shift man doing ordinary shift hours, be paid on 
the basis of the prevailing shift rate for the particular 
job and all hours in excess of his normal day’s work 
shall range for overtime payment. 





Mr. Will Lawther, who was honorary President of 
the Mineworkers’ Federation of Great Britain, has 
been elected President of the new National Union of 
Mineworkers. There were originally four candidates, 
and the final figures in the ballot—which was carried 
out by the Proportional Representation Society— 
were: Mr. W. Lawther, 251,950; Mr. J. R. A. Machen, 
129,611. Mr. Lawther is to take up his new duties 
next month. 





A novel feature of a Decree, issued by the Colombia 
Government in September last, is that trade unions 
may enter into legal, binding contracts of employment 
with one or more employers or employers’ organisations 
for the performance of services or the execution of 
work by union members. Such contracts will be 
governed by the provisions which apply to individual 
contracts of employment as regards duration, revision, 
and termination. The contracting union is responsible 
for compliance with the direct obligations arising out 
of the contract, and will be recognised as having legal 
personality to exercise its own rights and those of its 
members under the contract. If no other arrangment 
is made by the parties, it is understood that the entire 
resources of each serve as guarantee for the fulfilment 
of their respective obligations. If a contracting trade 
union is dissolved, its members will be individually 
responsible for continuation of the services involved 
for the duration of the contract under the conditions 
established. 





The conditions established in individual and trade 
union contracts of employment may, under the Decree, 
be superseded by the provision of collective labour 
agreements. A collective agreement is defined as one 
entered into voluntarily by one or more employers or 
employers’ organisations and one or more trade union 
or federation for the purpose of establishing general 
conditions of work. In addition to provisions regulat- 
ing general conditions, a collective agreement must 
include clauses defining the trades or industries covered, 
the place or places in which it will be in force, the time 
of its coming into force and its duration, the manner 
in which it may be extended or terminated, and the 
obligations resulting from non-compliance. Pending 
the conclusion of collective labour agreements the 
conditions established through conciliation and arbitra- 
tion and in works regulations, as duly approved by the 
authorities, are to have the superior status accorded to 
collective agreement provisions. 





In consultation with joint committees of employers 
and employees, the Government may, under the Decree, 
fix minimum wage rates for any economic region and 
for any type of undertaking, including industrial, com- 
mercial, professional, stock-raising and agricultural 
concerns. All relevant economic factors, it is stated, 
will be taken into account in fixing minimum w 
rates, and, in no case, will a wage rate be payable which 
falls below the minimum rate fixed by the Government. 
Overtime must be paid for at not less than time-and-a- 
quarter, and night work at time-and-a-half. Equal 
wages are to be paid for equal work. 





The normal maximum hours of work are fixed as 
follow :—In general employment, 8 in the day and 
48 in the week; in dangerous or unhealthy occupations 
and in night work, 6 in the day; in agriculture, 9 in 
the day and 54 in the week. A worker may not be 
required to work more than 4 hours of overtime in one 
day or more than 12 hours, in any week, inemployment 
in which overtime is permitted. A worker required 
to take duty on a legal holiday is to be paid double 
time or given compensatory time off. 


~ 
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STEEL FOUNDRY PRACTICE. 


Tue Foundry-Practice Sub-Committee was formed 
in 1938, by the Steel Castings Joint Research Com- 
mittee of the Iron and Steel Institute and the British 
Iron and Steel Federation. The personnel of the 
Sub-Committee has changed from time to time, and 
the attendance of the members has been sometimes 
curtailed by pressure of other work. The first report of 
the Sub-Committee, the chairman of which is Mr. F. 
Cousans, of Messrs. Thos. Firth and John Brown, 
Limited, however, has now been published and will be 
presented at the forthcoming annual general meeting of 
the Iron and Steel Institute. The report occupies 
53 pages, and is divided into several sections, the first 
of which deals with the feeding of steel castings of 
simple shapes. The Sub-Committee decided, in the 
first stage of the investigation, to study the feeding 
characteristics of steel in dry-sand moulds, in order to 
determine the most economical method of feeding a 
casting such as a ring of which the section was 6 in. 
square. The problem was attacked in steps, beginning 
with the effect of different common shapes of heads on 
6-in. cube castings, using a 0-20 per cent. plain-carbon 
steel made in a basic electric-arc furnace, with a 
standard ladle addition of 8 oz. of aluminium per ton 
of liquid steel. The castings made were divided into 
seven groups, namely, 6-in. cubes with six different 
types of head ; 6-in. cubes with wider heads of different 
shapes ; 6-in. cubes with ingot-type heads ; 6-in. cubes 
with external chills ; 6-in. cubes, the heads being lined 
with insulating mixtures; 6-in. cubes run and gated 
in different ways; and 4-in. and 9-in. cubes cast by 
methods similar to those used for the 6-in. cubes. 

In making the latter, the Sub-Committee found 
that, to obtain the most economical use of the steel, 
the area of the bottom of the feeder head should be as 
large as the area of the upper surface of the casting. 
They realise, however, that this is seldom possible or 
practicable in a commercial foundry, so that horizontal 
feeding becomes ni Enlarging the bottom of 
the head, where it joins the casting, gives better results 
with a casting such as a cube than constricting the 
head at its junction with the casting. The shape of 
head normally used to feed steel castings appears to be 
very effective. It is advantageous to secure a differ- 
ential rate of cooling in the casting and in the head. 
This has been obtained by lining the head with a layer, 
1} in. thick, of material having a low thermal con- 
ductivity, thus reducing the rate of cooling in the 
head, and by the use of external chills to increase the 
rate of cooling in the body of the casting. There is 
a suggestion from the results obtained that hot steel 
poured slowly gives less piping than cold steel poured 
quickly. The Sub-Committee set out to find how far 
the head which would feed a 6-in. cube casting would 
feed, in a horizontal direction, longer castings of similar 
cross-section, and it was ascertained that satisfactory 
horizontal feeding did take place with the same type 
of head up to a length of 18 in.; when the length of 
the casting was increased to 24 in., it was necessary 
to use a larger head. 

The Sub-Committee consider that the steel-foundry 
industry is greatly indebted to Mr. Basil Gray, of the 
English Steel Corporation, Limited, for the pioneer 
work he has carried out in developing the so-called 
“ whirl-gate ” head method of feeding castings. This 
head, as now understood, is something more than a 
spinning ingate. It should consist of a head, so placed 
and with such a short connection to the casting, that 
the relative feed through the neck is increased by the 
heating effect on the sand caused by the proximity of 
the head to the casting. To this effect is added that 
of spinning the steel at the bottom of the head by a 
whirling or tangential ingate. As much of the value of 
this form of results comes from its careful placing as 
from the spinning ingate. Tests have shown that the 
best type of feeding compound for use on the fluid 
steel, as it rises into the heads of the mould, is an impure 
blacklead containing from 40 per cent. to 50 per cent. 
of ash. The reason for its success is that as the carbon 
burns away slowly it leaves, on the surface of the 
fluid steel, a light flocculent type of ash which forms 
an ideal insulation of the surface of the steel in the 
head. Chopped straw is used on large heads and de- 
pends for its efficiency on the same effect ; it chars and 
leaves a light insulating layer on the steel. 

The general view of the Sub-Committee is that, after 
all the skill of the foundryman has been exercised, the 
degree of hot tearing on a particular design can be mini- 
mised, or often eliminated, by using steel with a lower 
sulphur content. With norma! designs, there should be 
little trouble if the sulphur content is below 0-035 per 
cent., but for more intricate designs it may be necessary 
to go to still lower limits. Investigations dealing with 
the effect of variation in the rates of pouring casti 
in different foundries, and with methods of feeding 
100-mm. thick plates, are already in hand. In addition, 
the Sub-Committee are preparing a pamphlet on the 
“ Design of Steel Castings.” 
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INDUSTRIAL ELECTRIC LOCOMOTIVE. 


THE ENGLISH ELECTRIC COMPANY LIMITED, STAFFORD. 








ELECTRIC LOCOMOTIVES FOR | 
INDUSTRIAL USE. 
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In a large industrial plant, where most of the equip- 
ment is electrically driven, the operation and main- 
tenance of a locomotive of the steam or internal- 
combustion engine t may present difficulties. One 
of the advantages of an electric locomotive in such cir- 
cumstances is that many persons will be competent to 
take charge of it, since it operates on principles with 
which they are familiar. Over a period of years, 
Messrs. The English Electric Company Limited, 
Stafford, have supplied many electric locomotives to 
industrial concerns, and we have received particulars 
of two units that have been delivered recently, one to 
the Sunderland Corporation power station, for coal 
haulage and pebbicean yore ®, on a standard-gauge 
track, and the other to Messrs. Imperial Chemical 
Industries, Limited, for underground operation on a 
2-ft. 6-in. gauge track in a mine. The first of these 
units is of the conventional centre-cab type, with a 
spring-operated bow collector on the roof of the cab. 
Two nose-suspended axle-hung traction motors are 
connected permanently in series for operation at 550 
volts. Each of the two axles is power driven, so that 
the whole weight of the locomotive, namely, 13} tons, 
is available for adhesion. The maximum tractive 
effort, of 6,000 Ib., is developed at a speed of 4} m.p.h. 
The corresponding horse-power at the drawbar is 68. 
A screw-t; hand brake is provided, and the con- 
troller is arranged to give rheostatic braking. 

The mining locomotive is shown in the accompany- 
ing illustration, from which it can be seen that the 
general layout is different from that of the unit already 
referred to. The total weight, in this case 6 tons, how- 
ever, is taken on two power-driven axles, as in the 
previous example. The two nose-suspended axle-hung 
traction motors are arranged for series-parallel control, 
current being supplied from twin overhead contact 
wires, the positive supply and negative return both being 
insulated. The supply pressure is 250 volts. The 
maximum tractive effort, of 2,700 lb., is developed at 
84 m.p.h., and the corresponding drawbar horse-power 
is 62. The screw-down hand brake can be operated 
in an emergency by a hand lever working on a ratchet 
and quandrant. This alternative method of applica- 
tion can be seen in the illustration. The controller is 
arranged to provide additional rheostatic braking, and 
it is fitted with a deadman’s handle which cuts off the 
power by opening the main circuit breaker when it is 
released. As there is no danger from the explosion of 
dust or gases in the mine, the electrical equipment is 
not of the flameproof type. To reduce the overall 
dimensions when the locomotive is being lowered 


removed, having been made readily detachable for this 
purpose. Where necessary, the electric wiring is pro- 
vided with connectors, to facilitate the removal and 








subsequent replacement of the fittings. 








THE *“* BLACK WIDOW ”’ P-61 NIGHT 
FIGHTER AEROPLANE. 


In 1940, the Royal Air Force completely defeated 
the Luftwaffe when the latter attempted to gain aerial 
supremacy by day over the British Isles. Before the 
end of that year, the enemy was reduced to making 
air attacks on this country by night, when the chances 
of interception by fighter aircraft were much less. 
These night attacks were less costly to the enemy than 
the previous attacks by day, and it was soon realised 
that the defences of London and other populous centres 
were unable to ward them off. In an endeavour to 
devise an effective defence, pursuit planes and light 
bombers were converted into night fighters, but since 
they had not been designed for this class of work their 
performance was not all that could be desired. When, 
therefore, in the autumn of 1940, a United States Army 
Mission returned from England with a secret list of 
arms requirements for both Britain and the United 
States, a night fighter was included in that list. This 
machine was required to have a high combat speed 
and a high degree of manceuvrability, but it needed 
also to have a low landing speed to minimise operational 
risks under conditions of total darkness and fog, and 
to enable the small airfields in or near built-up areas 
to be used. Its guns and protective armour had to be 
a match for the powerful weapons carried on a large 
bomber, to enable the latter to be destroyed or driven 
off. Most important of all, the night fighter had to be 
equipped with adequate detection apparatus and radio 
communication equipment. 

After making a survey of the available designs and 
design facilities, the United States Army authorities 
decided to entrust Northrop Aircraft Incorporated, 
Hawthorne, California, with the task of developing and 
producing a suitable machine. It was realised that the 
requirements called for a relatively large machine to 
carry a crew of three, namely, a pilot, a gunner, and 
a radio-operator, and for this reason the Northrop 
designers were asked to incorporate two engines of 
an existing design, each developing approximately 
2,000 h.p. They were given the choice between the 
then new Pratt and Whitney R-2800 engine and the 
Wright R-3350, both radial air-cooled engines having 
the output required. By November 5, 1940, a provi- 
sional design had been prepared. This underwent 
considerable modification as the result of conferences, 
and in the later stages of development, the design was 
scrutinised by a panel of 26 competent authorities from 
the United States Army and Navy and the Royal Air 
Force. When the basic layouts were completed and 
approved, the component parts were assigned to special- 
ist groups of designers within the Northrop organisa- 
tion for further investigation and tests. The new 
machine, which was of the ‘“‘ P” or pursuit class, was 
given the ultimate designation of P-61, but at this stage 
was known as the XP-61, the X signifying that it was 
still experimental. An official order for two XP-61 
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machines was received by Northrop Aircraft Incor- 
porated on January 30, 1941. The standard Govern- 
ment procedure was that this order should be followed 
by the ‘““Y” or service-test order for 14 machines, 
after flight tests carried out with the two “xX” 
machines had shown the design to be generally satis- 
factory. Such was the urgency in this instance, how- 
ever, that the ‘‘Y” order was placed on March 10, 
1941, only 38 days after the “‘ XX” order. Of the “ Y ” 
machines, 13 would normally have been allocated to 
the Air Force for testing under service conditions, and 
the remaining machine would have been subjected to 
static tests to ascertain its ultimate strength. Circum- 
stances dictated a speeding up of the normal procedure, 
and therefore the first production contract for many 
— of P-61 machines was signed on February 25, 

The first test flight was made on May 26, 1942, with 
a machine that had been given a shiny black finish, 
with red serial numbers and red inspection door mark- 
ings. The resemblance of this colouring to that of a 
well-known American spider caused the machine to be 
nicknamed the “ Black Widow” within a few hours 
of its first appearance. The name was accepted and 
given official status by the Army Air Forces. The P-61, 
Black Widow, is now the standard night fighter of the 
United States Army, and will replace all previous types. 
For security reasons, the Army Air Forces kept the 
existence of the Black Widow night-fighter secret until 
January 9, 1944, when one was flown over the Los 
Angeles Coliseum at the Army-Navy Show. Subse- 
quently, descriptive matter relating to the machine was 
released, and three photographs of it are reproduced 
in Figs. 1, 2 and 3, on this page. 

From these illustrations it will be seen that the 
Black Widow is a twin-engine mid-wing monoplane, 
with two tail booms and a fully retractable tricycle 

nding gear. The crew of three is accommodated in 




















a nacelle located between the two engine nacelles. 
Having a wing spread of 66 ft. and an overall length 
of 48 ft. 9 in., the machine is as large as a medium 
bomber. The armament includes 20 mm. cannon and 
0-50 in. calibre machine guns. The latter are mounted 
in a turret on top of the crew nacelle. The power 
plant consists of two Pratt and Whitney R-2800 engines 
with two-stage two-speed superchargers, each engine 
developing rather more than 2,000 h.p. when operating 
on 100-octane fuel; they drive Curtiss-Wright fully- 
feathering four-bladed propellers 12 ft. 2 in. in dia- 
meter, the propeller blade angle being controlled auto- 
matically or by manual selection. The main structure 
of the machine is of the all-metal monocoque type. 
The wing is a stressed-skin two-spar cantilever struc- 
ture composed of two inner panels, two outer panels 
and two tip panels, bolted together by internal fasten- 
ings, which are accessible through removable doors. 
The two spars, which are claimed to be among the 
largest extrusions so far produced, are continued 
through the crew nacelle. In this machine is incor- 
porated the first application of what is nearly a full-span 
landing flap, together with ailerons which retract into 
the upper aft surface of the wing. The advantages of 
this arrangement will be referred to later. The tail 
group, which is well shown in Fig. 3, consists of two 
fins and two rudders, connected by a stabiliser and an 
elevator. The entire tail group is supported by the two 
monocoque tail booms attached to the engine nacelles. 

The main landing gear consists of two Goodyear 
wheel-and-brake assemblies and two Bendix shock- 
strut assemblies, which retract rearwards and upwards 
into the engine nacelles. When the gear is in the re- 
tracted position, hydraulically-operated doors cover the 
wheel wells. The nose landing gear is of the single 
Bendix shock-strut half-fork type which folds up into 
the crew nacelle by hydraulic power. Mechanically- 
operated doors close the opening after retraction. Dual 
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hydraulic disc-type Goodyear brakes are fitted on each 
main landing wheel, and there is an emergency air 
brake system that can be operated from a storage 
bottle. The general arrangement of the landing gear 
can be seen in Fig. 1. Tanks and pipe-lines for petrol 
and lubricating oil are self-sealing, and the members of 
the crew are protected by armour-plate deflector shields 
and bullet-resistant glass. The weight of the machine 
is more than 25,000 lb., being about the same as that 
of a medium bomber. Identification is made easy by 
the crew nacelle, which is very narrow in profile and 
has a nose projecting several feet forward of the pro- 
peller hubs. This feature is seen clearly in Fig. 2. 
Particulars of the special equipment carried on the 
Black Widow are not available for publication, but 
some of the fittings may be referred to. Landing lights 
are mounted on the under surface of each outer wing 
panel, and are retractable, the mechanism being elec- 
trically operated. The instruments in the cockpit are 
illuminated by ultra-violet light, which causes the dials 
to glow by fluorescence. Oxygen-breathing apparatus 
is provided for every member of the crew, each of whom 
also has an individual heater. The automatic pilot is 
operated by pressure from the main hydraulic system. 
The performance of the Black Widow in flight, and 
also when taking-off or landing, is said to give the 
pilot full confidence even under conditions that are 
normally regarded as difficult and hazardous. The 
unusually large landing flaps leave no room for con- 
ventional ailerons of adequate size, so that very small 
ones are fitted, and these are supplemented by four 
retractable aileron panels in the aft upper surface of 
the wing. The panels are linked to the aileron control 
system, and the entire system is controlled by the wheel 
in the cockpit. The retractable ailerons have some- 
times been termed “‘ spoilers ” but it is pointed out by 
Mr. Moye Stephens, the builders’ chief production test 
pilot, that they are true ailerons, being wrongly located 














208 ENGINEERING. MARCH 16, 1945. 
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by destroying the lift of the wing over a certain SPECIFICATIONS. 


area, must be located near the leading edge, and not 
aft, as is the case with the retractable ailerons of 
the Black Widow. Owing to the fact that the retract- 
able ailerons tend to open themselves, they provide a 
force in opposition to that set up in the controls by 
the small oan of normal type and this renders the 
control very light. At slow s , with the flaps up, 
the effectiveness of the combined aileron system is 
equal to that of the usual system, but with the flaps 
down its effectiveness, as expressed in terms of rate of 
roll with full aileron deflection, is approximately 40 
per cent. greater than that of the conventional installa- 
tion. It is still effective at speeds down to and 
the stall. This may be demonstrated by stalling the 
machine and, as the nose is dropping, rotating the 
wheel from side to side, when rolling will be found to 
occur in quick response to the wheel. A straight course 
can be maintained during a stall with one engine cut 
out and the other developing full power. This is due 
mai to the effectiveness of the aileron system, 
though the relatively large amount of vertical surface 
is claimed to be an important contributory factor. If 
the machine is stalled in an inverted position, either 
intentionally, or as a result of attempting a loop or 
other manceuvre with insufficient initial speed, recovery 
may be accompli by rolling out with the ailerons. 
In inverted flight, the retractable ailerons act in much 
the same way as landing flaps and they are still fully 
effective in modifying the lift of the wing though, of 
course, their action is inverted. The feel of the controls 
remains normal, and the response is excellent. Unlike 
conventional ailerons, the combination in the Black 
Widow can safely be used to raise a wing during land- 
ing, when the machine is near the stalling speed. There 
is not the same risk of stalling the wing tip and causing 
it to be dragged on the ground. These remarks on 
the behaviour of the Black Widow in flight have been 
abstracted from a report by Mr. Moye Stephens. 
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Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 

Semi-Rotary Hand-Operated Pumps.—A new speci- 
fication, B.S. No, ae covers six sizes of semi- 
rotary hand-operated double-acting for water. 
While such pumps are menedeeeel oak inlets and 
outlets up to 3 in. in diameter, the present specifica- 
tion is limited to pumps having oval flanged inlet and 

branches ranging in diameter from 4 in. to 
1}in. It has not been found practicable to standardise 
the internal mechanism of such pumps on a dimen- 
sional, interchangeable basis, but the standardisation 
of external dimensions allows the installation or re- 
placement of a pump of a given size by another of 
imilar size irrespective of make. It has also been 
found i , ot present, to standardise these 
pumps for fluids other than water. The specification 
prescribes materials, wo ip rmance. 
The latter is based on five minutes’ continuous opera- 
tion by normal adults of average physique, without 
undue fatigue, this affording a guide to the correct 
selection of a pump for known conditions. The 
jumps, which are for vertical mounting, are suitable 
or hot water, not actually boiling, and are of two 
types, namely, a cast-iron body with internal brass 
fittings and an all-brass body with internal brass 
fittings. Both types are furnished with steel operating 
cial: hinged flap valves, tapped mating flanges, 
gaskets and operating handle. The specification 
excludes ancillary equipment, such as foot valves, 
strainers, retaining valves and air vessels. Makers 
will not be in a position to supply pumps to this 
specification for a period of three months from its date 
of publication. [Price 2s., postage included.] 

Conerete Aggregates and Building Sands.—In revising 
the specification for concrete tes from natural 
sources (B.S. No. 882), the Institution have prepared a 
series of four new specifications for aggregates for 
granolithic concrete floors and for sands for various 
other building The revision of B.S. No. 882 
and the four new specifications have now been issued 
under one cover. The five specifications consist of 
B.S. No. 882—coarse and fine aggregates from natural 
sources for concrete; B.S. No. 1198—natural sands 


Y | and crushed natural-stone sands for plastering; B.S. 


No.1199—natural sands and crushed natural-stone 
sands for (a) external renderings, (6) cement and sand 
applications on interior walls or floors, and (c) cement 
and sand applications on expanded metal or other metal 
lathing; B.S. No. 1200—natural sands and crushed 
natural-stone sands for brickwork and masonry; and 
B.S. No. 1201 tes for granolithic floors. The 
revised edition of B.S. No. 882 has been considerably 
modified and now includes a wider range of sizes in 
both graded and single-sized coarse tes. Two 
classes of fine aggregate are given so that, in those 
areas where the higher standard material is not avail- 
able, the slightly lower standard of fine aggregate ma, 
be specified. In the plastering and rendering san 
specifications (B.S. Nos. 1198 and 1199) two classes of 
sand are given for the same reason. Some new or 
modified test methods have been added and are included 
as appendices, pending a revision of B.S. No. 812, 
covering the sampling and testing of mineral aggregates, 
sands and fillers. Changes in terminology have also 
been made. [Price 5s., postage included.] 





BOOKS RECEIVED. 


Centrifugal Pumps and Blowers. The Basic Principles of 
Design and Construction. By PROFESSOR AUSTIN H. 
CuurRcH. New York: John Wiley and Sons, Incor- 
porated. [Price 4.50 dols.) London: Chapman and 
Hall, Limited, 37-39, Essex-street, Strand, W.C.2. 
[Price 27s. net.] 

United States Bureau of Mines. Miners’ Circular No. 45. 
Explanation and Justification of Tentative Inspection 
Standards for Bituminous-Coal Mines and Lignite 
Mines. Washington: Superintendent of Documents. 

The British Journal Photographic Almanac and Photo- 
grapher’s Daily Companion, 1945. Edited by ARTHUR 
J. DatLaDAy. London: Henry Greenwood and Com- 
pany, Limited, 24, Wellington-street, Strand, W.C.2. 
[Price 3s. 6d. net.] 

Rolling Bearings. A Treatise Covering the History, Theory, 
Design, and Practical Application and Use of Ball and 
Roller Bearings. By R. K. ALLAN. London: Sir 
Isaac Pitman and Sons, Limited. [Price 30s. net.] 

An Almanack for the Year of Our Lord 1945. By JosEPH 
WHITAKER. London: J. Whitaker and Sons, Limited, 
13, Bedford-square, W.C.1. [Price, library edition, 21s. 
net; complete edition, 10s. net; shorter edition, 68. 





net.) 





Sir Stafford Cripps, Minister of Aircraft Production, 
has acceded to the request made by SIR FREDERIoK 
HeaToN for his release and that of his colleagues 
from their duties as directors of MESSRS. SHORT Brog, 
(ROCHESTER AND BEDFORD), LIMITED, and their resigna- 
tions have been accepted. The new board comprises 
Mr. E. D. A. HERBERT, as chairman, and MEssrs. §, 9. 
Brown, ©. P. T. Lipscoms, J. L. PARKER, D. §, 
WISEMAN, and Str JOHN BUCHANAN. 


Mr. H. W. CREMER, M.Sc., F.R.1.C., M.I.Chem.E., hag 
resigned his position as Director of Chemical Engineering 
Studies, University of London, King’s College, and is 
now senior chemical engineer to Sir Alexander Gibb and 
Partners, with whom he has been working throughout 
the war on the design and construction of various 
Government works. 

Mr. T. A. Eapes has been elected chairman, and 
Mr. F. T. Jackson, vice-chairman, of the Telecommuni- 
cation Engineering and Manufacturing Association, for 
the current year. 

Mr. W. H. NorraGe has retired from the position of 
joint chief of the Patent Department of Marconi’s Wire- 
less Telegraph Company, Limited. He has occupied the 
position for the last 17 years, and has served the com- 
pany for 34 years. Mr. Nottage’s successor is Dr. G. PF. 
BRETT. 


Mr. W. Kivpatrick has relinquished his position ag 
managing director of Messrs. Davy and United Engin- 
eering Company, Limited. He has also resigned his seat 
on the board of that company and its subsidiaries, 
Messrs. Duncan Stewart and Company, Limited, and 
Messrs. Davy and United Roll Foundry, Limited. 


Mr. L. Scorr Warre, M.Inst.C.E., M.1.Struct.E., has 
been nominated to represent the Institution of Structural 
Engineers on the Architects Registration Council of the 
United Kingdom, and the Admission Committee thereof, 
for the year ending March, 1946. 

Mr. C. W. MILNER, A.Inst.M.M., having completed 
his work with Non-Ferrous Minerals Development, 
Limited, has taken up an appointment with Messrs. Sir 
Alexander Gibb and Partners, London. 


Mr. J. SINGLETON-GREEN has resigned the office of 
honorary secretary of the Yorkshire Branch of the Insti- 
tution of Structural Engineers on taking up an appoint- 
ment in London. His successor is Mr. J. T. STEVENS, 
A.M.L.Mech.E., A.M.L.Struct.E., Borough Engineer's 
Office, Brighouse, Yorkshire. 


Mr. J. S. Askwrru, secretary of the Bolsover Colliery 
Company, Limited, Chesterfield, has been elected a 
director. He will retain his position as secretary. 


Mr. N. D. Fraser has been appointed to the board of 
the Sun Electrical Company, Limited. 

Mr. G. W. Ross, rolling-stock superintendent of the 
Rotherham Corporation Transport Depart t, has been 
appointed general manager and engineer to the St. Helens 
Corporation Transport Department. 


Mr. i. H. Touurr, a director of Messrs. Guest, Keen 
and Nettlefolds, Limited, is now acting as general mana- 
ger of the firm’s bolt and nut section at Atlas Works, 
Darlaston. Stk ANTHONY BowLBY, Bt., has been made 
general manager of the company’s screw department. 


The directors of the COVENTRY MACHINE TOOL WORKS, 
LIMITED, have purchased the whole of the share capital 
of Messrs. JoHN STIRK AND Sons, LimireD, Halifax, 
from the Ministry of Supply. 


BIRMINGHAM ELECTRIC FURNACES, LIMITED, Tyburn- 
road, Erdington, Birmingham, 24, a subsidiary of the 
Mond Nickel Company, Limited, have decided to change 
their name to BrrtEec Lorep. The policy, manage- 
ment and personnel of the firm are in no way affected 
by the change. 

New premises for the REGIONAL APPOINTMENTS OFFICE 
of the Ministry of Labour and National Service for the 
North-East Coast, covering Northumberland, Durham 
and North Yorkshire, have been opened at 153, Barras 
Bridge, Newcastle-upon-Tyne, 2. (Telephone: New- 
castle 22477.) The Regional Appointments Officer is 
Arr CoMMoDORE C. H. NICHOLAS. 








PARLIAMENTARY GRANTS FOR SCIENCE.—The Royal 
Society has now been informed that H.M. Treasury has 
made provision in the estimates for the fiscal year 1945- 
46 for the following grants which are administered by the 
Society. For scientific investigations, 14,0001; for 
scientific publications, 7,0001.; and for scientific con- 
gresses, 1,6001. In view of the greater amounts to be 
available if these estimates are accepted by Parliament, 
and of present changing conditions, the Society has 
decided that more frequent allocation is desirable. Con- 
sequently, the last dates, in 1945, for receiving applica- 
tions for grants for scientific investigations will be 
March 31, July 31 and November 30, and the last dates 
for receiving applications for grants for scientific publica- 
tions will be June 15 and November 15. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Coal.—The outstanding item of news is the 
decision to cut the coal supplies to Scottish industrial 
and business premises by 25 per cent. The local output 
nas fallen to a very low level—something in the region 
of 75 per cent. of the normal pre-war output ; moreover, 
there have been widespread strikes and stoppages within 
the past week or two which have interfered with the 
supply programme Very seriously. At the present time 
many users are unable to operate their works full-time 
for lack of coal. The largest steelworks in Scotland, at 
Motherwell, has dismissed a large proportion of men 
and shut down the greater part of the works pending 
the receipt of fresh supplies of coal. Papermakers, in 
many cases, have been idle for some days this week for 
the same reason, but the shortage is not confined to any 
particular group or groups. The 25 per cent. cut is 
likely to reduce industrial production by up to 40 per 
cent. The thread mills at Paisley have also had to shut 
down on certain days. Gasworks and other highly-rated 
priorities are working from hand to mouth. There is 
no prospect, at present, of the deep-mine output improving 
appreciably, but opencast operations are to be pushed 
forward as much as possible. 

Scottish Steel.—The fuel crisis has hit the steelworks 
severely, and there is idle plant in many cases. Dalzell 
was off almost entirely last week for several days, and 
this week, the cogging mill, the plate mill, and half the 
smelting furnaces will not be able to operate for lack of 
coal. Clydebridge has carried on so far with difficulty, 
as Colvilles have concentrated whatever coal they could 
procure in order to obviate interruption over a wider 
field—and, of course, on the sound assumption that it 
is better to keep one works operating steadily than to 
have two working spasmodically. The lull in new 
business continues. Plates are very scarce, as shipyards 
are reported to be working on light types of construction, 
but sheets are still in exceptionally heavy demand, so 
much so that makers say they will be unable to overtake 
their commitments for many months to come. Shell- 
steel orders are fairly substantial, and re-rollers have 
limited working programmes. Scrap is plentiful, though 
the better qualities are scarce, which rather slows down 
operations at the furnaces and tends to increase the fuel 
burden at a time when fuel is of prime importance. 





NOTES FROM THE SOUTH-WEST. 
CaRpIrr, Wednesday. 

The Welsh Coal Trade.—Some interesting figures 
relating to the South Wales coal-mining industry were 
given last week by Mr. Iestyn R. Williams, joint secre- 
tary of the Monmouthshire and South Wales Coal- 
owners’ Association. Mr. Williams pointed out that 
statistics for the September quarter of 1944 showed that 
wages accounted for 71 per cent. of the average pithead 
price of coal in the area, while other costs of production 
accounted for 254 per cent. and profits for 34 per cent. 
He was replying to persons who complained of the great 
disparity between the pithead price realised for coal and 
the price, per ton, paid to the collier for cutting 
it. The price paid to the collier was only one of a 
large number of items which had to be paid. Wage- 
earners in South Wales (juvenile and adult) earned in 
the September, 1944, quarter an average of 22s. 24d. 
per man shift, excluding allowances in kind valued at 
8id., while the output per man shift was only about 
one ton. Business continued very difficult to negotiate 
for ordinary consumers on the Welsh steam-coal market 
throughout the week. There were keen inquiries, but 
most producers were finding it difficult to maintain 
directed business for the high-priority users, and after 
these needs had been met there was very little coal 
available for the free market. Exports proceeded quietly, 
and, as is now usually the case, were almost entirely in 
respect of Government directed supplies for the Forces 
and other vital users on the Continent and the coaling 
depots. Inquiry from the neutral sources was slow. 
All the large sorts were well booked for some time to 
come and were firm, while there was an actively sustained 
inquiry for the sized and bituminous smalls which were 
still virtually off the market. The best dry steams were 
well engaged, and were firm, while some of the inferiors 
were available. Cokes and patent fuel encountered a 
keen home demand. 

Swansea Steel-Sheet Industry.—The market report pre- 
pared by the Incorporated Swansea Exchange states that, 
last week, steady conditions ruled in the market for tin- 
plates and their substitutes and that the home demand 
continued to be satisfactory. The export market, owing 
to war-time restrictions, however, remained almost idle 
and very little, if any, business was transacted. Steel 
sheets continued active and orders for early delivery were 
difficult to place. Iron and steel scrap was in better 
demand, the heavier and better descriptions finding a 
ready sale. The prices of tin-plates, unassorted tin-plate 
base uncoated plates and other iron and steel products, 
and non-ferrous metals were unchanged. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield steel and engineering firms 
are making progress with arrangements for post-war 
trade, and in some instances have entered into 
tions for the acquisition of Government factories which 
they have been operating during the war period and 
propose to adapt for the production of peace products. 
It has been disclosed that the International Harvester 
Company are to take over from the Government a large 
factory at Doncaster and utilise it for the manufacture 
of agricultural machinery and motor lorries. The 
problem is the lack of sufficient labour for the carrying 
out of processes of manufacture as orders are received for 
steel] products. Some sections have been helped in this 
direction by taking labour from specific war departments 
which have little work on hand. A marked impetus has 
been imparted to the export sections by the placing of 
orders with three Sheffield firms for tools and tool steels 
for the Turkish State Railways. The orders are the out- 
come of recent visits to Sheffield works of a delegation 
from those railways. The successful firms are Arthur 
Balfour and Company, Limited, Thos. Firth and John 
Brown, Limited, and Edgar Allen and Company, Limited. 


South Yorkshire Coal Trade.—Some increase in coal 
outputs at various South Yorkshire Collieries is helping 
to relieve the coal shortage, and combined with this is an 
improvemen, in the working of empty wagons back to the 
colliery screens ; but there is still a great deal of leeway 
to make up if stocks are to be increased to a reasonably 
safe level. Best hards, and all washed and graded 
steams, are heavily earmarked for the month. There is 
a shortage of house coal, and the gas coke obtainable is 
not sufficient to make up the deficiency. Coking coal is 
in strong request, and available supplies are quickly 
absorbed. A considerable tonnage of outcrop coal is 
being utilised to supplement the supplies of pit coal on 
the steam and house-coal markets. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The consent of the Ministry of 
Supply to changes in the fixed maximum prices of iron 
and steel was not unexpected, but in some cases the 
extent of the alteration is rather greater than was anti- 
cipated. Slackness continues at certain iron and steel 
works, but most producing plants are busily employed. 
The total supply of pig iron is almost absorbed by local 
consumers and the demand promises to expand. Pro- 
ducers welcome the establishment of a trade pact with 
Sweden and the probable early resumption of substantial 
imports of high-grade overseas ores, larger arrivals of 
which have been greatly needed for some time. There 
are no new features in the various branches of semi- 
finished iron and steel. Outstanding incidents in the 
finished industries are extensive bookings for the lighter 
descriptions of steel and the dearth of orders for heavy 
structural material. 


Foundry and Basic Iron.—The supply of foundry pig 
iron is barely sufficient for requirements. The tonnage 
stored is trifling and the make of local brands continues 
meagre, but steady deliveries of Midland qualities are 
still reaching founders in this area. The needs of light- 
casting plants have increased slightly. The fixed figure 
for No. 3 Cleveland pig has been advanced to 143s. The 
basic blast-furnaces are running smoothly and turning 
out adequate quantities of iron for the adjacent con- 
suming plants, but no tonnage is available for other users. 
The recognised market quotation for basic iron is now 
135s. 6d. 

Hematite, Low Phosphorus and Refined Iron.— Hematite 
is still inconveniently scarce, but the prospects of some 
easing of the stringent situation are brighter than has 
been the case for some time. Strict adherence to control 
of distribution regulations is still essential to ensure 
regular deliveries to authorised users engaged on work 
of national importance. The new quotation for East 
Coast hematite is 153s. 6d. Available parcels of low- 
and medium-phosphoric irons are readily taken up. 


Manufactured Iron and Steel.—While there is no short- 
age of semi-finished iron, there appears to be some diffi- 
culty in obtaining adequate supplies of steel semies. Prime 
billets and sheet bars, in particular, are in great request 
and there is a ready sale for any distributable parcels of 
inferior semies. There is now more activity in the finished- 
iron trade branches, that have been dull for a consider- 
able time. Makers of light steel sheets are fully sold 
over the next quarter and manufacturers of light sections 
have good order books. Railway material and colliery 
equipment are in continued demand, but heavy plates 
and sections attract little attention and it is understood 
that steps are being taken to release tonnage of these 
products for export. 

Scrap.—The lighter categories of iron and steel scrap 
are plentiful and in little demand, but good cast iron and 
heavy steel are wanted in large quantities. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, March 17, 2 p.m., Civic Centre, 
Southampton. Thomas Lowe Gray Lecture: “ Mech- 
anical Engineering in the Shipyard,” by Mr. J. Foster 
Petree. Yorkshire Branch: Saturday, March 17, 2.30 
p.m., Royal Victoria Station Hotel, Sheffield. ‘“‘ Drawing 
Office Practice in Relation to Interchangeable Com- 
ponents,” by Mr. C. A. Gladman, read by Mr. F. H. Rolt. 
London Graduates’ Section: Saturday, March 17, 3.30 
p.m., Storey’s-gate, S.W.1. Annual Lecture: “ British 
Machine Tools During the War,” by Mr. A. H. Lloyd. 
North-Eastern Branch: Wednesday, March 21, 6 p.m., 
Neville Hall, Newcastle-upon-Tyne. ‘“ Magnesium Alloy 
Castings,” by Messrs. Fisher and Goddard. Institution : 
Friday, March 23, Storey’s-gate, S.W.1. 5 p.m., Bene- 
volent Fund Annual Meeting. 5.30 p.m., Joint Meeting 
with INSTITUTION oF ELECTRICAL ENGINEERS. “ Ex- 
panded Tube Joints in Boiler Drums, including Battersea 
High-Pressure Boilers,’ by Messrs. W. B. Shannon, 
C. W. Pratt, T. B. Webb and W. B. Carlson. Southern 
Branch: Friday, March 23, 7.30 p.m., Royal Aircraft 
Establishment, Farnborough. ‘Stresses by Analysi= 
and Experiment,’”’ by Professor A. J. S. Pippard. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Western 
Centre: Saturday, March 17, 2.30 p.m., Merchant 
Venturers’ College, Bristol. ‘Light Alloy Pistons,” 
by Messrs. E. B. Graham and C. F. Russell. Scottish 
Centre: Monday, March 19, 7 p.m., 39, Elmbank- 
crescent, Glasgow. Annual Meeting. ‘‘ Lighting of 
Automobiles,” by Mr. W. H. Lund. Coventry Graduates’ 
Branch: Tuesday, March 20, 7 p.m., Technical College, 
Coventry. ‘‘ Constant Speed Airscrews and Units,” by 
Mr. H. G. Webster. Derby Centre: Thursday, March 22, 
7 p.m., School of Arts, Derby. ‘“‘ Aspin Rotary Combus- 
tion Chamber,” by Mr. F. M. Aspin. 

INSTITUTION OF CHEMICAL ENGINEERS.—North-Western 
Branch: Saturday, March 17, 3 p.m., College of Tech- 
nology, Manchester. ‘‘ Removal of Oxides of Sulphur 
from Exit Gases,” by Messrs. J. P. V. Woollam and A. 
Jackson. Institution: Tuesday, March 20, 2.30 p.m., 
Geological Society, Burlington House, Piccadilly, W.1. 
Discussion on “ Industrial Research.” 


BRADFORD ENGINEERING SocreTy.—Monday, March 
19, 6,45 p.m., Technical College, Bradford. ‘‘ Industrial 
Plastic Mouldings,” by Mr. E. M. Elliott. 

INSTITUTION OF CIVIL. ENGINEERS.—Tuesday, March 
20, 5.30 p.m., Great George-street, S.W.1. “‘ Building 
Acoustics,” by Messrs. N. Fleming and W. A. Allen. 
Newcastle-upon-Tyne Association: Tuesday, March 20, 
6.15 p.m., Neville Hall, Newcastle-upon-Tyne. ‘“‘ New 
Quays at South Shields,” by Mr. A. L. Harvey. North- 
Western Association: Wednesday, March 21, 6.15 p.m., 
Engineers’ Club, Manchester. Discussion on “ Labour 
in the Constructive Trades,” opened by Mr. M. Robinson. 


INSTITUTION OF ELECTRICAL ENGINEERS.—Radio 
Section: Tuesday, March 20, 5.30 p.m., Victoria- 
embankment, W.C.2. Discussion on “ Apprenticeship 
in the Radio Industry,” opened by Dr. J. Greig. North 
Midland Centre: Tuesday, March 20, 6 p.m., Great 
Northern Hotel, Leeds. “‘ Electricity Supply Systems,” by 
Messrs. W. Kidd and E. M. S. McWhirter. North- 
Western Centre: Thursday, March 22, 6 p.m., Town 
Hall, Chester. ‘“‘ Electrical Aspect of Farm Mechani- 
sation,” by Mr. C. A. C. Brown. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, March 20, 6.15 p.m., 2, Savoy-hill, W.C.2. 
*“ Electrical Contracting,” by Mr. W. H. Brooks. 

INSTITUTE OF FUEL.—North-Western Section : Wednes- 
day, March 21, 2.30 p.m., Engineers’ Club, Manchester. 
** Industrial Gas Combustion,” by Mr. R. Baker. 

Roya InstTrruTION.—Thursday, March 22, 5.15 p.m., 
21, Albemarle-street, W.1. ‘Some Physical Problems 
of the Solid State,” by Sir Lawrence Bragg. 

INSTITUTE OF TRANSPORT.—Thursday, March 22, 
5.30 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. Twenty-Fifth Anniversary Meeting. 
Commemorative Address by Sir Cyril Hurcomb. 

RoyAL AERONAUTICAL SocieTy.—Thursday, March 22, 
6.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, S.W.1. ‘“‘ Hydraulics for Aircraft,” by Mr. R. H. 
Bound. 

NortH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, March 23, 6 p.m., Mining 
Institute, Newcastle-upon-Tyne. ‘“ Marine Screw Pro- 
pellers and Drag Coefficient,” by Dr. G. S. Baker. 

JunIoR INSTITUTION OF ENGINEERS.—Friday, March 
23, 6.30 p.m., 39, Victoria-street, 8.W.1.. “‘ The History 
of Arch Design,” by Mr. S. B. Hamilton. 

MANCHESTER ASSOCIATION OF ENGINEERS.—Friday, 
March 23, 6.30 p.m., Engineers’ Club, Manchester. 





Annual Meeting. ‘‘ Gear Cutting,” by Mr. A. 8. Rowley. 
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35 « 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 





We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address ; 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers ; 
TEMPLE Bar 3663 and 3664. 


All editorial et should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom ................ £3 5 0 
For Canada— 
Thin paper copies .. £218 6 
Thick paper copies .... £3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the 

art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can te obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

‘ The —_ . advertisements classified under the 
re : of “Appointments Open,” ‘Situations 
Wanted,” ‘‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra charge is 
ls. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates:—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
334 per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to pa ac 
proofs for approval. 

The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 





INDEX TO VOL. 158. 


The Index to Vol. 158 of ENGINEERING 
(July-December, 1944) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 

distributed only in response to such 
applications. 








CONTENTS. 
The Shasta Dam Power Plant (Jllus.) 
Literature.«A Complete Course in Elementary 
pe AER SIE Fo ae Sey 203 
The Earley Power Station of the Central Electricity 
Board 


The Future of the British Steel Industry 
Reduction Gears for Marine Turbines 
Labour Notes 
Steel Foundry Practice 
Electric Locomotives for Industrial Use (Illus.) ..... 
The “ Black Widow” P-61 Night Fighter Aero- 

plane (Jllus.) ............... : 





WIPE TINO, 5. cc. cncccncersmescccccrceposceergseccessous 208 
British Standard Specifications . .. 208 
Books Received ....................0::0:00 .. 208 
Pte hid Not da isibuencn BS .. 208 


Notes from the North 
Notes from the South-West......................:::ccccecssees 


Notes from South Yorkshire  ............0....-...::::010000+ 209 
Notes from Cleveland and the Northern Counties.... 209 
Notices of Meetings ...................--+ enedaghonraiPh wf 209 


Surface Finish oh gle 
The Canadian Power Position 
Notes 
Letters to the Editor —Jubilee of Wireless Communi- 


213 


cation. Sound Insulation in Buildings................ 214 
Obituary.—Sir George Humphreys, K.B.E. Engi- 

neer Rear-Admiral E. Gaudin, C.B. .................... 214 
Symposium on Surface Finish (Jlus.) _ ...... .. 215 
Annuals and Reference Books. ........................-0--- 220 
** ENGINEERING ” Patent Record (IUWus.) ................ 220 








ENGINEERING 


FRIDAY, MARCH 16, 1945. 
Vou. 159. No. 4131. 











SURFACE FINISH. 


THE whole-day conference on the subject of 
surface finish which took place last Friday, March 9, 
at the Institution of Mechanical Engineers, may be 
accounted a conspicuous success. Judged either by 
the number of those who attended it or by the 
vigorous and constructive character of the dis- 
cussion, the proceedings evidently supplied a widely 
appreciated opportunity for engineers and scientists 
to arrange their ideas and exchange points of view 
upon a subject in which keenness of interest and 
diversity of opinion are about equally blended. The 
scope of the subject itself is as yet far from clearly 
defined. The original intention of the Manufacture 
Group of the Institution, by whom the conference 
was arranged, was doubtless to consider the charac- 
teristics of surfaces of engineering components 
prepared by machining or related operations, but 
the symposium of 12 papers comprising the core of 
the proceedings reveals that the state of sub-surface 
layers and forms of treatment other than the 
mechanical removal of roughness are inseparably 
bound up with the physical condition of surfaces 
and their behaviour in service, while the discussion 
covered a still wider range of aspects. 

The variety of sciences into which the study of 
surface finish must be regarded as merging is not 
only an outstanding conclusion to be drawn from 
the conference, but a clear indication of the general 
principle that the appraisement of a surface cannot 
be divorced from the function which the surface is 
intended to fulfil. It follows that, in general, a 
surface cannot be defined solely in terms of its 
roughness. Its physical condition is also important, 
not only in itself and in relation to the character of 
its texture, but also with respect to the processes 
or the sequence of operations by which the final 
surface is achieved. Acceptance of this principle 
entails the recognition that purely physical research 
is fundamentally necessary to enlarge the present 
state of knowledge, both of the surface and of the 
manner in which it reacts to a contacting surface 
and to lubricating substances. One basic factor in 
surface finish is thus in the molecular, it may be the 
atomic or even sub-atomic, domain, demanding 
examination by electron diffraction, and capable 
of assessment only by such means. Closely asso- 
ciated with this aspect, for practical purposes, are the 
physical and chemical inter-relations between solids 
and fluids generally, and between metals and liquid 
lubricants in particular. 





These fundamental considerations do not, how- 
ever, diminish the need for means of measuring, 
representing and specifying the degree of rough- 
ness in a surface. Such means are essential for the 
comparison of surfaces produced in different ways, 
for the control of surface finish under workshop 
conditions, for the appraisal of surfaces in relation 
to intended function and the effect of service, and 
generally for the study of mechanical finishing 
operations. In view of the absolute size of the 
imperfections remaining in highly finished surfaces, 
for which the micro-inch is the unit, it may be 
reasonably conjectured that measurement in terms 
of the wavelength of monochromatic light will some 
day be achieved. The optical methods so far 
developed are admittedly instructive and have 
peculiar advantages exemplified by the elegant 
interference fringe technique described in Enet- 
NEERING* about a year ago; but as a means of 
representing the shape of a surface in a form and 
to a scale appropriate for analysis, or for numerical 
assessment of roughness, they are, according to 
the majority of experience, inferior to electrically 
indicating stylus instruments. This is not to imply, 
however, that the latter have been developed to a 
stage that can be regarded as final or even satis- 
factory. Their performance is at best approximate, 
and their records are so controlled by arbitrary 
limitations that the same numerical measure of 
roughness can be obtained from significantly 
different surface textures, or differing measures 
yielded by different types of instrument for the 
same texture. 

On account of their commercial importance, 
surface finishes produced by machine tools have 
principally attracted the attention of stylus-instru- 
ment designers. Characteristically, they exhibit 
wave forms in complex combination, ranging a 
million-fold in wavelength, from imperfections 
which are departures from the correct geometrical 
shape of the part, down to sub-microscopic details 
of texture that are below the limit of stylus pene- 
tration. To draw any acceptable line of demarcation 
at a particular wavelength between micro-roughness 
and macro-roughness is to invite controversy where 
even a temporary degree of acceptance among 
instrument makers and users would rather advance 
than retard the study of surface finishing. The 
matter is additionally complicated by arbitrary 
selectivity of the electrical part of the instrument, 
which not only affects the readings but appears to 
be capable, with advantage, of being adapted to 
suit particular characteristics of surface texture. 
There is therefore a good deal to be said for the 
standardisation of instruments in respect of selec- 
tivity, and for the positive proposal to specify a 
progressive range of wave-bands to one of which 
any roughness measure of an instrument must 
conform. 

The measurement of surface waviness must not, 
however, be disregarded, since it concerns defects 
which are associated with surface preparation and 
which with good reason are suspected of exerting, 
under certain conditions of service, a more important 
influence upon performance than that of micro- 
texture. It calls for a separate, and in many 
respects different, instrument and technique, so 
that the combination of the two measures into a 
unique numerical appraisement obviously presents 
great difficulty. Although, therefore, the designa- 
tion of a requisite surface finish, as part of the 
specification included in an engineering drawing, 
is feasible when a known individual instrument is 
to be used for controlling the workshop product, 
the general or rational specification of surface 
finish, which must precede any useful or acceptable 
degree of standardisation, appears to conflict with 
existing practical methods of measurement. In 
connection with the specification, the production 
and the function of a finished surface, a further 
point of practical importance is the direction of the 
various types of roughness relative to the geometry 
of the component as a whole. It suggests—as seems 
evident from other considerations—that the com- 
plete assessment of any surface finish must be 
based on measurements in more than one direction 
in the surface. 





* ENGINEERING, Vol. 157, page 251 (1944). 
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Pre-occupation with extremely smooth prepared 
surfaces has led to the neglect of coarse distributed 
roughness, such as occurs on castings and surfaces 
which are painted, plated, shot-peened, corroded, 
fretted or abraded. In these and other conditions, 
there is no prevailing direction of machine-made 
irregularities, and the appraisal of roughness, when 
it comes to be undertaken, will call for methods, 
and perhaps principles, of measurement differing 
from those hitherto developed. 

Closer consideration of such relatively large scale 
surface roughness is warranted by the striking 
effects which it may exert on fatigue strength, and 
hence, indirectly, on the performance of engineering 
structures in service. This aspect of the subject, 
as is well known, has received a great deal of 
attention; but while its general importance is 
recognised there remain many points of detail, 
notably associated with secondary influences of the 
structure and composition of steel, and of localised 
residual stresses imparted by machining processes, 
which need further investigation. The effects of 
surface finish upon the behaviour of force fits, 
especially in circumstances where the fit introduces 
critical concentration of stress, is also not com- 
pletely understood. The evidence disclosed at the 
conference points, in the main, to the conclusion 
that control of surface finish can be made to contri- 
bute to improved performance. Thus, the degree 
of roughness imparted to aircraft surfaces by 
camouflage paint was reported to have a decided 
effect upon the maximum attainable flying speed. 
Qn the other hand, a case was mentioned where no 
significant improvement had been achieved by 
refining the surfaces of steam turbine blades. In 
these cases, the phenomena are governed not merely 
by the state of the surface, but also by the complexi- 
ties of fluid mechanics, and similar considerations 
apply to the attractive possibilities of reducing the 
resistance of ships, high-speed vehicles, and solid 
boundaries of every sort in contact with moving 
fluids. 

Herein, perhaps, lies some part of the explana- 
tion of reported failures to increase the performance 
of hydraulic machines by improvements of surface 
finish ; but the matter goes farther than the pro- 
duction of an original surface on a new machine, 
and is qualified in many branches of engineering 
by the effects of exacting service conditions through- 
out a long life, which determine the predominant 
type of surface and the corresponding performance. 
Especially in the case of robust machines, designed 
primarily for reliability under unpredictable con- 
tingencies and to withstand unavoidable factors 
detrimental to the maintenance of good surfaces, 
the cost of refined workshop operations can more 
than outweigh their probable benefits. For engi- 
neering components of large size, where inter- 
changeability in production is not material, the 
economic aspects of surface finish are obviously 
critical, while solely from the technical standpoint 
the large-scale geometry of the machining is of 
such importance that moderately rough surfaces, 
which will wear to fit more readily than smooth 
ones, can be advantageous. On the other hand, 
there is abundant evidence that under certain 
conditions of operation, and usually in the case of 
small-sized parts, an initially defective surface is 
not self-rectifying, and that refined surface texture 
can be far more valuable than extreme precision of 
geometrical contour. 

This further example of the fundamental connec- 
tion between the appraisal of finish and the function 
required of the surface suggests that methods of 
measurement in terms of the effects on performance 
should supplement—in certain circumstances, per- 
haps replace—the instrumental means of surface 
analysis now being actively developed. The 
suggestion is the more pertinent in that it bears 
closely on the operations employed for producing 
fine surface finishes. In this connection, the texture 
and other characteristics of the cutting tools, 
abrading and polishing agents themselves, as well 
as the cutting fluids and the whole technology of 
achieving fine surfaces by succession of processes, 
assume a degree of importance that is not always 
sufficiently appreciated ; and they should certainly 
be included among the numerous subjects upon 
which further research must be actively pursued. 





THE CANADIAN POWER 
POSITION. — 


Ar the termination of the two conflicts, the in- 
dustrial developments which have been rendered 
necessary by the demands for war supplies may leave 
situations of considerable difficulty in many countries. 
Even now, with war demands apparently past their 
peak, some of the earlier questions of readjustment 
are demanding attention. Canada may be quoted as 
an example of a country which has increased 
enormously its industrial capacity during the war. 
The total developed water power of the Dominion at 
the end of the year 1944 amounted to 10,283,213 h.p., 
and of this one-fifth, or 2,000,000 h.p., has been 
added during the last five years, almost wholly for 
war purposes. This figure is not to be taken as a 
measure of the contribution which the hydro-elec- 
tric installations of Canada have made to the war 
effort. Actually one-third of the output has been 
employed in war production and a single industry, 
that of the production of aluminium, at its peak pro- 
duction, was using 25 per cent. of all hydro-electric 
energy consumed in the country. That the present 
year may be marked by a decline in the total 
demand is suggested by the fact that figures com- 
piled by the Dominion Bureau of Statistics show that 
during the first 10 months of 1944 the consumption 
exceeded that of the corresponding months of the 
previous year by less than | per cent., and that for 
the months of June to September the production 
was actually less in 1944 than in 1943. To some 
extent, the falling off in these months was due to 
seasonal water shortage in certain districts, but the 
Dominion Water and Power Bureau consider that 
it also reflects the beginning of readjustments in the 
manufacture of war material. 


The most striking example of Canadian industrial 
war development is furnished by the great aluminium 
extraction plant at Arvida, in the Province of Quebec. 
This town is situated on the Saguenay River which 
flows into the St. Lawrence below the city of Quebec. 
The plant is the largest of its type in the world, 
and is supplied with electrical energy from the 
Shipshau generating station of the Aluminium 
Power Company and from the station of the asso- 
ciated Saguenay Power Company. The Shipshau 
station has an installed capacity of 1,020,000 h.p., 
which is almost double that of the next largest 
Canadian power station. As a result of the opera- 
tion of the Arvida and other plants, all of which are 
situated in Quebec, the peak war-time production 
of aluminium in Canada was six times greater than 
it was in 1939. It will be remembered that in 
the first year of the war, there was a serious shortage 
of aluminium in this country and that an appeal 
had to be made for the surrender even of domestic 
utensils. That state of affairs is long past and as a 
result of the Canadian developments, and others 
elsewhere, there is now a surplus rather than a 
shortage. It appears possible that the huge war 
demand will not be maintained in normal peace time 
which, in the words of the Dominion Water and 
Power Bureau, “‘ may lead to a large power surplus 
centred in the Saguenay River district.” 

Although Quebec contains 56 per cent. of the 
developed water-power sites in Canada, it is not the 
major manufacturing Province ; that distinction is 
held by Ontario. This circumstance may lead to a 
difficult financial situation in the future if the de- 
cline in war demands results in a condition in which 
large péwer resources are unable to find an adequate 
market for their output. The Dominion Water and 
Power Bureau, in its annual review, Hydro-Electric 
Progress in Canada during 1944, points out that this 
situation may arise “ unless new uses for aluminium 
and adequate post-war export markets enable this 
Canadian industry to maintain operations at a high 
level or other large power-consuming industries are 
attracted to the area.” In present circum- 
stances, with their formidable array of unknowns, 
long-term speculations about the future of industry 
in any country are not likely to be profitable, but 
in view of the unparalleled material destruction 
which has taken place, and is still continuing, it 
seems reasonably probable that the Canadian 
aluminium industry, in common with all other pro- 
ducers of useful commodities, may expect the 





demand to be maintained over a considerable period, 
with gradual adjustment of meansto ends. A sudden 
failure of market demands seems unlikely, but it is 
possible that a difficult period of readjustment wil} 
have to be faced before reconstruction requirements 
result in large orders. 

The power situation in Canada is by no means 
of interest only from the point of view of the pro. 
duction of aluminium ; manufacturing activities of 
many kinds have been developed, or introduced, 
during the war. - In British Columbia, for instange, 
great extension has taken place in shipbuilding and 
other engineering activities, and the hydro-electric 
developments which have been undertaken to meet 
the increased power demand must be expected to 
have a permanent influence on the industrial status 
of the Province. Apparently a falling-off in demand 
is not imminent in British Columbia, and the annual 
review records the starting up of the power station 
at Brilliant, on the Kootenay River, by the West 
Kootenay Power and Light Company. The present 
installation consists of two 34,000-h.p. units, and 
their total of 68,000 h.p. represents, within 700 h.p., 
the whole hydro-electric generating capacity added 
in Canada during 1944. There are now five stations 
on the Kootenay River, of a total installed capacity 
of 346,000 h.p. 

Although no new generating plant was brought 
into operation in Ontario, the Hydro-Electric Power 
Commission has not ceased its extension programme, 
and the installation of a further 19,000-h.p. unit at 
the Alexander Station on the Nipigon River was 
started. It is expected that this machine will be 
in operation in July of this year; it will bring the 
rated capacity of the station to 73,000 h.p. The 
further extension of the harnessed water-power 
capacity of Ontario, and, indeed, of the whole of 
Canada, does not depend entirely on the retention 
or extension of the level of industrial activity which 
has been attained as a result of the war. General 
public supply, and particularly the further develop. 
ment of rural services, are important factors. The 
continuing progress in these fields is illustrated by 
the fact that, in 1944, the Hydro-Electric Power 
Commission of Ontario built 460 miles of rural 
distribution lines and now has a total of 21,137 
miles of such lines in service. Corresponding pro- 
gress can be reported for other provinces. In 
Quebec, the Shawinigan Water and Power Company 
“undertook important extensions to its rural 
electrification system,”’ and on the Southern Canada 
Power Company’s system, “rural line extensions 
bringing electric service to farm customers has 
proceeded at an unusual rate.” In Alberta, the 
Calgary Power Company and Canadian Utilities, 
Limited, undertook the supply of power to three 
selected rural areas to determine the feasibility of 
more general rural service. The Calgary Company’s 
area comprises 104 farms, and those served by 
Canadian Utilities, 80 farms. In Manitoba, 325 
farms were connected to the transmission lines of 
the Manitoba Power Commission. 

As is usual in these annual reports, there is some 
reference to the operation of steam stations situated 
in parts of Canada in which water power is 
non-existent, or are present only on a small scale. 
The operation of the Vancouver steam station of 
the British Columbia Electric Railway Company 
from December, 1943, to November, 1944, was not, 
however, an example of normal reliance on steam 
power; it was due to unusual, but persistent, water 
shortage. In addition to the operation of the 
Vancouver steam station, the situation was met by 
establishing a connection with the lines of the 
Puget Sound Power and Light Company in the 
State of Washington. In the Maritime Provinces, 
reliance has always to be placed mainly on steam 
stations and two developments took place during the 
year. The Nova Scotia Light and Power Company 
added a 10,000-kW steam turbine set to its Halifax 
plant ; the company has a water-power station in 
addition to the thermal plant at Halifax, but as 
1944 was unusually dry, the new steam set proved 
of great assistance. An entirely new steam station 
was put in hand by the Nova Scotia Power Com- 
mission. This is situated at Inverness on Cape 
Breton Island. Connection with the Nova Scotia 
eastern transmission system will be made by 4 
submarine cable across the Strait of Canso. 
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NOTES. 


BririsH Crvi. Arm TRANSPORT. 


Tue long-awaited statement of Government policy 
for the future of commercial aviation was published 
on March 13 in the form of a White Paper entitled 
“British Air Transport” (Cmd. 6605: H.M. Sta- 
tionery Office, price 2d. net). While not abandoning 
the preference for a “ chosen instrument ” rather 
than free competition on air routes, it proposes the 
creation of three operating corporations, only one 
of which—that intended to handle Empire and 
North Atlantic traffic—will be assigned to the British 
Overseas Airways Corporation as the dominant 
partner. The principles which have guided the 
formulation of the stated policy are that the units 
must be large enough to operate economically, but 
not so large as to preclude effective supervision along 
every route ; that each unit must have an efficient 
organisation to handle passengers, freight and mail 
over every area served by its lines, with expert 
knowledge of transportation, and facilities for co- 
operation with other forms of transport ; that pro- 
vision must be made for the economical use and 
maintenance of aircraft; that the most effective 
arrangements must be made for the training and 
welfare of air crews and ground staff; that there 
must be close co-operation between the users and 
the manufacturers in selecting types of aircraft ; 
and that the organisation should be capable of 
training crews for Commonwealth or foreign coun- 
tries and should be able to supply those countries 
with technical and operational help, where re- 
quired. With these considerations in view, it is 
proposed to set up the three corporations indicated : 
one to deal with Empire and North Atlantic routes 
and with subsequent extensions of these routes to 
China and the Far East, the second to cover the 
European air routes and the internal services of 
the United Kingdom, and the third to deal with the 
South American route. The first-mentioned cor- 
poration, as stated above, would be controlled by 
the B.O.A.C., but opportunity would be provided 
for shipping lines, interested in Empire and North 
Atlantic traffic, to associate themselves with both 
the financing and the direction of the corporation. 
The second organisation would be a joint under- 
taking in which the railway companies, short-sea 
shipping lines, travel agencies and the B.O.A.C. 
would collaborate, together with such pre-war 
operators in this field as might desire to par- 
ticipate also. The third corporation would be con- 
trolled principally by the British shipping lines 
operating services to South America, with the 
B.O.A.C. taking a minor share in the capital and 
management. The three corporations would join 
in a combined organisation for the overhaul of air- 
craft. The general policy of the Government is that 
both the internal and the external air services of the 
corporations should operate as far as possible with- 
out subsidies. The Postmaster General is stated to 
be considering the best use which can be made of 
the proposed services for the carriage of mails. 


Tue InstiruTeE OF MARINE ENGINEERS. 


THE annual luncheon of the Institute of Marine 
Engineers, preceded by the annual general meeting, 
took place on Friday, March 9, the chair being 
occupied by the newly-elected president, Sir William 
C. Currie. The annual report shows a marked 
increase in membership and the decline evident in 
the first three years of the war has been fully made 
up. The total names on the roll on December 31, 
1944, was 4,483, compared with the 4,231 on the 
same day of 1943. A gratifying feature has been 
the admission to student membership of a con- 
siderable number of junior engineer officers of the 
Royal Navy on passing out of the Engineering 
College at Devonport. The only honorary member 
elected was the Right Hon. A. V. Alexander, C.H., 
M.P., the First Lord of the Admiralty. The finances 
of the Institute are also in a satisfactory condition, 
the income of 10,6031. for the year ended December 
31, 1944, enabling 6791. to be carried to the balance 
sheet as unexpended. The library and reading 
room at the headquarters in the Minories have been 
in daily use, but the office staff still remain at 





High Wycombe. The Council, having been informed 
that the Institute building will have to be demolished 
when the post-war reconstruction of the City is 
carried out, decided at a special meeting held in 
January that the site of the new building should 
be somewhere in the heart of the shipping com- 
munity between the Bank of England and Aldgate. 
Definite proposals will be announced later; but 
the work in connection with the National Certificates 
in Mechanical Engineering, with Special Reference 
to Marine Engineering, has been continued, and 
essay competitions open to members of any grade 
have been resumed. At the luncheon, which was 
held at the Connaught Rooms, London, the toast 
of “The Lord Mayor and Corporation of London ” 
was proposed by Sir James Lithgow, Bt., Con- 
troller of Merchant Shipbuilding and Repairs, and 
acknowledged by the Lord Mayor, Alderman Sir 
Frank 8. Alexander. This was followed by the 
toast, “The Institute of Marine Engineers,” pro- 
posed by Alderman Sir George T. Broadbridge, 
Bt., and responded to by the president, Sir William 
C. Currie. The final toast, that of “‘ The Guests,” 
was proposed by the honorary treasurer of the 
Institute, Mr. Alfred Robertson, and was replied to 
by Vice-Admiral Sir W. F. Wake-Walker, K.C.B., 
Third Sea Lord and Controller of the Navy. Admiral 
Emory 8. Land, United States Administrator of 
War Shipping, added a brief reply with particular 
reference to the guests from Allied nations, of whom 
there were a considerable number. 


THE Lonpon PasSENGER TRANSPORT BOARD. 


The report of the London Passenger Transport 
Board on their operations during the year ended 
December 31, 1944, covers a good deal more than 
the maintenance of transport services in the Lon- 
don area, as some particulars are given of the con- 
siderable amount of war work undertaken for the 
Ministry of Aircraft Production and other depart- 
ments. This includes the production of parts for 
Halifax bombers, the adaptation of tanks for 
various special purposes, the overhaul of tanks and 
War Department vehicles, the manufacture of 
torpedo sight equipment for aircraft, and the supply 
and repair of numerous other components, un- 
specified. Meanwhile, in spite of shortage of labour 
and restrictions on the supply of fuel and rubber, 
essential transport services were well maintained, 
considering the conditions ; although added diffi- 
culty was experienced as a result of strikes on parts 
of the system, persisted in despite the fact that they 
were not supported by the trade union executives 
concerned. The load on the system was eased to 
some extent by the collaboration of employers and 
employees in staggering their working hours so as 
to obtain a more regular flow of traffic during peak 
periods, and the Board, considering that there is 
a wider scope for this policy, commend it to the 
notice of those concerned with staff welfare. Steps 
taken in the direction of post-war planning include 
the appointment of a Railway (London Plan) Com- 
mittee to report upon the technical and operational 
aspects of the County of London Plan, 1943; and 
consideration, in conjunction with the main-line 
railways, of the programme of new construction 
which was interrupted by the outbreak of the war 
in 1939. It is recognised, the report states, that 
the outstanding works under the New Works Pro- 
Programme, 1935-40, must be proceeded with as 
soon as circumstances permit, and that close con- 
sultation will be necessary with the planning autho- 
rities in the development of the various schemes for 
town and country planning, housing, and the dis- 
tribution of industry. 


THE ENGINEERING INDUSTRIES ASSOCIATION. 


In order to present a report, by Mr. Ronald 
Chapman, A.R.I.B.A., and Mr. Raymond Perry, 
entitled “The Engineering Industries and the 
Building Programme,” the Engineering Industries 
Association held an informal luncheon and discus- 
sion on March 13, 1945, at the Savoy Hotel, London, 
W.C.2. In the absence of the President, Viscount 
Davidson, Mr. E. C. Gordon England introduced 
the report, which outlined the contribution that the 
engineering industry as a whole might make to the 
solution of the housing problem. While there 
was the possibility that the engineering industries 


that had been expanded to meet the war-time needs 
of the nation might soon be faced with a catastrophic 
decline of work, it was certain that the building 
industry would be unable, by itself, to carry the 
whole burden of post-war housing construction, 
unless its personnel were to be increased far beyond 
the normal, or long-term, requirements for building 
operatives. The Association proposed that the 
engineering industry should offer to co-operate 
with the building industry by developing designs 
for houses, or component parts of houses, that 
could be manufactured on a quantity basis, with the 
aid of the manufacturing resources already in 
existence and in working order. It was not intended 
that the engineering industry should compete with 
the building industry, but that the two should 
unite to face a situation that was fraught with 
difficulties for both. The report contained some 
sketch designs of bathrooms and kitchens built 
as prefabricated units, and it was proposed to 
use metal, wood or plastic materials in any forms 
that were at the same time functionally satisfactory 
and in sufficient supply. The opportunity was to 
be taken to reconsider existing designs of houses 
and household equipment to see whether the new 
and more flexible methods of construction offered 
by the engineering industry would permit any basic 
improvements to be made. Mr. Gordon England 
said that the report had been drawn up after dis- 
cussions with building interests and with a number 
of trades unions. The ideas it set forth had been 
well received on the whole. 


Tue AssocIATION OF SUPERVISING ELECTRICAL 
ENGINEERS. 


The importance of the work of the Association of 
Supervising Electrical Engineers to the war indus- 
tries was emphasised by several speakers at the 
annual luncheon of the Association, held at the 
Connaught Rooms, London, on Saturday, March 10. 
The chair was occupied by the president, Mr. E. R. 
Wilkinson, M.I.E.E., who, in proposing the toast of 
“The Guests,” observed that, though current had 
had to be provided for a variety of new factories, 
etc., the demand should prove to be small com- 
pared with that likely to occur in peace time. 
He referred to the potentialities of hydro-electric 
stations, such as the Severn Barrage scheme, but 
concluded that, in this country, efficiency in coal 
production was the key to power generation in bulk. 
The toast was responded to by Mr. A. T. Lennox- 
Boyd, M.P., Parliamentary Secretary, Ministry of 
Aircraft Production, who paid a tribute to the ser- 
vices of the Association. There had been demands 
for power dictated by strategic considerations which 
had been satisfactorily met, he said, but the electrical 
industry had never failed the aircraft industry. 
The future would be marked by great advances in air 
power. As an illustration, he mentioned the new 
aeronautical research station to be built by the Gov- 
ernment near Bedford, the details of which were 
being worked out. There would be several wind- 
tunnels of 40,000 h.p., each ten times largez than 
the largest at present in this country, and even- 
tually one of 100,000 h.p. The power station 
required for operating them would be about two- 
thirds the size of that at Battersea. The existing 
research centre at Farnborough would be thus dis- 
placed, but it would take about 10 years to complete 
the wholescheme. It was imperative that we should 
never again be caught unawares, and novel and 
revolutionary forms of aircraft with higher speeds 
and loadings were in contemplation. The next 
toast, that of “ The Electrical Industry,” was pro- 
posed by Dr. C. H. Clarke, O.B.E., director of 
Lever Brothers and Unilever, Limited, who spoke as 
a consumer of electric power. He was of opinion 
that the recovery of export trade would be influ-: 
enced by the rate at which industry was electrified. 
At present, that rate was too low, and the Asso-; 
ciation could help by appropriate education in this: 
respect. Sir Cyril Hurcomb, K.C.B., K.B.E., 
Director-General, Ministry of War Transport, res: 
ponded. The final toast, ““ The Association,” was 
proposed by Sir Arthur P. M. Fleming, C.B.E., M.Sc.: 
M.I.E.E., President of the British Electrical anc 
Allied Industries Research Association, and wa. 
responded to by the chairman of the Association ; 





Supervising Electrical Engineers, Mr. J. Flood. 
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LETTERS TO THE EDITOR. 


JUBILEE OF WIRELESS 
COMMUNICATION. 


To THE EprTor oF ENGINEERING. 


Str,—With reference to the record of 50 years 
of wireless communication reported on page 173, 
anie, your readers may be interested in the story 
of the first commercial wireless message, trans- 
mitted and paid for in August, 1897. At that time, 
Marconi’s experimental system was working between 
the Needles Hotel at Alum Bay, Isle of Wight, and 
Bournemouth, and the reception (in Morse) was 
occasionally badly interfered with by atmospherics. 

One afternoon, Marconi, at the Needles Hotel, 
asked me to deliver this message to the Royal 
Exeter Hotel, Bournemouth: “Shall be back for 
dinner at seven o’clock tonight. Signed . . .” 
Atmospherics were particularly bad that afternoon 
and I could make nothing of the signature. After 
asking Marconi several times to repeat it, I came 
to the conclusion it was a three-letter or four-letter 
word and that the second letter was “‘ y,” so I sent : 
“O.K.” Marconi finished the transmission with : 
“It’s most important. The sender has paid me 
half-a-crown for the message.” 

The only thing I could do was to go to the Royal 
Exeter Hotel and study the visitors’ register, where 
I found that there was a visitor named Eyre ; so 
I completed and delivered the telegram accordingly 
and, as it proved, correctly. The last time I saw 
Marconi, we had a good laugh about this incident. 

Yours faithfully, 
W. R. Extiort, 
Secretary to the Council. 
Electrical Research Association, 
15, Savoy-street, London, W.C.2. 
March 7, 1945. 





SOUND INSULATION IN BUILDINGS. 
To THE Eprror oF ENGINEERING. 


Sim,—I am directed by my Committee to draw 
your attention to the article headed ‘‘ Sound In- 
sulation in Buildings,” appearing on page 12, ante, 
in your issue for January 5, on Post-War Building 
Study No. 14, Sound Insulation and Acoustics, 
which is a report by the Acoustics Committee of 
the Building Research Board of the Department of 
Scientific and Industrial Research. 

At the end of the second paragraph of the article, 
the following sentences occur: “An interesting 
detail point mentioned . . . concerns the deteriora- 
tion in sound insulation in modern house property 
as compared with older structures of this type, and 
which is normally attributed to greater flimsiness 
of construction. It is suggested that one cause of 
this is the use of fibre-board in place of lath and 
plaster for ceiling construction.” 

In the report, however (paragraph 2), the reasons 
why buildings are noisier now are described as, 
on the one hand, an increase in noise sources (e.g., 
wireless), and, on the other, the trend of modern 
construction “‘towards a greater continuity, lightness 
and engineering efficiency which leads to the easier 
transmission of sound.” This dual responsibility 
for the worsened conditions is emphasised by repeti- 
tion in paragraph 103. 

Appendix II of Sound Insulation and Acoustics 
reviews the main points which have emerged from 
a study of timber floors by the Department of 
Scientific and Industrial Research. Paragraphs 323 
and 324 are as follows :— 

‘* 323. Comparisons were made between lath and 
plaster, plasterboard, and fibreboard as a ceiling 
membrane. The results are of some importance. 
The lath and plaster ceiling was, for air-borne 
sounds, superior to either of the others and especially 
to the plasterboard by about 10 db., though the 
difference was not very marked for impact sounds. 

324. The observations concerning plasterboard 
would appear to be an explanation of the deteriora- 
tion in sound insulation in pre-war housing, normally 
attributed to the flimsiness of the construction as 
compared with older work.” 

After reading the above, it will probably appear 


to you—as it does to my Committee—that the 
author of your article has given an erroneous im- 
pression of the results of using the products of the 
fibre building-board industry. Perhaps I should 
add, in case there is any doubt on this point, that 
plasterboard and fibreboards are entirely distinct 
and different materials. 

It is becoming more widely appreciated, and is 
emphasised in Building Study No. 14, that there 
is a very close connection between methods of con- 
struction and sound insulation, the materials em- 
ployed being relatively of secondary importance. 
This being the case, it will be appreciated that a 
material such as }4-in. fibre board, weighing only 
0-75 lb. per square foot, but having (as mentioned 
in your article) a sound insulation value against air- 
borne sound of 25 decibels as against the 50 decibels 
of a 9-in. brick wall weighing 110 Ib. per square foot, 
can, in conjunction with proper structural design, 
be of considerable service in sound resistant con- 
struction. This is particularly true when use is 
made of the plaster bond qualities of insulating 
board, to apply a plaster finish where appropriate. 

Yours faithfully, 
Major W. F. Dawson, 
Secretary. 
Building Boards Joint Committee, 
Melbourne House, London, W.C.2. 
March 6, 1945. 





OBITUARY. 


SIR GEORGE HUMPHREYS, K.B.E. 


Ir is with regret that we record the death of 
Sir George Humphreys, which occurred in a nursing 
home in London on March 9. George William 
Humphreys, who served as chief engineer to the 
London County Council for 18 years, was the son 
of the late Thomas William Humphreys and was 
born on December 7, 1863. He received his educa- 
tion at Mill Hill School and at King’s College, and 
in the beginning of 1884 was apprenticed to Messrs. 
Griffiths and Hulett. While with them he set out 
the work and assisted in the construction of the 
Bodmin branch of the Great Western Railway, 
under the direction of Mr. J. C. Inglis, M.Inst.C.E. 
In October, 1885, Humphreys became engineering 
assistant to Mr. Woodman Hill, and during the 
subsequent five years was engaged in the construc- 
tion of fortifications and harbour works at Shoebury- 
ness, Sheerness, Harwich, Greenock, and elsewhere. 
In 1890, he was given charge of the harbour works 
at the French port of La Pallice, and, under the 
direction of Messrs. Tschokke and Terrier, of Paris, 
designed the appliances used and completed the 
deep-water entrance to the port. On the com- 
pletion of these works in 1892, he supervised the 
construction of a small harbour at Inchkeith, Firth 
of Forth. 

In December, 1894, he was placed in sole charge 
of works undertaken, for the Admiralty, for deepen- 
ing the approaches to Hamoaze, Plymouth, necessi- 
tating the removal of nearly a million tons of rock 
below sea level. He designed the plant needed, and 
superintended the operations. Humphreys was 
subsequently in charge of harbour deepening opera- 
tions at Holyhead. In July, 1902, he was appointed 
manager of works to the London County Council, 
having been ‘selected from 105 candidates who 
applied for the position. When the works depart- 
ment was discontinued in 1910, he was transferred 
to the chief engineer’s department, and, in March, 
1912, was appointed deputy chief engineer. On 
January 1, 1913, Humphreys succeeded the late 
Sir Maurice FitzMaurice as chief engineer and 
county surveyor, and held this position until 
his retirement on November 30, 1930. During 
his tenure of office, considerable development took 
place in the construction of sewers, storm-relief 
sewers, and pumping plant. In 1920, he was 
appointed administrator of the Council’s housing 
development schemes in various London suburbs, 
and, in 1921, became a member of the Commission 
entrusted with the preservation of St. Paul’s 
Cathedral. For his work in this and other directions, 
the K.B.E. was conferred upon him in June, 1927. 





Following the exceptionally high tide in the Thames 


Se 


on January 7, 1928, which was attended by exten. 
sive flooding and loss of life, Sir George was askeq 
to investigate, in conjunction with Sir Frederick 
Palmer, the adequacy of the prescribed height for 
river defences in London. As a result, the defence 
works were raised in progressive steps, throughout 
the County from east to west. Sir George became 
a member of the Institution of Civil Engineers jn 
1899, and was elected President in 1930. He wag 
also a Chevalier of the Legion of Honour. 





ENGINEER REAR-ADMIRAL 
E. GAUDIN, C.B. 


THE death on March 8, in his 80th year, of Engi- 
neer Rear-Admiral Edouard Gaudin, C.B., recalls 
one of the most famous controversies which have 
been associated with the Royal Navy since the 
application of steam propulsion to warships; 
namely, the so-called ‘‘ Battle of the Boilers ” which 
resulted, in the early years of the present century, 
in the adoption of water-tube boilers in the heavier 
classes of His Majesty’s ships. It was on the 
strength of a report by Gaudin, then a young officer 
holding the rank of engineer, that the decision was 
taken to fit Belleville boilers, which had been in 
use for some time in the French Navy ; and it was 
his experience and skill in the development of the 
naval water-tube boiler which particularly marked 
his subsequent career. 

Edouard Gaudin was a native of Guernsey, and 
entered Devonport Dockyard at the age of 15. 
In the same year, 1880, he had the distinction of 
being the first entry in the new Royal Naval Engi- 
neering College at Keyham. Subsequently, after 
being gazetted assistant engineer in 1886, he studied 
at the Royal Naval College and, in 1888, was 
appointed to the second-class cruiser Raleigh. 
Promotion to the rank of engineer followed in 1890. 
In 1892, Sir William White visited various French 
naval stations and, on his return, reported to the 
Admiralty that the French had decided that water- 
tube boilers should be used in naval vessels. An 
improved form of the Belleville boiler was being used 
in French merchant ships, and the British Admiralty 
arranged for an officer to make a voyage in one of 
these ships to study the working of the boilers. 
Gaudin, who was one of the only two engineer 
officers who were qualified at that time as interpre- 
ters in French, was selected for this duty, went to 
Australia and back in a ship of the Messageries 
Maritimes, and reported favourably on the boilers. 

Thenceforward, his naval service was almost 
wholly concerned with water-tube boilered ships. 
He was appointed to the gunboat Speedy in 1892, 
to the destroyer Zebra in 1894, and in 1895 to the 
President, “for service with new torpedo-boat 
destroyers.” In May, 1897, he was promoted to 
chief engineer, and in tke following year went to 
sea again in the destroyer Stag. In 1899, he was 
appointed to the cruiser Spartiate, with Belleville 
boilers, and in 1903 (by which time he had become 
engineer commander) to the Good Hope, similarly 
boilered. In 1905 he was attached to the Naval 
Intelligence Department, where he served until 
1909, returning to sea in that year in the battleship 
Dreadnought. He was gazetted engineer captain 
in 1911, and from then onwards served at the 
Admiralty. For a time, he was in the department of 
the Director of Naval Equipment and also, for a 
period, was an engineer overseer; but he became 
most widely known among marine engineers when, 
shortly before the 1914-18 war, he became Assistant 
Engineer-in-Chief under the late Sir Henry Oram. 
When, in 1917, Sir Henry was succeeded as Engi- 
neer-in-Chief by Engineer Vice-Admiral Sir George 
Goodwin, Gaudin succeeded Goodwin as Deputy 
and continued in that position until his retirement, 
which, as stated above, took place in 1920. Admiral 
Gaudin took little part in engineering activities 
outside of his immediate work, and, few references to 
him are to be found in the transactions of techni- 
cal societies ; but he was held in high regard as an 
engineer by all who had dealings with him, and, 
will be remembered, in particular, as one who ex- 
erted considerable influence in promoting the high 
standard of efficiency and sustained performance in 
naval engineering to which so many flag officers paid 





tribute during the war of 1914-18. 
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SYMPOSIUM ON SURFACE FINISH.* 


THE STRUCTURE OF SLIDING SURFACES.t 
By Prorzssor G. I. Frxon, M.B.E., F.R.S. 


Tue state of a surface can be described in terms of 
its texture and structure. Texture comprises geo- 

phical features such as ridges and valleys, pits and 
peaks, crystal outlines, etc., while structure is deter- 
mined by the nature and arrangement of the atoms. 
The importance to the engineer of the macroscopic 
and microscopic features of surface texture and struc- 
ture are now well recognised, and profilometry and 
microscopy have become routine techniques in fine 
mechanical engineering; furthermore, experience 
gained in the effect of surface finish on mechanical wear, 
corrosion, adhesion and such like surface properties, 
points with increasing emphasis to the importance of 
the roles played by the submicroscopic texture and fine 
structure of surfaces. 

Direct access to these submicroscopic domains first 
became possible through the experimental discovery 
that moving electrons, long known to be easily stopped 
by matter, interact with it as if guided by systems of 
waves of wavelength determined by the electronic 
kinetic energy. A beam of electrons with a speed of 
the order of half that of light is easily produced and 
has an even shorter associated wavelength than the 
X-rays commonly used in the analysis of bulk structure. 
Unlike X-rays, electron beams, being streams of charged 

icles, can be deflected by electrostatic or magnetic 
lds ; thus the diffracted rays into which an electron 
beam is split on impinging on matter can either be 
reassembled into a greatly enlarged image to reveal 
textural details of a fineness approaching that of the 
atomic spacing in crystals (electron microscopy), or the 
directions of the diffracted beams can be recorded, as 
in X-ray diffraction analysis. The resulting diffraction 
pattern reflects the degree and nature of the order 
in which scattering centres are a . These 
scattering centres are the atoms, their distance apart 
in any orderly arrangement being comparable with the 
wavelength of the diffracted electron waves. 

Owing to the short wavelength and the extremely 
high energy of the electron beam, many times that 
associated with the normal X-ray or light beam, 
electron lenses of small aperture can be used, thus 
eliminating most of the difficulties associated with 
optical microscopy. Monochromatisation of the beam 
is also not difficult. The most serious limitation in the 
application of electron microscopy is that it is confined, 
for the time being, to the examination of films thin 
enough to transmit the electron beam. Thin films can, 
however, be cast on metallic surfaces and examined as 
replicas after stripping, with results which have already 
proved of considerable value. 

Electron diffraction is less limited in its application. 
Thin films can be examined by transmission, and the 
surfaces of solid specimens, too thick to be penetrated 
by the electron , can be examined at grazing 
incidence. Owing to the low etrating powers o 
the beam, the information afforded by electron diffrac- 
tion is confined to a few atom layers at the surface of 
the material. It is precisely this circumstance which 
renders electron diffraction invaluable in the study of 
surface structure, which can, and often does, differ 
greatly from that of the underlying bulk structure as 
revealed by X-rays. 

The degree of orderly complexity of the electron 
diffraction pattern is determined by the orderliness of 
the arrangement of the atoms in the surface; thus a 
liquid pan: , in which the chief feature of order is the 
mean distance apart of the atoms, gives a pattern 
consisting only of a few diffuse broad haloes. With 
incipient crystal growth and increasing orderly arrange- 
ment of the crystallites, the pattern features show a 
corresponding increase in symmetry, precision, and 
wealth of significant detail. With a polycrystalline 
surface, the haloes characteristic of amorphous matter 
narrow down into rings, the dimensions and sharpness 
of which depend on the atomic arrangement and 
crystal size, respectively, and eventually the = 
break up into sharply defined spots as the crysta 
attain to microscopic dimensions. When the crystals 
are orientated, the rings may either break up into arcs 
or undergo significant changes in their relative inten- 
sities, until finally, with a single crystal, the ring or 
arc pattern is replaced by an arrangement of spots, 
the symmetry of which reflects that of the completely 
ordered atomic arrangement in the single crystal as 
viewed by the incident electron beam. 

Sliding surfaces are meant to be kept apart by the 
lubricant, and, if this were achieved in practice, wear, 
apart from corrosion, would hardly occur. The trend 
in mechanical engineering to-day, however, is to take 
such full and wilt udvantage of any advance in surface 





* Held at the Institution of Mechanical Engineers, 
London, on Friday, March 9, 1945. 

t Introductory paper in Group I (Physical Aspects). 
Abridged. 


finish or lubrication that attention has become focused 
mainly on boundary conditions of lubrication and 
oe on their breakdown and its consequences. 

root cause of breakdown is texture, which is 
responsible for an uneven load distribution and for 
local weakening of the boundary oil film at precisely 
those spots where the loading tends to be excessive. 
With the tendency towards increased loading, it is 
unlikely that improvements in surface finish and lubri- 
cation will ever quite eliminate breakdown; thus 
breakdown has to be accepted and the plan must be 
to understand the nature of the resulting surface 
changes, and, in the light of such knowledge, to take 
steps to suppress harmful breakdown effects and pro- 
mote those conducive to low friction and wear. Elec- 
tron diffraction has thrown fresh light on these 
problems. 

When breakdown occurs, the sliding surfaces are 
subjected to a mutual polishing or burnishing process 
which does not consist of a mere wearing away of high 
spots. It is now known that the “run-in”’ metallic 
surface is an amorphous glass-like layer formed by 
the congealing of metal softened, or even liquefied, 
and caused to flow into the valleys by high local 
frictional temperatures and pressures exerted at high 
spots; thus polishing not only results in textural 
changes, but also in a profound and important change 
in structure. Not all the flowed metal adheres to the 
surface; some is lost and thus contributes to wear. 
Other things being equal, this loss seems to be con- 
nected with the distance which the metal must flow 
before finding a lodgment. It has been found that 
the direction of a sliding motion in relation to that 
of the scratches left by the finishing process has an 
important bearing on the running-in of a surface. If 
the scratches lie at right-angles to the sliding motion, 
wear is at a minimum, for the flowed layer formed on 
the ridges can settle immediately into adjacent valleys 
and fill them up; but when the scratches and slidi 
motion have the same direction, the flowed materi 
may travel far enough to solidify and cool before it 
has a chance to adhere to the substrate, and thus 
remains in the oil to be carried away as detritus. In 
either case, when running-in is completed, the subse- 
quent behaviour of the surfaces is similar, but in the 
first case the final fit is closer than in the second. 

The pre-history of surface finish can have a more 
profound and permanent effect upon wear than the 
final finish. If the pre-history process has broken up 
the crystal structure and thus hardened and toughened 
the material to a considerable depth below the surface, 
excessive wear can occur. Welds formed between 
areas of flowed material on the sliding surfaces no 
longer shear in or near the plane of sliding, but may 
yield only in some deeper region near the junction of 
the disturbed and undisturbed crystal layers. Exces- 
sive scoring and heavy wear may be the result even 
though, when judged by profilometry or the micro- 
scope, the original surface finish had appeared un- 
exceptionable. 

The formation of an amorphous flowed layer is not 
the only structural change which sliding, under the 
severe conditions usual to-day, may induce. On a 
cast-iron surface, three distinct structural changes have 
been observed. The first consists of the spreading 
over the surface of thin crystalline sheets of graphite 
which come from inclusions opened up by wear. The 
graphite crystals are orientated with their slip planes 

1 to the surface and therefore can act as a 
undary layer of solid, pressure-resisting lubricant 
during temporary breakdown of the normal oil film. 
Beneath the graphite layer, the normal amorphous 
metallic flowed layer can be recognised; and this, in 
turn, is generally seen to be covered by an exceedingly 
thin and optically quite invisible oxide layer which 
is either amorphous or consists of very small crystals. 

An oxide layer can be detected on most “ run-in” 
surfaces. Especially in the case of ferrous metals, the 
nature of this oxide may play a most important role 
in mitigating the effects of breakdown. In this case, 
when punctured as a result of excessive loading, the 
oxide film seems to “ neck” the weld formed between 
the sliding surfaces and thus facilitates the rupture of 
the weld in the plane of sliding shear, rather than in 
some deep-seated portion in one or other of the sliding 
surfaces. Punctures in this beneficial oxide film are, 
under normal running conditions, self-healing. Run- 
ning-in under conditions of excessive load and inade- 
quate lubrication may, however, produce an oxide film 
of a kind which, far from affording protection, actually 
leads to excessive wear. The reasons for this are not 
yet clear, though they would seem to be associated with 
differences in crystal structure. Once the beneficial 
oxide film has been formed by running-in under 
moderate loads and ample lubrication, it regenerates 
itself even when mishandled by excessive loading and 
poor lubrication; but the undesirable kind of film 
endows the surface permanently with poor wearing 
properties which can be eliminated only by such drastic 
measures as re-honing. 





The chief role of the extra high-pressure lubricant 








seems to be that of promoting the formation of hard 
oxide, sulphide, and similar compound films which are 
resistant to penetration and favour the “ necking ” 
of welds in the manner described above. 

The engineer is making increasing use of surface 
films, with good sliding and wearing properties, 
deposited on substrates which in themselves do not 
wear well, but possess thermal and mechanical strength 
properties which are otherwise good for the purpose 
intended. Examples are tinning and, particularly, 
chromium plating of the cylinder liners of internal- 
combustion engines. Here the adhesion of deposit to 
substrate is all-important, and electron diffraction has 
shown that a‘ sine qua non of good bonding is that the 
substrate metal should be able to affect and, indeed, 
largely control the crystal size and orientation of at 
least the initial layers of the deposited metal. Another 
though different case of substrate-deposit adhesion is 
that of the bonding of rubber to brass. It is now 
known that the electrodeposited brass surfaces nomi- 
nally supposed to consist of «-brass alone may have a 
surface contamination which is easily detected by 
electron diffraction, though its exact nature is not yet 
understood. Rubber bonds to these contaminated 
surfaces are weak and unreliable. 


SURFACE FINISH IN RELATION TO FRICTION 
AND LUBRICATION.* 


By D. Ciayton, D.Se., A.M.I.Mech.E. 


Ir would be expected, and it has been confirmed 
experimentally, that surface roughness would not 
affect the behaviour of lubricated surfaces when a 
complete fluid film exists between the elements. 
Lewist has suggested, however, that the surface 
roughness should not be allowed to be more than 
10 per cent. of the film thickness. In mechanisms 
normally lubricated by fluid films, therefore, surface 
roughness comes into play mainly when incipient 
contact occurs, when there is what is often called 
mixed lubrication. Surface roughness is thus « perti- 
nent factor with boundary and dry lubrication. 

The earliest explanations of the friction of surfaces 
were in terms of the asperities interlocking and the 
work required to lift a body over the other’s asperities. 
This gave way to the adhesion theory, which has 
commanded support for a long time. It is not univer- 
sally held, however; Bikerman and Ridealf, for 
example, have recently maintained the importance of 
roughness in this connection, and Ernst and Merchant§ 
have considered the need for a roughness as well as 
an adhesion factor in their general expression for 
friction. So much has yet to be learnt of the funda- 
mentals of friction, however, that no firm conclusion 
as to the effect of surface finish can be drawn at this 
stage. There are also contradictions as regards wear. 
Support is generally found, however, for Underwood’s|| 
statement that improvement of finish is more n 
for a steel surface working with the harder bearing 
metals, such as bronze, than with the soft white 
metals ; an exception in the former class may be cast 
iron. The following items are chosen to illustrate 
work in this field. 

Bowden and Tabor** have given an explanation of 
the law of Amontons that coefficient of friction is inde- 
pendent of (nominal) area of contact and of the load, 
on the basis that the real area of contact occurring 
between two surfaces is much less than the apparent 
area and that plastic flow occurs to give adhesion areas 
and thus friction force proportional to the load. 
Gongwertf has indicated how the influence of direction 
of finish marks on friction varies en np tram, metal, 

anti-score metals having a lower friction parallel 
ag te marks than at vightengies to them, and poor 
anti-score metals the opposite; oleic acid as a par- 
ticularly “‘ oily ” lubricant, reverses the latter and gives 
uniformity. An important detail feature of wear and 
friction is the transfer of material from one contact 
element to the other, and Sakmann, Burwell, and 
Irvinef{ have shown by a novel radiographic method 
that there is a greater transfer of material from a base- 
plate to aslider the greater the roughness, provided that 
the slider is harder than the baseplate ; the effect on 
friction has not been investigated, but it is a case where 
such correlation would have been valuable. 

It is said that putting a higher finish on the top face 
of a cutting tool has an important effect on finish of the 





* Paper presented in Group I (Physical Aspects). 
Abridged. 

t Proc. of Conf. on Friction and Surface Finish (1940). 

t Phil. Mag., vol. 27, page 687 (1939) and vol. 32, 
page 67 (1941). 
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work by reducing the friction at the tool; this tilts the 
shear plane of the chip away from the new work con- 
tour, according to Ernst and Merchant’s 1941 analysis. 
It is claimed elsewhere* that the pressure developed on 
a lapped tool is less than on a ground one, extending 
the life three to five times; ‘“‘ superfinishing ’’ allows 
an increase of 25 per cent. in parts per hour. To chemi- 
cal smoothing Beeck, Givens, and Williams} attributed 
the wear-reducing qualities of certain phosphorus and 
arsenic compounds (such as_ tricresyl-phosphate and 
triphenyl-arsine) in lubricants. The theory was that 
iron-phosphide and arsenide were formed at rubbing 
temperatures, and they, with iron, formed lower melting- 
point eutectics. Thus at the high points of contact, 
earlier melting can occur than with ordinary lubricants, 
with consequent smoothing; this leads to reduced 
wear, in contrast also to the case of sulphides and 
chlorides formed with extreme-pressure lubricants. 

In the disc-type extreme-pr lubricant-testing 
machines, aia smoothness has given increased 
load-carrying capacity for ordinary lubricants. Sup- 
port for this is given by Evans} with a Timken 
machine ; Schiirigs, however, finds the contrary with 
an Almen machine, which has a journal bearing as test 
element and may therefore yield results related to those 
given later. Normally the grinding marks will be 
circumferential and it would be interesting to know 
what would be the result of a criss-cross pattern as in 
Maag gear ae and of a pitted surface (avoiding 
chemical effects in the latter case). In the S.A.E. 
machine, finer finish also led to reduced discrimination 
between the various lubricants, the failure loads 
bunching together. 

Too smooth a surface can be a disadvantage in par- 
ticular cases. While the adhesion between block 
gauges is necessary to their use, the same phenomenon 
between other similarly highly finished surfaces may 
cause difficulty of manipulation ; thus the baseplates 
of measuring instruments are grooved to limit the areas 
of contact. It is probably this same adhesion, obtained 
through mating from plastic deformation and not work- 
shop precision, which in general causes seizure and 
seuffing between surfaces; high finish with hard 
materials does, however, tend to this result. Highly 
finished fused-silica plates ‘‘ wrung ”’ together for mak- 
ing échelon diffraction gratings (Williams||) tear each 
other if forced apart mechanically. Taylor and Holt‘ 
have shown the increase of wear with increase of rough- 
ness of brake-drum surfaces, woven linings being 
affected more than moulded ; little effect was found on 
friction. 

With oil-seal materials, some recent friction measure- 
ments have shown the greater friction and wear of 
synthetic rubber with increased roughness, particularly 
when the roughness marks are at right angles to the 
direction of relative motion; leather is much less 
sensitive to surface finish. Stott** refers to ‘‘ plunge 
grinding ’’ of journals in connection with synthetic 
rubber, presumably to avoid a “screw thread” with 
an axial component of motion; he refers also to the 
lower coefficient of friction with porous surfaces holding 
oil than with well-finished surfaces, and to the low 
wear of a sprayed-metal journal. 

Much interest has been aroused by statements on 
the effect of surface finish on behaviour under these 
conditions ; it is important to recognise, however, that 
the latter are very ill-defined for obtaining consistent 
measurements of friction and wear, and this both 
explains the divergence of some of the results and makes 
caution necessary in wing conclusions. The ex- 
tremes occur where the surface is so rough that a fluid 
film is easily destroyed (as by a multiplication of the 
effects of grooves in the load ing films of bearings), 
and where the surfaces are so smooth that the time 
taken for a film to be squeezed out is so long that one 
surface appears to float easily on the other (as with 
surface plates). The results obtained by Heidebroek 
and Pietsch,tt on the decrease of time and load to bring 
surfaces into contact with increase of roughness, bear 
on the latter point. It is important to note the influ- 
ence of geometrical truth in these cases; untrue sur- 
faces, however smooth, allow contact to occur relatively 
easily, and the effect can be much greater than that of 
roughness. In journal bearings, it is difficult to get the 
generator line straight to 0-0001 in. and avoid taper, 
whereas ordinary methods will reduce surface irregu- 
larities to 0-00001 in. ; spur-gear teeth and piston rings 
are similar. 

In journal bearings, the effect of improving the finish 
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of the journal is to decrease the value of the non- 
dimensional group > (Z = viscosity, N = number of 


revolutions per unit time, P = load per unit of pro- 
jected area) at which the friction reaches its minimum 
value, where incipient contact is first thought to occur 
as the film becomes progressivly thinner ; at the same 
time, it decreases this minimum and makes the rise of 
friction with further decrease of speed and increase of 
load and temperature more abrupt. These results are 
explained by the increase of finish, allowing the average 
film thickness to become less before contact occurs. 
Burwell, Kaye, van Nymegen, and Morgan* also 
showed that the wear of the journal under constant-load 
rubbing conditions ended in two hours with the rough- 
est surface, and that there was a straight-line relation 
between this total wear and surface finish values. 
Emphasising the rubbing aspects by using an Amsler 
machine with one disc stationary—that carrying the 
bearing metal (mainly copper-lead)—Dayton, Nelson, 
and Milligant showed rougher shafts to have a greater 
tendency to “seize”; wearing-in smoothed the tops 
of the ridges on a minute scale, resulting in a large 
change of friction. 

Buickt focused attention on journal finish by stating 
that artificial roughening improved the endurance of 
internal-combustion engine bearings, and this led to 
much discussion. One explanation involved the sug- 
gestion that the ap campers provided a series of Rey- 
nolds-type tapered films which, near failure, were better 
than larger single film. Another was that con- 
tinuous surfaces were more prone to seizure than one 
broken up by numerous oil pockets. To define the 
position, it is necessary to show either that the pockets 
(possibly below a certain size) do not diminish the load- 

ing capacity (by interfering with the hydrodynamic 
film) or that the loss of load-carrying capacity is com- 
pensated by the freedom from seizure conferred by the 
ready availability of oil from the pockets to all points of 
the surface when severe rubbing occurs; or, in other 
terms, that such a surface cannot be wiped free of oil 
so easily as a continuous one (note previous comment 


on oil seals). As oil molecules are very small compared 
with the roughnesses of even well-finished surfaces, it 
is not likely that they can be wiped away from a surface 


until plastic flow occurs ; it may be, therefore, that the 
explanation may have to be found in heat effects or 
other phenomena. Teetor§ has suggested that the 
higher load-carrying capacity with piston rings with 
broken-up surfaces is due to better local cooling. Such 
explanations do not fit the case of journal bearings as 
well as flat contact surfaces, and indeed Clay|| has 
recently shown directly that the load-carrying capacity 
of engine bearings increases progressively with improve- 
ment of the finish. Support for the oil pockets explana- 
tion has been claimed by quoting improved performance 
with sprayed-metal journals, the surface being porous 
(see, for example, Shaw). 

In the case of internal-combustion engine cylinders, 
finish is important in regard to running-in, wear, and 
sc ; numerous statements have been made on the 
importance of keeping a porous or oil-pocket surface 
to prevent scuffing and to reduce wear in regular run- 
ning, and equally of increasing roughness for the sake 
of facilitating running-in. Quick running-in has 
become a necessity, first to ensure freedom from blow-by 
(geometrical truth is important again here also), and 
also to provide a quick approach to a stable oil con- 
sumption, the latter being particularly important with 
aero-engines. Provision of a taper face for the ring is 
an alternative to the roughening mentioned above ; 
yet a further method is chemical pre-treatment—thus 
phosphating is advocated very generally. Attention 
has been concentrated mainly on the ring surfaces ; 
thus Underwood has suggested the need for turned 
surfaces of the rings (and piston) when working in 
smooth barrels, and Hinzmann** supports this, but the 
Wellworthy Piston Ring Companyff have preferred a 
process providing a cross-hatch pattern. 

It is a point for discussion whether the roughness 
should be provided for the rings and the cylinder left 
smooth, or whether the cylinder should be roughened 
alone or as well as the rings ; the author inclines to the 
first view, provided that a high standard of geometrical 
truth of the cylinder is attained. Kudlich{{ has found 
lowest wear and greatest scuffing resistance when one 
rubbing surface is rough and the other smooth. The 
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van der Horstt porous chromium plating has, howayer 
been recommended for cylinders (as well as rings) both 
for accelerating bedding-in and for reducing wear in 
running; Poppingat has also said that oil does not 
spread on a very smooth cylinder and that roughening 
occurs in running-in. Connor and Martz§ suggest 
that the honing method should, to avoid initial wea, 
and scuffing, give the finish initially that a cylinder 
acquires on running-in ; Kline|] has expressed similar 
views. A rag: point in connection with piston 
rings is the claim that high finish to the sides of the 
rings promotes freedom from ring clogging by not allow. 
ing carbon to cling. 

“* Phosphating *’ has several interesting feature in 
connection with surface finish. The soft easily wory 
surface promotes quick running-in; it reduces the 
deleterious consequences of geometrical irregularities 
on load-carrying capacity—the author has used it to 
remedy poor machin‘ng of slides, and it might find an 
ultimate field in avoiding the expenses of high finish, 
Under severe rubbing conditions, the load-carrying 
capacity of surfaces is increased as though by a chemic. 
ally-active lubricant ; thus the scuffing of piston rings 
and gears is deferred or prevented. hether the 
mechanism is a chemical one in which the phosphorus, 
a known ingredient of extreme-pressure additions, plays 
a part, or whether there is a purely physical effect of 
relief to high points and better load distribution by 
wearing (as would be useful at the tips and roots of 
gear teeth to relieve concentrated load), or whether 
there is simple anti-welding property in the non. 
metallic layer, does not seem to have been elucidated, 
After the top surface has been worn away, a pitted 
er is left which may have the advantages described 
above. 

The various results cited above show that much that 
is stimulating to thought has been brought to light 
already, but there is no doubt as to the need for much 
more systematic work to establish firm relations between 
surface finish and lubrication phenomena ; some of it 
dependent on progress in other fields, such as, for 
example, the specifying of the roughness of surfaces. 


SOME PRINCIPLES AND METHODS OF SURFACE 
MEASUREMENT.* 


By R. E. Reason. 


Tue imperfect surface can generally be discussed satis- 
factorily in two cross-sections taken at right-angles to 
each other and to the surface. Very often a single cross- 
section will suffice. The imperfections in any cross-sec- 
tion are usually measured in terms of their height ; but 
either their wavelength, or the slope of their flanks, 
needs also to be taken into account. It seems probable 
that the functional significance of imperfections of given 
height and shape will differ greatly according to their 
wavelength. Fig. la (on the opposite page) repre- 
sents the cross-section of a surface A B which is supposed 
to be perfectly smooth (like a mirror) and perfectly 
flat. Now suppose the surface to be slightly wrinkled 
as shown in Fig. 15, the height being, say, 0-0001 in. 
and the wavelength, say, 6in. The eye will see nothing 
wrong with the surface, and to an engineer it will still 
have a very high order of flatness. If, however, the 
wavelength is progressively reduced as shown in Figs. 
lc to le, the height remaining constant at 0-0001 in., 
both the visual and the mechanical quality of the surface 
will deteriorate until it compares only with medium- 
grade diamond turning. Thus an excellent “ smooth” 
surface can be turned into quite an indifferent “rough ” 
one simply by changing the wavelength of the irregu- 
larities and without changing their height at all. This 
point is vital, for on it hinges the question of what an 
instrument for measuring surface finish ought to 
measure. 

In order to make a quantitative, as distinct from a 
merely pictorial, assessment of the cross-section of the 
surface, it is necessary to choose a reference surface 
from which measurements can be made. The funda- 
mental reference surface may well be a supposedly 
perfect surface having the size, shape, and in some 
instances the position called for on the drawing. Fig. 2 
shows diagrammatically in side and end elevation a 
cylindrical specimen A having a number of imperfec- 
tions, and also the intended shape B, this being the 
fundamental reference surface. It is usual, and for 
average measurements essential, to describe surface 
finish not with respect to the fundamental reference 
surface considered above, but with respect to one deter- 
mined relatively to the irregularities themselves. In 
the selected cross-section, the practical reference line 
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may therefore be displaced from the fundamental 
reference surface both in position and in inclination. 
While these displacements can usually be ignored, 
they should not be overlooked. As examples, the 
axes X,X,, XgXq, and X,X,, would be used for chance 
measurements between 2,2, 7,2,, and x,x, respectively. 

Reference lines grazing the roots or crests have been 
proposed and are sometimes used. They have the 
advantage of permitting numerical distinction between 
a profile asymmetrical about the centre line and one 
of the same shape inverted ; but they have the serious 
disadvantage of being difficult to position in relation 
to irregular surfaces independently of accidental faults 
and without personal judgment. The most practical 
reference line which avoids these difficulties appears to 
be the centre line; defined as a line with respect to 
which the r.m.s. value is a minimum. This centre 
line has the further property that the areas on each 
side of it enclosed by the curve are equal. Instruments 
measuring the height of a part only of all the possible 
range of wavelengths may be called selective, and the 
wavelength at each end of the range at which the instru- 
ment ceases to be sensitive may be called the “ cut- 
off” wavelength, or simply the “cut-off.” In practice, 
the transition from full sensitivity to zero sensitivity 
is not abrupt, but occurs more or less gradually, for 
example as shown by the transmission curves in Fig. 3, 
so that a nominal value has to be assigned to the cut-off 
wavelength. 

Modern electrical integrating instruments of the 
simplest kind, such as are used for inspection purposes, 
are selective, and give a measure only of the shorter 
wavelengths. It is important to realise that the measure- 
ment made by the meter is not that of the surface 
itself, but of that representation of the surface offered 
to the integrating meter by the pick-up, amplifier, and 
filter circuits used to control the selectivity. Measure- 
ment both of the average and of the r.m.s. value is 
made with respect to the straight r.m.s. centre line 
of the current (or voltage) waveform operating the 
meter. While the simple centre-line system of measure- 
ment may not be ideal, it has the advantage that when 
the selectivity is specified, it becomes a definite measure 
which can be made independently of any kind of 
personal judgment. It would seem sensible to retain 
it at least until more is known about the relation 
between surface characteristics and performance. It 
may be that some function connecting the two will 
eventually be discovered, at any rate for a limited 
range of applications, in which case the apparatus 
could with advantage be built to show the numerical 
value of the function directly. 

The degree of selectivity best adapted to throw 
light on a given aspect of the surface may differ accord- 
ing to circumstances. There is some experimental 
evidence to suggest that for assessing the scratch-marks 
caused by the fine finishing processes, exclusively of 
undulations due to chatter and like causes, an average 
number including all wavelengths up to 0-01 in. will 
provide a useful index ; but on the o' hand an index 
best adapted to describe the usefulness of the surface 
regardless of the cause of the imperfection may have 
to include much longer wavelengths. As the signi- 
ficance of the average or r.m.s. number tends to decrease 
as the wave-range is increased, two or more numbers, 
each taken with a different degree of selectivity, may 
be required for a fully practical description of the 
cross-section. The effect of using instruments with 
the degrees of selectivity shown in Fig. 3, of which H, 
J, and K are roughly represen tative of three present-day 
commercial instruments, is shown in Fig. 4, page 218, 
together with the true graphs of the selected specimens. 

Standardisation of instruments in respect of selec- 
tivity is obviously required, but so little is known 
about the functional significance of wavelength that, 
at least for the present, it is necessary to assume that 
different degrees of selectivity must be catered for. 
Correspondingly the required degree of selectivity 
must be specified on the drawing alongside the average 
reading. A proposal which has been put forward, and 
which may be standardised, is that successive steps 
should form a geometric progression with a common 
ratio of 4/10 and a first value of 1 micro-inch, each 
step being designated by a letter. The series is given 
in the table in the next column. If the average reading 
had to include all wavelengths between two given 
values, these values would be indicated by attaching 
the appropriate letters to the required index number. 
If the only wavelengths to be omitted at the short- 
wavelength end were those suppressed by the stylus 
(values shorter than E or F) it would be permissible to 
specify only the long wavelength cut-off, for example 
7J or 7K. These wavelength letters can be used as 
names for the units of average measurement, for if it is 
accepted that the relevant ordinates are always to be 
measured in micro-inches, it will be sufficient, and 
more informative, to speak for example of 7J’s, or 
7K’s, than of 7 average micro-inches. The latter 
designation is really meaningless until the waveband 
to which it relates is defined. 





If all commercial instruments were constructed with 
cut-offs at one or other of the standard values, as might 
seem best to maker and user, there would be built up, 
in course of time, an immense amount of coherent 
data amenable to statistical analysis, on the basis of 
which sound workshop standards for different classes 
of work could be laid down. 

The first problem of measurement is to provide a 
datum. For short wavelengths (less than about 0-02 
in.) this can take the form of a rounded skid sliding 
on the surface to be measured: the radius must be 
such that the up and down movement of the skid is 
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small compared with that of the stylus. For medium 
wavelengths up to 1 in. or so, measurements are best 
made either with respect to an auxiliary reference 
surface (which may take the form of a slideway asso- 
ciated with the pick-up) or with respect to a datum 
generated by a shoe which nominally fits the surface 
at least in the direction of traverse. The length of 
the shoe must be at least twice the longest wavelength 
to be measured. For long wavelengths it is simplest 
to use an accurate slideway or reference surface for 
lengths up to a foot or so, and for greater lengths to 
use the point-by-point method of the auto-collimator. 
Very long waves occurring in the circumferential 
direction of a circular piece can be checked by rotating 
the piece in a V-block ; but the angle of the V should 
be properly related to the number of lobes. The upper 
diagam in Fig. 5, page 218, shows an example of 26 
chatter marks superimposed on five lobes round a gud- 
geon pin. The lower diagram shows the effect of 
changing the angle between the supports by 14 deg. ; 
the chatter marks are suppressed by virtue of an in- 
correct angle. A corresponding consideration applies 
to the spacing of the feet of the mirror carriage in the 
autocollimator method. 

Two methods of measuring the height by optical 
methods are known, (a) the “ light-slit ” method, and 





(b) the interference method. In the “ light-slit” 
the datum is generated jointly by a knife 
edge focused obliquely on the work, and by a straight 
graticule line or slideway in the viewing system, 
relatively to which the irregularities are measured. The 
method is probably limited usefully to magnifications 
below 500. In the interference method, interference 
i are formed between the surface and an inclined 
glass or quartz surface mounted closely above it. These 
fringes are viewed through a microscope the construction 
of which determines the resolving power. Measure- 
ment of the width and depth of some interference 
fringes from a finely lapped surface revealed very few 
scratches to the bottom of which a stylus of 0-0001 in. 
radius could not have reached. 

In addition to the optical measuring methods men- 
tioned above, optical comparison microscopes for com- 
paring the appearance of a master specimen and a 
sample are known. These instruments only give a 
plan view, and do not measure the height of the un- 
dulations. They are at their best for showing differ- 
ences between specimens finished by different pro- 
cesses, and unfortunately at their worst for showing 
differences between nominally similar parts, which is 
the purpose for which they are needed in the workshop. 
They tend to work selectively with to wave- 
length, the degree of selectivity depending not only 
on the optical constants of the microscope and its illu- 
minating system, but also on the degree of polish and 
the character of the surface. The eye seems to assume 
that the roughness increases according to the apparent 
pitch of whatever markings predominate, so that as 
the magnification is increased, emphasis is thrown 
on progressively shorter wavelengths. Specimens are 
graded on a basis which may bear little or no relation 
to the readings of a stylus instrument; and while 
quite small differences in finish may be observable 
in some cases, considerable differences may be missed 
in others. As an example, two ground specimens 
which gave average readings of 4K and 32K, and were 
obviously different to the naked eye, could hardly be 
told — with a comparison microscope having a 
magnification of 40 diameters (see Fig. 6, Page 218). 

Photometric instruments in which the quality of the 
surface is assessed according to the extent to which a 
beam of light is reflected or scattered by the surface 
are also known. These instruments are useful when 
the visual appearance of the surface is the sole criterion 
of quality. Their indications, however, can r no 
direct relation to the height of the undulations. 

The need of industry is for simple workshop instru- 
ments giving sensible measures of surface quality. 
Their provision is impeded mainly by lack of sound 
experimental data on what really needs to be measured, 
and on how accurately measurements should be made. 
When all the factors to be taken into account are 
considered—factors concerning the physical structure 
and behaviour of the surfaces, geometrical factors 
concerning the effect of different profiles and wave- 
lengths, and the effect of all these in relation to stress 
and lubrication—it becomes clear that a great deal of 
work will be required before general principles can be 
firmly established. It is not a one-man job, and it is 
to be hoped that the question involved will become 
the subject of well-organised research, perhaps on a 
co-operative basis. Not until then will the need of 
industry be reliably satisfied. 


MEASUREMENT OF SURFACE WAVINESS.* 
By C. Trums, M.Eng. 


THE inspection of surface finish has hitherto been 
confined mainly to the measurement of the fine surface 
texture caused by the cutting action of the tool. The 
maximum pitch or wavelength of these fine surface 
irregularities is in general controlled by the traverse 
feed of the machine. In addition to the measurement 
of the fine surface texture, however, the inspection of 
the finish may be complicated by the presence of 
surface waviness having a pitch greater than the 
traverse feed of the machine. This waviness is referred 
to as “ macro-roughness ” and is generally associated 
with varying conditions of the machine traverse and 
vibration; or it may represent a relic of previous 
machining marks not completely removed in the 
finishing operation. It is quite possible that in certain 
cases the amplitude of the macro-roughness may be of 
greater importance to the functioning of the com- 
ponent than the magnitude of the fine surface texture 
(micro-roughness). For example, it would appear that 
the load-carrying capacity of journal bearings would 
be controlled by the amount of macro-roughness rather 
than the micro-roughness. 

The complete analysis and representation of surface 
finish should cover both macro- and micro-roughness, 
and it is desirable that methods of specifying surface 
finish should be developed which will take account of 
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both conditions. In order to measure the amplitude 
and to study the periodic nature of the undulations, 
it is necessary to traverse across several cycles of the 
wave. With existing types of surface-recording instru- 
ment, this is not in general possible, due mainly to the 
restricted traverse length, which does not exceed 
about } in. In addition, these instruments normally 
generate their own datum line by means of a radius 
skid which contacts the surface under test. The skid 
. Tadius is usually about 1 in., which is sufficient to 
bridge across the fine surface texture. With the longer- 
pitched waves, however, the skid may tend to follow 
the shape of the surface unevenness and thus falsify the 
resulting record. For wavelengths up to about 0-02 in., 
the errors introduced by a skid of 1 in. radius can in 
general be neglected, but it is possible for a wave of 
relatively long pitch to remain unde when 
exploring a surface with any of the existing instruments. 
The paper describes a portable instrument of simple 
construction designed at the National Physical Labora- 
tory for the measurement of the grosser surface 
irregularities. 

e general arrangement of the recording instrument 
is illustrated in Fig. 7. The instrument employs a 
direct mechanical method of magnifying the surface 
undulations and records them on a smoked glass plate. 
The mechanical amplification used is about 40 times, 
which is increased to 2,000 times when the record is 
examined at the screen of a projector, with optical 
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magnification 50 times. The exploring probe consists 
of a +;-in. diameter steel ball which passes over most 
of the fine surface texture but picks up the more 
coarsely pitched undulations. The maximum traverse 
length is about 2 in., which is very much longer than 
that used in existing surface-finish recorders. 

The instrument is shown in Fig. 8, opposite, and its 
mode of operation on a plane surface is as follows. The 
exploring probe a is at the lower end of a vertical spindle 
b, passing with clearance through a hole in the flat 
soleplate c on which the instrument rests upon the test 
surface. The soleplate is 1} in. square, thus providing 
ample bearing contact area. The spindle is adjustable 
in position vertically by releasing the set screw d and 
it is set so that the tip of the contact point is about 
0-002 in. below the surface of the plate c. This setting 
is easily made with slip gauges or with a thin shim of 
paper. When placed firmly on the surface, the spindle 
is, therefore, displaced upwards by the amount it is 
initially set forward. 

The . ifying movement consists of two brass 
discs e and f (shown in the enlarged view) coupled 
together by three inclined steel ligaments g, 0-002 in. 
thick, spaced at 120 deg. The lower disc is fixed to 
the soleplate and the spindle is an easy fit in the 
boss of this disc, but is locked in the corresponding 
boss of the upper disc by the set screw d. Any axial 
movement of the spindle must thus be accompanied by 
a rotational motion which actuates the recording 
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point A carrying a scribing needle at its free end. For 
small displacements the rotational motion is propor- 
tional to the axial, and it is easy to obtain a mechanical 
amplification of about 40 times at the scribing point. 
To record the surface profile it is necessary to 
traverse the glass plate in the direction at right-angles 
to the movement of the scribing needle, by an amount 
proportional to the distance the instrument is moved 
by hand over the surface. With this object the glass 
plate is carried on a slide j constrained to move on 
two cylindrical guides k and J. It is moved along the 
guides by the rotation of the arm m about a pivot 0, 
the drive being by direct contact between the arm and 
a steel pin v in the slide, acting against the compression 
spring p. The arm is rotated by means of a fine cord q, 
which passes through the hole r, and is anchored to 
the surface under test by a brass block fixed thereto 
by wax or plasticine. With this arrangement it is 
possible to have a traverse length up to about 2 in., 
which is reduced to about 0-25 in. on the record 
plate. The instrument is moved over the surface by 
hand, applying just enough pressure to keep the sole- 
plate in close contact. If the traverse is required in a 
true straight line the instrument is moved along in con- 
tact with a straight-edge held on the surface. For use on 
external cylindrical work the counterweight s is replaced 
by a steel plate t, as shown in Fig. 9, opposite. This 
plate, with the soleplate, forms a 90 deg. V, by which 
the instrument can be located on the test-piece and 
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SYMPOSIUM ON SURFACE FINISH. 
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Fic. 11. Macro-ProriLe oF EXTERNAL CYLINDRICAL TURNED SURFACE. 





Fie. 12. ‘ Tatysurr”’ Recorp oF SuRFACE PROFILE. 























Fie. 15. PRoFitE or HicH-Quauity SuRFACE PLATE. 
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moved either circumferentially or longitudinally as 
required. Internal cylindrical. surfaces can also be 
inspected if the diameter permits the instrument to be 
inserted. For this purpose two side plates u, carrying 
parallel steel cylinders v as shown in Fig. 10, are 
attached to the body of the instrument. 

In Fig. 11 is shown the macro-profile of an external 
cylindrical turned surface in a direction parallel to the 
cylinder axis. This record indicates two quite different 
er of macro-roughness, i.e., irregularities of wave- 

ngth varying from 0-01 in. to 0-05 in. superimposed 
on a relatively long wave. The smaller irregularities 
are of an erratic nature, i.e., there is no consistency 
as regards de = or shape of the irregularities along 
the length of record considered. Since the micro- 
roughness is mainly controlled by the traverse feed of 
the machine, it would appear desirable to exercise 
some control on the amount of macro-roughness which 
can be tolerated, both as regards the amplitude of these 
irregularities and also the wavelength. At present 
macro-roughness is joosely defined as comprising all 
rities the wavelength of which exceeds the 
traverse feed of the machine. The wavelength of the 
grosser irregularities may be as great as 0-5 in. It is 
possible that a wavelength of this order may not be 
completely removed in any subsequent machining 
process, for example, grinding or honing, due to the 
very fine finishing cut used and the possible tendency 
for the machine too! to follow the waveform of the 
surface irregularities. 

In addition, it should be realised that this record 
shows little evidence of the micro-roughness of the 
surface, due to the fact that the exploring probe is a 
t-in. diameter ball, and so passes over most of the 
fine surface texture. In order to examine the micro- 
roughness of this surface, measurements were made 
with the “‘ Talysurf’’ instrument. Fig. 12 shows the 
surface profile of the same specimen made with the 
‘“‘Talysurf” instrument. On comparing this record 
with the record in Fig. 11, it should be noted that when 
using the macro-recorder a traverse length of 0-5 in. 

corresponds to a chart length of 3-3 in. With 
the ‘‘Talysurf’’ or similar instruments a traverse 
length of only 0-01 in. corresponds to a chart 
length of about 2 im., which is equivalent to 
0-066 in. on the macro-record. When comparing 
these two records, therefore, it is important that due 
allowance is made for the great difference between the 
horizontal scales of these two instruments. The 
‘* Talysurf ’’ record, Fig. 12, shows the micro-roughness 
of the surface with little evidence of the grosser surface 
irregularities. It is extremely doubtful, even using the 
full instrument traverse of 0-25 in., which would 
correspond to a chart length of 50 in., whether the 
resulting record would give a representative picture 
of the surface profile. In this particular example, 
quite clearly the macro-roughness is the more important 
of the two types of sarface defect. 

From these two records, therefore, it would appear 
necessary that surface finish examination should first 
consist of a preliminary survey to determine the magni- 
tude and character of the macro-roughness. This 
examination could be quite readily and quickly carried 
out by some simple and inexpensive instrument, 
similar to the one described in this paper. This test 
would indicate immediately whether the surface war- 
ranted further examination by the more refined type 
of recording instruments used for measuring micro- 
roughness. Fig. 13 shows the macro-profile of an 
internal cylindrical ground surface which again indi- 
cates the variations 4 the macro-ro tegen fees along the 
surface. In this case/the wavelength of the finer macro- 
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roughness is smaller and more uniform than in the 
previous example. This type of recording instrument 
is also very suitable for examining the surfaces of ma- 
chine “— or guides finished by scraping or lapping. 
The profile record could be used to give some indication 
of the amount of contact bearing area of the surface. 
pire —_ le, Fig. 14 shows the profile of a scraped 
the horizontal wa A rs end-m 
ane From this record the depth of the scraping 
marks amounts to 0-0004 in. Fig. 15 shows the 
surface profile of a high ag surface plate. This 
surface was scraped initially, but was finally finished 
by a light lapping process. The effect of the lapping 
process can be seen by the more uniform contact 
surface as compared the record in Fig. 14. 


(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 


A Constructional Engineer's Compendium.—It would 
be difficult to over-estimate the benefit that has accrued 
to structural engineers and other users of rolled-steel 
sections from the handbooks published over a number 
of years by the firms which have specialised in the 
production of such sections, and the appearance of a 
new edition of the Compendium issued by the Appleby- 
Frodingham Steel Company, Limited, will capaials 
be welcomed by those already acquainted with this 
valuable reference book. In addition to special sections 
on sheet piling, welding, and high-tensile steel, the 
book contains much useful information on reinforced 
concrete and timber as constructional materials and 
reproduces also a number of British Standard Specifica- 
tions and, by permission of H.M. Stationery Office, 
the Home Office Specification for chains and shackles. 
The edition being limited, it has been necessary to 
make a charge to prevent indiscriminate applications 
for copies ; but, to any one engaged in this branch of 

eering, the book may be commended as excellent 
value for the yeah that is asked for it. It is pub- 
lished by the Apple whee Steel Company, 
Limited, Scunthorpe, e Tinates 

Aircraft of the Fighting Sem. Vol. V.—1944 
Aircraft——In reviewing the previous edition of this 
well-produced reference book, we commented on its 
relatively low price, surmising that it might be attribut- 
able in part to the unusual editorial policy of describ- 
ing, in each issue, only the aircraft actually in opera- 
tional use during the year under review. That policy 
is still maintained, as also is the high standard of pro- 
duction in both text and illustrations; and though 
this year the price has been increased from 21s. to 
3ls. 6d., we see no reason to modify on that account 
the good opinion previously expressed. Among the 
new British aircraft types described are four improved 
Spitfires, the Barracuda and the Albemarle; the 
Warwick and York civil transports, and the Hamilcar 
glider. Outline drawings, the majority to a scale of 
1/72nd full size, accompany all descriptions ; and inci- 
dental features of the book are a compendium of air- 
craft markings, a compact summary of Allied and enemy 
designation systems, and a colour chart illustrating 
the colour standards adopted by the Ministry of Air- 
craft Production. As before, the compilers are Mr. 
H. J. Cooper and Mr. O. G. Thetford, and the editor, 
Mr. D. A. Russell, M.I.Mech.E. The book is published 
by the Harborough Publishing Company, Limited, 
Allen House, Newarke-street, Leicester. 

The Steam Boiler Yearbook and Manual (III).—As 
in former editions, the 1945 issue of this yearbook is 
divided into two parts, the first consisting of short 
chapters dealing with various aspects of current boiler 
practice and the second containing a summary of 
papers on the subject, delivered before institutions or 
published in the technical Press. Of the 25 chapters 
in Part I, six are new, and others have been more or 
less extensively revised. An addition to Part I is a 
short section containing book reviews, etc., including 
a list of the first 28 of the Fuel Efficiency Bulletins 
issued by the Ministry of Fuel and Power; this is 
useful as far as it goes, but it is unfortunate that the 
delays in publication, referred to in the preface, appear 
to have prevented this list from being brought more up 
to date, as at least ten more Bulletins have been pro- 
duced. The Steam Boiler Yearbook, which is edited 
by Mr. Sydney D. Scorer, A.M.I.Mech.E., is published 
by Messrs. Paul Elek (Publishers), Limited, Africa 
House, Kingsway, W.C.2, at the price of 30s. 





APPRENTICE TRAINING SCHEME OF WESTLAND AIR- 
CRAFT LImMITED.—On page 475 of our 156th volume (1943), 
we gave a detailed account of the apprentice training 
scheme in vogue in the works of Westland Aircraft, 
Limited, Yeovil, Somerset. We have now received a 
pamphlet in which are set out the regulations governing 
the selection, acceptance and training of apprentices by 
the firm. Particulars of remuneration and working con- 
ditions, technical education, scholarships, training in 
citizenship, prospects, and other matters of interest to 
apprentices and their parents, are given in the pamphlet. 
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ELECTRICAL APPARATUS. 


564,354. Filled Cable-End Box. G. R. A. Carr, of 
Brighton. (1 Fig.) December 7, 1942.—The invention 
aims at overcoming difficulties experienced in connection 
with the dielectric filling of cable-end boxes such as are 
used on transformers, reactors, voltage regulators and 
other electrical plant. The body of the box 1 is fabricated 
and has bolted-on cover plates over hand holes in the 
front and top. It is fitted over a hole in one side of the 
casing 4 of, say, an oil-cooled transformer. In side view 
the box is of an inverted L shape with a securing flange 
welded on at the end of the horizontal part of the L. 
The box body is liquid-tight and is designed to with- 
stand a hydraulic pressure of 15 Ib. per square inch. 
A pipe fitted with a stop valve 9 is connected between 
the top of the box and the casing of the transformer. 
Another pipe with a stop valve 11 connects the box at 
the bottom with the casing of the transformer. The 
top pipe is connected at its upper end to the main ex- 
pansion pipe 12 between the casing of the transformer and 
the conservator vessel 13 of the plant, just under the 
gas-collection relay 14 fitted in the usual way below the 
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(664,264) 
stop valve in this expansion pipe. The bottom pipe is 
connected to the main tank 4 of the associated plant at 
approximately 2 ft. above the bottom. The pipe has a 
branch connection with a drain valve 17 slightly above 
the stop valve 11. At the bottom of the box 1 is a 
fitting for the cable sheath 19, the conductor being 
connected in usual way with the transformer terminal 7. 
At the top of the box is fitted a pet cock 21 for admission 
of compressed air for emptying the box. Thus the 
cable-end box 1 can have a filling of the same liquid 
as is used in the transformer. Moreover, the pipe con- 
nections between the casing and the box provide a 
circuit for circulation of the oil through the box by the 
aid of the transformer cooling system. By this means 
the oil in the box 1 is maintained always in a sound 
condition. A hydrostatic head is also maintained on the 
oil within the box, so that voids cannot form and no 
ingress of moisture can take place. If any gas is formed 
in the box, the pipe-work permits its free passage up 
and out of the box. The box is filled by opening the 
stop valves 9, 11 in the top and bottom pipes. These 
valves are normally left open in service. In order to 
empty the box, the stop valve 9 is closed and a supply 
of dry compressed air admitted at the pet cock 21 to 
drive the oil through the drain valve 17, which would 
be subsequently closed. The box can be placed in 
service immediately after by opening the stop valve 9. 
Cooling off, “‘ topping up ” and de-aeration of the oil are 
not necessary. Reconditioning of the oil in the box can 








be effected as part of the cleaning process adopted for 
servicing the oil in the transformer casing. The gag. 
collection relay 14 gives warning of any trouble which 
may occur within the box, such as the working loose 
by vibration of terminal connections, and so on, thys 
extending the normal use of the relay for the detection 
of faults in the electrical plant in the incipient stage, 
( Accepted September 25, 1944.) 
MISCELLANEOUS. 

563,293. Mixing Drum. Dunford and Elliott (Sher. 
field), Limited, of London, and H. Lindars, of London. 
(9 Figs.) December 28, 1942.—The invention is rotary 
drum apparatus for mixing divided solid materials anq 
for bringing gaseous material into contact with divided 
solid material for the purpose of heating the material, 





f |in dehydration of a material, for cooling heated divide 


solid material, or for bringing about chemical reac. 
tions between a gaseous material and a divided solid 
material. 1 is the drum which is supported by rings 2 
on rollers mounted on bases. The drum is rotated by 
means of a toothed ring secured on it and driven through 
@ pinion which meshes with it. A series of radial walls 7 
extend longitudinally through the drum and decrease 
in depth from the inlet end at the right-hand side to 
the discharge end at the left-hand side. Each of these 
radial walls has a plate 8, extending from it over the 
radial wall 7 behind it, when considered in relation to 
the rotation of the drum; thus each plate overlaps the 
plate behind it but is spaced from it. Each plate has a 
ledge 9 directed inwardly of the drum at an angle to the 
general direction of the plate 8. The direction of the 
ledge 9 is also slightly away from the wall from which 
the plate 8 extends, so that when the wall is horizontal 
on the rising side of the drum the ledge is directed 
slightly downwards and material is not lifted by it 
above the bed of material. The ledge 9 is shown plane, 
but it may be curved slightly inwardly of the drum. 
Each plate 8 may be so disposed that it extends from 
its radial wall 7 at a distance from the inner end. This 
distance may become progressivley larger from the inlet 
to the outlet of the drum. In this way cups are formed 


_ Fig. 




















extending for the length of and at the tops of the radial 
walls of a depth which increases from the inlet to the 
discharge end of the drum. Feet may be provided at 
intervals on the undersides of the plates 8 to rest on the 
tops of the radial walls 7 and support the plates in correct 
relative positions. The drum rotates against a fixed 
head at the charging or inlet end, the head having a 
port 10 corresponding to passages 12 between the radial 
walls 7. It also has a second port 11 also corresponding 
to passages 12. The port 10 is arranged to the left of 
the vertical diameter of the drum and below the hori- 
zontal diameter, and the port 11 is arranged diametrically 
opposite to the port 10. This port constitutes means for 
introducing heating gas into certain of the passages 12 
which are below the body of material 13 treated in the 
drum when the latter is rotated and the port 11 con- 
stitutes means for the exhaust of the gas after it has 
passed through the mass 13. An extra port 18 for 
heating gas is connected to an exhauster and has a collect- 
ing hopper for dust carried off with the gas. The fixed 
head carries a feed hopper 20 and the discharge is over 4 
wall 21. In use the drum 1 is rotated. This causes 
the bed of divided solid material to be raised on the 
rising side of the drum and assume a position in which 
its surface is at the angle of repose of the material. The 
material is continually raised on this side until it falls 
downwards over the inclined surface of the bed. The 
ledges 9 assist in raising the material from the bottom 
of the bed until it reaches the top edge when it falls down 
over the surface of the bed. Heating gas is admitted to 
the passages 12, which are immediately opposite to the 
port 10 in the fixed head. The gas travels through the 
passages and passes outwards to the bed of material 13 
through the spaces between the tops of the radial walls 7 
and the undersides of the plates 8. It passes through 
the bed of material into the centre of the drum, whence 
it is exhausted through the port 11. A certain propor- 
tion of the heating gas is exhausted through the outlet 18. 
(Accepted August 8, 1944.) 
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A FAMOUS TRAINING 
SHIP.* 
By Enarnerr Captain Epcar C. Situ, 
5 O.B.E., R.N. 
(Concluded from page 182.) 


CORRESPONDING With the poop of the Britannia 
was the pleasant chapel on the upper deck of the 
Hindostan, in which I first heard a bishop preach. 





father and my brothers were all organists, I was 
only adding my modest contribution to the family’s 
musical record. In the Navy, music was certainly 
an asset whether one could either accompany 
“Riding down from Bangor,” sing the “‘ Songs of 
Araby,” strum the banjo, or enchant a wardroom 
with Beethoven’s sonatas in the manner of Lieu- 
tenant (now Admiral) Alan G. Hotham. 

The initiation of junior officers into the mysteries 
of steam, for which my senior colleague, Engineer 














Fie. 5. Szamansurp Scuoor, H.M.S. “ Brrrannia.” 


The last chaplain in the ship was the Rev. W. Harvey 
Royse, whose sincerity was manifest and whose 
devotion to the cadets entire. At a Sunday morn- 
ing service, when I was present, he tried to be both 
parson and organist. Thinking that he would like 
help, I scribbled a note, passed it to him and, at a 
beckoning nod, went to the organ seat. Mr. Bishop, 
the ship’s organist, had had an accident, and so, 
till he recovered, I was able to put to some use the 
lessons I had had as a boy of 14 at the new organ 
in the old Wesleyan Chapel at Gravesend. As my 

* Previous articles in this serief appeared in vol. 157, 
on pages 63, 303, 433 and 461; and on pages 23, 201, 
301 and 401 of vol. 158 (1944). 








(now Engineer Rear-Admiral) E. P. St. John Benn, 
and I were borne—my concern being, as stated 
previously, with the gunboat Racer, illustrated in 
Fig. 4, herewith—was, of course, no new thing. 
So long ago as February, 1857, orders were ‘given 
that midshipmen and acting mates were to be 
examined in the principles of the steam engine 
at the Royal Naval College, Portsmouth, then again 
in use for many purposes ; and when the Britannia 
was at Portland, Chief Engineer Charles Cottew, 
of the Colossus, used to give lessons in the ship. 
Such instruction seems to have been dropped when 
the Britannia went to the Dart. By then, much of 
the .early enthusiasm of lieutenants and com- 





manders for machinery had evaporated ; indeed, 
the ’sixties saw the growth of a spirit of antagonism 
towards the new means of propulsion which pro- 
mised to supersede the old. It may be that, in 
the ’seventies, cadets ventured into the engine room 
of the gunboat Dapper, but it was not until the 
appearance, in 1884, of the Wave that engineering 
in any form found a place in the curriculum. At first, 
the Wave was used for seamanship instruction, 
but afterwards her propeller was disconnected, 
her hold converted to a “steam study ” and she 
was moored to a buoy. The seamanship school 
(Fig. 5, herewith) was transferred to the Britannia. 

The first to be appointed for instructional work 
was the late Engineer Captain Joseph Langmaid, and 
his successors were, respectively, the late Engineer 
Rear-Admiral G. Elbrow, the late Engineer Captain 
Harold Gaisford, Engineer Rear-Admiral Sir Donald 
P. Green, the late Engineer Lieutenant F. J. Ser- 
combe, Engineer Captain T. W. Richards, Benn, 
myself, and the late Engineer Rear Admiral E. W. 
Roberts, who, in 1905, went from the ship to the 
College. Roberts was one of that group of Rugby 
footballers from Keyham—Taylor, Heppel Shaw, 
Coopper and Matters—who did so much for football 
in the Navy. His persuasive powers were almost 
equal to his skill in the field and he was responsible 
for my participation, at the age of 33, in a game the 
niceties of which I knew nothing. That was my 
first and last appearance on the Rugby field. 

Though, besides my instructional work, I had 
charge of the machinery of the sloop Racer, I saw 
little of her, and in October, 1902, she was sent to 
Cowes, and the first officers appointed to Osborne 
College were borne on her books. As to the teaching, 
one quickly felt that the study of steam and engi- 
neering was looked upon as a side issue. Our class- 
room was fairly well provided with models and 
diagrams, and I enjoyed adding to the latter 
drawings of most of the types of water-tube boilers 
about which everyone was talking. I also enjoyed 
arranging simple philosophical experiments to illus- 
trate the properties of materials. It was necessarily 
all very elementary, though examiners sometimes 
paid both instructors and pupils a compliment by 
setting somewhat advanced questions. In addition 
to attending lectures in the Wave, the cadets 
crawled into her boiler, and worked the disconnected 
engine. There was also a steamboat, the “ Crystal 
Palace,” for our use. While some cadets steered, 
others would manipulate the valves and reversing 
gear. Sometimes we would tie up, and open out 
a cylinder or steam chest. It was through this 
that I was known by some cadets as “ Bright and 
Shiny.” Apparently, when explaining lap and 
lead, admission and exhaust, etc., I used to say 
something like “‘ you can see how far the valve 
travels by the part of the seat which is bright and 
shiny.” To avoid parrot-like repetition when taking 
one small class after another was a thing to be always 
on guard against; but it seems that I was not 
entirely successful. 

With the Selborne-Fisher scheme in the offing, 
it was not likely that there would be any scope for 
extending the engineering instruction in the Bri- 
tannia; all the money available had to go to the 
colleges. Thinking that I could improve my own 
qualifications as an instructor, I asked permission 
to visit, during my leave, some of the big iron, steel 
and engineering works, and to be paid my travelling 
expenses. The encouraging reply from some 
visionary at the Admiralty was that, as it appeared 
that no benefit would accrue to the cadets, my 
request could not be granted. The answer would 
have been different, I think, had I been at Cowes 
and not at Dartmouth. Finding this road blocked, 
I then wrote privately to many firms for informa- 
tion, and through their generous response, gathered 
together a fine collection of photographs and 
drawings of ships, engines, motor cars, and machi- 
nery which enabled me to display periodical exhi- 
bitions on a bulkhead in the stern of the Britannia. 

My appointment to Dartmouth would have been 
congenial to any Benedict. Having no other than 
my instructional work, which, to put it mildly, was 
not heavy, I spent more time at home, on the 
playing fields and river, and among the hills and 
dales of Devon than I did in the ship. Setting up 
house was not then the expensive business that it 
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is to-day, and for the first time I had all my books 
around me. With ample time on my hands, I was 
able to prepare for passing the educational examina- 
tion, which as a temporary-service officer, I had 
not been faced with on entering the Service, and 
I took to reading a great deal of technical matter. 
This led me, in 1903, to try my hand as a writer. 
The subject was naval boilers ; my treatment of it, 
a simple statistical review of the adoption of the 
various types in the world’s navies. This first contri- 
bution was published in ENGINEERING on Christmas 
Day, 1903. No sooner had it appeared than I 

to foresee difficulties in dealing with purely 
technical subjects, and the article had no successor 
in that field. 

It was not long, however, before I found another 
avenue open to me. In the library ot the Britannia 
—a den of a place—were scores of old books and 
magazines which nobody read. They proved to be 
a mine of information, and with their perusal 
began for me the fascinating study of the history of 
engineering in the Navy. From the biography of Sir 
William Symonds, who as a captain was Surveyor 
(or Chief Constructor) of the Navy from 1832 to 
1847, I gleaned particulars of many of the earliest 
naval steamers; from that of Brunel I learnt 
much about the Rattler, the Great Western, Great 
Britain and Great Eastern; and from Fincham’s 
History of Naval Architecture I learnt that, from 
1833 to 1843, “‘ there was no important competition 
to interfere with the plans of the Surveyor in regard 
to steam vessels, and this perhaps was the cause 
that the character of naval steamers did not advance 
more quickly towards the standard of excellence 
required.” Symonds, it is said, “‘ heaved the system 
of naval construction out of a rut”; but he was no 
great lover of steamships. 

The old proved equally fruitful, 
especially the United Service Magazine. In one, I 
read Captain Basil Hall’s advice to the rising 
generation of naval officers to take off their jackets 
and put on paper caps, be regardless of soiling their 
fingers, and take a hand beside the workmen of 
Maudslay’s and Napier’s. In another issue of the 


pad 

wheels ; while Captain Edward Chapple gave parti- 
culars of accidents to steam craft and their machi- 
nery, severely commenting on steam packets racing 
against one’ another. There were also statements 
to the effect that the French Minister of Marine 
had instituted experiments with distilling apparatus 
for ships, and that some of the Lords of the Ad- 
miralty had taken a trip in a naval steamer usi 
briquettes made of refuse coal, tar and pitch, 
which had wonderful qualities. From the same 
sources, it was also gleaned that, in 1839, under 
Sir Thomas Hastings, then in command of H.M.S. 
Excellent, and also of the re-opened Portsmouth 
College, “A thorough knowledge of the steam 
engine both in principle and in its application to 
sea purposes is to form an essential part of the 
College education”; and also that “a Captain 
Williams, while on half pay, voluntarily gave a 
course of lectures followed by practical demonstra- 
tions on board H.M.S. Dee.” 

So the months sped away pleasantly and profit- 
ably until the time came to say farewell to Dart- 
mouth. The last races were rowed, the last contests 
determined, the last matches played, and, for the 
last time, cadets saw the ship Britannia dressed in 
honour of the King’s birthday and, for the day, 
forgot studies and class rooms alike. Then, on 
August 5, 1905, exactly 48 years after the first cadets 
had joined the Illustrious, came the prize giving and 
the fancy dress dance, and for the last time the 
ship resounded with the singing of “ Auld Lang 
Syne,” “‘ Rule Britannia ”’ and the National Anthem. 
So the curtain fell. 

These and other doings are all recorded in vol. XX, 
No. 72, of Britannia, the ship’s magazine, from 
which I cannot refrain from quoting a few notes 
about our great national game. “A grand term 
for cricket with perfectly ideal weather and good 


wickets . . . In first eleven matches ship scored 
4,824 runs for 194 wickets . . . Opponents scored 
3,743 runs for 236 wickets . . . A record number of 
centuries scored by cadets ... Cadet Godsell’s 


made by a cadet .. . Cadet Syfret last season 
took 117 wickets for 843 runs . . . and is the only 
cadet to take 100 wickets in a term .. . Lieut. 
de Burgh holds the ground record with 229 not out, 
made in 1903 . . . 1904 is the record season with 
20 First XI matches played and 16 won and 4 drawn, 
and in all three elevens 53 matches were played 
41 won, 3 lost and 9 drawn.” 


But while August, 1905, saw the end of the 
Britannia as a training ship, it did not see quite the 


said, there were two terms in the ship with their 
courses unfinished, and also two terms yet to enter, 
according to the “ Britannia regulations.” The 
latter joined the College direct in September, 1905, 
and January, 1906, and known as the “ Hawkes ” 
and ‘“‘ Greynviles” were educated for a year side 
by side with the cadets from Osborne. It was the 
two terms in the ship who were exiled to Bermuda, 
51 cadets being accommodated in the Eclipse (Cap- 
tain C. E. Tower) and 39 in the Highflyer (Captain 
N.C. Palmer). To Bermuda also went, by devious 
routes, seven members of the instructional staff. If 
it was considered desirable to send the cadets into 
exile, no more suitable place could have been chosen 
than “‘ The Barmudas,” or “ the Ile of Divels,” as 
old Jourdain wrote. The ships were able to lie in 
the camber, the Dockyard provided suitable class 
rooms, and there was ample opportunity for games 
and excursions. The instructional work began there 
on October 9, 1905, and ended on April 20, 1906 ; 
and so, amid the coral reefs and pleasant plantations, 
the azaleas and the lilies of one of our oldest and 
most delightful colonies, Captain Robert Harris’s 
plan came to its end. The Highflyer reached Ply- 
mouth on May 2, and the last term of cadets to 
know anything of the routine of the famous old 
Britannia dispersed. 

In his graceful farewell contribution to Britannia, 
Hamilton Williams had written, “all things are 
changing and we too are ing.” How the 
years 1902-06 had c my outlook can be 
seen to some extent by what I have written. 
Though still a non-combatant, since April, 1903, I 
had, like my contemporaries, held the rank of an 
“ engineer-lieutenant,” and not simply that of an 
“engineer.” In 1906 and 1906 I had passed, first, 
the educational examination, and then that for 
promotion ; and the years 1904 and 1905 had seen 
the appearance of the first two of my—at present— 
14 descendants. The younger of the two is now 
commanding a frigate, while the elder is the chief 
i of a firm in Worcester, Massachusetts, 


using | founded by the late Sanford Riley, whose friendship 


is one of my more fragrant memories. 
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) »voccedtings of the Society for Rexperimental Stress Analysis. 
Vol. I. No. 2, December, 1943. Cambridge, Massa- 
chusetts : Addison-Wesley Press, Inc. [Price 4 dols.] 
THE value of rapid and accurate solutions to pro- 
blems of stress in engineering machines and struc- 
tures is enhanced in war time by the demand for 
increased rate and volume of production, by fre- 
quent changes and improvements of design, and by 
the urgent need for economy of weight and material 
associated with reduced factors of safety. A great 
deal of attention has consequently been given, both 
here and in America, to new methods of stress mea- 
surement such as those described last year in a 
symposium of papers before the Institution of 
Mechanical Engineers.* The development and use 
of those methods, and the mathematics of their 
interpretation, call for a degree of specialisation that 
has led to the formation, in the United States, of a 
Society for Experimental Stress Analysis, whose 
members recently held a joint meeting with the 
Applied Mechanics Division of the American Society 
of Mechanical Engineers. Of the 19 papers con- 
tributed by the former body, 15 have been collected 
in the second issue of the Society’s Proceedings, to 
which are appended synopses of the other four, as 
well as of eight papers from the American Society 
of Mechanical Engineers which have been published 
at length elsewhere. The result is a compilation of 











score of 186 for Third XI . . 


. is the highest score 


* ENGINEERING, Vol. 157, page 291 (1944). 


end of the Britannia system, for, as I have already | ing 


exceptional interest at the present time to structural] 
and experimental engineers. 

Since a good many of the papers are concerned 
with the use of models, it is satisfactory to fing 
among them a survey of the effects of creep, under 
sustained load, of the plastic materials which are 
convenient for the study on reduced scale of mathe. 
matically indeterminate structures, and which are 
essential for photo-elastic research. The paper 
describes how creep may be circumvented by apply. 
load or moment through a “ spring fbelenee! ” 
made of the same material as the model. Improve. 
ments in models of the deformeter type and simpli. 
fications of polariscopes for photo-analysis are dis. 
cussed, and some account is given of recent applica. 
tions of models to the determination of buckli 
loads and the characteristics of normal modes of 
vibration in structural members. 

Not unexpectedly, several papers are devoted to 
various aspects of stress determination, with which 
developments in the design and uses of strain gauges 
are closely associated. For applications demandi 
robustness and permanence, the magnetic strain 
gauge has much to commend it. The essential 
features and limitations of such gauges, including a 
type suitable for immersion in water, are discussed 
in relation to their use for controlling and measuring 
industrial processes as well as for research. The 
most popular strain gauge at the moment, however, 
is the wire-resistance type, for which fresh applica- 
tions and improvements in technique are constantly 
being found. Among those described are combina- 
tions of two gauges for the measurement of torque 
or thrust in rotating shafts, and a so-called ‘‘ dyadic” 
gauge. The electrical circuits associated with such 
arrangements are the subject of one paper, while 
another deals mathematically with two-dimensional 
stress analysis based on strain-gauge readings. 

The great merit of bonded-wire strain gauges in 
non-destructively testing components of complete 
machines under working loads is exemplified by two 
papers, one of which refers specifically to the practical 
problems encountered in tests of a large excavator, 
while the other deals more generally with the pro- 
cedure needed for conclusive results to be achieved 
from static tests of aircraft. The even more difficult 
analyses demanded for airship structures are 
reviewed in a paper which describes some of the 
elaborate models used in rigid: airship design, and 
refers briefly to studies of non-rigid airship envelopes 
by means of water-filled models, and of structural 
members by means of a resonance-type fatigue- 
testing machine. The small size and weight of wire 
strain gauges are also advantagous features, which 
are demonstrated by an investigation of the stresses 
imposed on the bolts of a connecting-rod big-end 
subjected to the combined effects of initial tighten- 
ing, superimposed inertia load, and bending due to 
separation of the bolted parts; and by a mathe- 
matical and experimental study of transient trans- 
verse impacts upon a flexible rope or beam, in which 
the results of theory are compared with cathode-ray 
oscillographs of strain-gauge indications. 

Three other aids to the practical analysis of 
stress distribution are instructively treated in the 

remaining papers. One of them concerns the use 
of Stresscoat lacquer for indicating weak features 
of a complicated casting, and for studying the design 
characteristics of gear teeth, valves and torsion 
members. The value of the results is enhanced 
by comparison with those of strain-gauge tests, 
while the function of lacquer in disclosing the critical 
situations at which strain gauges may most use- 
fully be mounted is well exemplified. Another paper 
describes how the nature and extent of plastic 
deformation under load can be demonstrated by 
means of grid patterns photographically printed on 
metal specimens. Finally, there is a lucid ele- 
mentary account of X-ray diffraction technique, 
followed by examples of its application to problems 
involving residual stresses in metals, and of the 
creation of such stresses by plastic deformation, local 
heating, and surface-finishing treatments. 

Within the permissible compass, individual criti- 
cism of these papers is obviously out of the question. 
If they seem to have a fault, it is the good one of a 
brevity which leave® the reader eager to learn more 
on each subject, which he may do by consulting 





the abundant references to relevant work. 
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THE WHIPPLE. COLLECTION 
OF INSTRUMENTS AND 
BOOKS. 

(Concluded from page 163.) 


Early Scientific Books.—The books, numbering 
some 1,500 volumes, cover a considerable range of 
subjects and form a most interesting section of the 
collection. Originally it was intended to collect 
books dealing with optics and scientific instruments 
only, but, as is so often the case, the range of 
subjects gradually expanded. Many of the early 
astronomical books are of great interest and of 
typographical beauty. As examples, those by 
Johannes de Sacro Bosco (John Holywood) may be 
mentioned. The Sphaera Mundi was first published 
in Venice in 1482 and copies of this edition and 
of those of 1519, 1537, 1550 and 1556, cor- 
rected by various authors, are included in the 
collection. Of considerable interest is a holograph 
translation made by John Flamsteed, the first 
Astronomer Royal. In his memories, Flamsteed 
states :—‘‘ Began to study mathematics in 1662. 
The first book I read was Sacro Bosco de Sphera, 
which I turned into English.” The copy of Flam- 
steed’s book Historia Coelestis, etc., 1712, bears the 
arms of Queen Anne on the two covers and carries 
the autograph of the distinguished astronomer, 
§. P. Rigaud. De Mundi Aetherei recentioribus 
Phaenomenis, published in 1588, is a copy of the 
original edition of Tycho Brahe’s book. Astronomiae 
Instauratae Mechanica, etc., 1602, is his chief work 
and contains a description of the instruments used 
by him at his observatory at Uranienborg. The 
copy of Historia Coelestis, 1671, is valuable for the 
numerous MS. additions and corrections by Dr. 
J. L. E. Dreyer, who made an exhaustive study of 
Tycho Brahe’s work. Machinae Coelestis pars prior 
Organographiam sive Instrumentorum Astronomi- 
corum omnium, etc., 1673, by Johannes Hevelius, 
has many plates illustrating the astronomer at work. 
Four of his other books are contained in the collec- 
tion, including one, the Prodromus Cometicus, etc., 
1665, on cometary astronomy, which is important 
as it gave the first complete catalogue of comets 
observed up till that time. An early astronomy 
which should be mentioned is by Petrus Apianus, 
Novae Theoricae Planetarum Georgii Peurbachii 
Astronomi Celebeirimi, etc., 1557 and 1543. Johann 
Kepler is represented in the collection by the rare 
book De Stella Nova in Pede Serpentarii, etc., 1606. 
A book by Giovanni Porta, De Refractione Optices, etc., 
1593, with numerous diagrams, is of importance. 

A copy of the first edition of Galileo’s important 
work, Dialogo, etc., published in Florence in 1632, 
is complete with frontispiece and is bound in what 
is probably the original paper cover, many pages 
being uncut. A copy of the first French edition of 
Galileo’s Les Nouvelles Pensées De Galilée, Mathé- 
maticien et Ingénieur du Duc de Florence . . ou l'on 
verra d’admirables Inventions, 1639, is a rare book. 
An early astronomy Theatrum Mundi et Temporis, 
in quo non solum precipuae horum Partes descri- 
buntur, etc., 1588, by G. P. Gallucci, is of interest 
from the number of volvelles it contains. Two 
other books by the same author, Speculum Urani- 
cum, etc., 1593, and Della Fabrica et Uso di diversi 
Stromenti di Astronomia et Cosmografia, etc., 1598 
(2nd ed.) are also of interest. Laplace’s Traité de 
Mécanique Céleste is represented by five volumes with 
four supplements, 1797 to 1827, in the original 
paper covers. It is interesting to note that being 
published during the years of the revolution the 
first volume is marked “‘ An VII,” the third volume 
“An XI—1802” and the last volume and supple- 
ment simply ‘‘ 1825, 1827.” Introductio ad Veram 
Astronomian seu Lectiones Astronomicae, etc., 1718, 
by John Keill, passed into several editions. 

It is difficult for the possessor of a wireless set 
and a watch to realise the importance attached to 
the sundial and other apparatus for obtaining the 
time from the sun and what an extensive literature 
there is dealing with the theory and construction of 
sundials. Among the English authors represented 
in the collection may be mentioned John Blagrave, 
The Art of Dialling, etc., 1609, Samuel Foster, The 
Art of Dialling, by a new, easie and most speedy 
Way, etc., 1638 (2nd ed.), and Charles Leadbetter, 


Mechanick Dialling, or the New Art of Shadows, 
freed from the many Obscurities . . that any Person 
with a Pair of Compasses and Common Ruler only 
may make a Dial, etc., 1737. A book of considerable 
interest in connection with the invention of the 
telescope, is the one by Peter Borellus, De Vero 
Telescopii Inventore, etc., 1655-6. In this book he 
sifts the evidence of the various contemporary claim- 
ants, giving the invention to Hans Lippershey and 
Zacharias Jansen. He also includes instructions 
for making lenses and telescopes. Another book of 
interest in connection with the history of the 
telescope is The Life of John Dollond ; Inventor of 
the Achromatic Telescope, 1808 (3rd ed.), by John 
Kelly. The copy bears the autograph of Michael 
Faraday. Nicolas Bion, a distinguished French 
instrument maker, who had previously written on 
the astrolabe and on globes, published in 1709 a 
book which, there is little doubt, had great influence 
on the manufacture of scientific instruments. The 
book was entitled Traité de la Construction et des 
principaux Usages des Instruments de Mathématique 
avec les Figures necessaire pour l’Intelligence de ce 
Traité. The book was fully illustrated and clearly 
written. It passed through four editions; the last 
one was published in 1752 after the author’s death 
and contains a portrait of him and states ‘‘ Mort a 
Paris en 1733, Agé de 78 Ans.” English translations 
of the work by Edmund Stone entitled The Con- 
struction and principal Uses of Mathematical In- 
struments were published in 1723 and 1758. In his 
introduction Stone states: “‘Such English instru- 
ments as M. Bion has omitted, I have been careful 
to supply.” It is of interest to note that the 
name “fountain pen” was used both by Bion and 
Stone in the first editions of their books. A some- 
what similar book, on a smaller scale, was written 
by John Robertson, who was librarian to the Royal 
Society, A Treatise of such Mathematical Instru- 
ments as are usually put into a Portable Case, 1747. 
The collection contains a large number of books 
by that prolific author, inventor and instrument 
maker, Benjamin Martin. The following titles 
give some idea of the range covered by his books. 
Some of the pamphlets describing particular in- 
struments, although not mentioned here, are of 
considerable interest : The Philosophical Grammar ; 
being a view of the Present State of Experimental 
Physiology, or Natural Philosophy, in four parts, 
1735 ; A New and Compendious System of Optics, 
etc., 1740; Course of Lectures in Natural and Ex- 
perimental Philosophy, Geography and Astronomy, 
1743 ; Essay on Electricity, etc., 1746 ; A Panegyrick 
on the Newtonian Philosophy, showing the Nature and 
Dignity of the Science, 1754; A New and Compre- 
hensive System of Philology, 1764; and The Young 
Gentleman and Lady’s Philosophy in a continued 
survey of Nature and Art by way of Dialogue, 1752 
(2nd ed.). George Adams is another English 
maker of scientific instruments who published 
several books. His most important book Micro- 
graphia Illustrata, or The Knowledge of the Micro- 
scope Explain’d, etc., 1746, ran into four editions. 
Another book, A Treatise describing the construction 
and explaining the use of New Celestial and Terres- 
trial Globes, ran into thirty editions, the last being 
published by his brother Dudley Adams in 1810. 
Reverting to some of the earlier and more important 
books on physics, mention must be made of Robert 
Hooke’s Micrographia, etc., 1665, which had great 
influence in the development of experimental and 
microscopical work ; and also Lectiones Cuttlerianae, 
etc., 1674-78, by the same author. Sir Isaac New- 
ton’s Philosophiae Naturalis Principia Mathematica. 
1687, and his Opticks, etc., 1704, are included in the 
collection. De Magnete, Magneticisque Corporibus, 
et de Magno Magnete Tellure, etc., by William 
Gilbert, 1600, is one of the world’s scientific classics. 
It is said that there are only 68 copies of the first 
edition known. The second and third editions, 
1628 and 1633, are also included in the collection. 
The copy of the second edition bears Ben Jonison’s 
autograph and notes. William Barlowe’s Magneti- 
call Advertisements, etc., 1616, and Mark Ridley’s 
A Short Treatise of Magneticall Bodies and Motions, 
1613, are witness to the interest taken in magnetism 
at this time. A. Kircher’s Magnes, sive de Arte 
Magnetica Opus Tripartitum, quo praeterquam quod 








universa magnetis natura, etc., 1641, is now a rare 





work. It contains many original experiments ; the 
compound “ electro-magnetism ” is the isi 
title of one of the chapters. The second and third 
editions, 1643 and 1654, are also included in the 
collection. The book by Otto von Guericke, Experi- 
menta Nova (ut vocantur) Magdeburgica de Vacuo 
Spatio, etc., 1672, is of interest as describing the 
famous experiment of the two teams of horses trying 
to separate two hemispheres, placed together, from 
which the air had been exhausted. 

A considerable number of the books in the collec- 
tion are devoted to surveying and the instruments 
employed for this purpose. One of the earliest is by 
John Blagrave, Baculum Familliare Catholicon siere 
generale, etc., 1590. Very thorough instructions for 
surveying with the astrolabe, etc., are given by 
Thomas Blundeville in his M. Blundevil his exercises, 
contayning eight Treatises . . .: which Treatises 
are very necessary to be read and learned of all young 
Gentlemen, etc., 1613 (4th ed.). Geometrical Practical 
Treatize, named Pantometria, etc., 1571, by Thomas 
Digges, is of considerable importance in the history 
of surveying. The theodolite, or theodilitus, is first 
mentioned and the first reference in English to the 
magnetic declination appears in this book. Tecto- 
nicon, etc., 1625, by the same author, is another 
important book on the same subject. Two impres- 
sive books by Father Cherubin d’Orléans should be 
mentioned as examples of rather extravagant 
printing and also as giving in great detail the con- 
struction of an elaborate form of binocular. They 
are La Dioptrique Oculaire, etc., 1671, and La Vision 
Parfaite, etc., 1677. Both are important in con- 
nection with the theory of binocular vision. Among 
the books on the microscope not previously men- 
tioned is The Microscope made Easy, etc., 1742, by 
Henry Baker, Secretary to the Royal Society. His 
book appeared in several editions and was trans- 
lated into Dutch. A book by L. Joblot, the French 
manufacturer of microscopes, Description et usages 
de plusieurs nouveaux Microscopes, etc., 1718, 
describes some instruments which are now extremely 
rare ; and one by another French instrument maker, 
Charles Chevalier, who first developed the achro- 
matic microscope objective and who showed a good 
deal of originality in his designs is also of interest. 
It is entitled Des Microscopes et de leur Usage, etc., 
1839. A leaflet by George Lindsay, entitled An 
explanation of the Mechanism and Uses of a general 
portable Microscope, etc., 1742, describes a micro- 
scope designed and made by him, and should be 
mentioned as it contains a copy of the first patent, 
granted in 1728, for a microscope. 

Robert Boyle was a prolific writer covering a 
wide range of subjects and the collection contains 
the majority of his books with copies of many of 
the various editions. The Sceptical Chymist: or 
Chymico-Physical Doubts and Paradoxes, etc., 1661, 
is now a rare book. The copy of Tracts consisting of 
Observations about the Saltness of the Sea, etc., 1673, 
is marked in Sir Isaac Newton’s handwriting, 
** Ex dono authoris, I’s Newton.” Several of the 
first editions of Charles Darwin’s books in their 
original bindings are included in the collection. 
The Origin of Species by means of Natural Selection, 
etc., 1859, is naturally the most important of these. 

In conclusion, mention may be made of one of 
the oldest books in the collection, which is of parti- 
cular interest as it contains one of the earliest 
references to America. The book is by William 
Cunningham, The Cosmographical Glasse, containying 
the pleasant Principles of Cosmographie, etc., 1559. 
In it there is “a particular description of such 
partes of America as are by travaile founde out.” 

The descriptive notes given above, although by no 
means complete, may serve as an indication of the 
importance and interest of this magnificent collec- 
tion, which Mr. R. S. Whipple has accumulated 
over many years. It ir +o be hoped that, as soon as 
possible, the collection will be suitably housed and 
rendered permanently available for the use of 
students and others interested in the study of the 
history of science. 








CANADIAN HELIUM FOR CAMBRIDGE.—The Royal 
Society Mond Laboratory, Cambridge University, is to 
receive 2,000 cub. ft. of helium as a gift from the National 
Research Council of Canada. This will be sufficient for 
the needs of the laboratory for a number of years. 
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NOTES FROM SOUTH AMERICA. 


TxE intensive war-time industrialisation of Latin 
America gives rise to two main questions. The first 
relates to the danger to agricultural prosperity (which 
normally lies at the base of South America’s economy) 
as illustrated by the alarming drift of labour from the 
farms to the cities, attracted by present high wages in 
factories. Increasing warnings in this respect have 
come from authoritative quarters in Brazil, where it is 
stated that the value of industrial output is now 
exceeding agricultural production. While the estab- 
lishment of basic industries, such as the new steel plant 
at Volta Redonda, was desirable so long as the Govern- 
ment controlled its effect on Brazil’s national economy, 
it was essential that the rural zones also should prosper. 
To foster industry at all costs and to leave agriculture 
in the background, it was averred, would only aggravate 
the position when international trade returned to 
normal, because Brazilian industry could count upon 
an internal market only if protected by barriers. 

The second question relates to the post-war position 
of the local manufacturing industries; particularly, 
whether their products are likely to be protected by 
high tariffs or whether they will be open to competition 
from foreign articles. South America’s enormous 
capacity for primary production (which places that 
area in a position to supply a considerable proportion 
of the world’s requirements of staple commodities) 
indicates clearly whether trade expansion or trade 
restriction best suits the economic interests of the 
Continent. The consumer, also, sees no reason why 
his interests should be savrificed to further those of 
certain groups, and, while a useful might be 
served by promoting industrial production and ex- 
tending a moderate degree of protection to industries 
having some prospects of post-war survival, the mis- 
taken idea should not be allowed to persist that every- 
thing good or bad, economically justifiable or other- 
wise, which is produced locally must be protected from 
foreign competition. In short, it must be realised that, 
in normal times, when a country ceases to buy abroad, 
it also ceases to sell. While these considerations may 
not affect imports of heavy engineering plant, transport 
equipment, etc. (at least until the time when such 
ambitious schemes as the iron and steel plants in Brazil 
and in Peru become productive), they may have a 
bearing upon the manufacture of smaller articles, 
such as the metal consumer goods now made locally 
in increasing quantities. 

Although economic conditions in tina are 
fundamentally sound, it is unlikely that the abnormal 
prosperity of the past few years will continue during 
1945, especially if crops turn out as bad as appears 
likely at present, cow with the cumulative effects 
of fuel shortage upon local transport, factories, etc. 
The crops of wheat, linseed and other fine grain may 
turn out to be only about one-half of normal harvests, 
while, due to recent t, the maize crop may even 
be as low as only one-tenth of the normal production of 
10,000,000 tons. This will mean lower freight earnings 
for the railways, acute shortage of fuel for the factories, 
and loss of wages to many thousands of agricultural 
workers, which may create a social problem of some 
magnitude. At the same time, so far as British post- 
war export trade to Argentina is concerned, the out- 
look appears bright. Trading with the United King- 
dom is preferred to that with any other country, and, 
in fact, in normal times Anglo-Argentine trade is notably 
of a recip and compensatory nature. Much 
encouragement therefore derives from the current 

rts via New York that British business men have 
fired the opening shot in a bid for the post-war Argen- 
tine market, particularly for the supply of omnibuses 
to the Buenos Aires Transport Corporation as well as 
locomotives, passenger coaches, freight cars, rails and 
other equipment required by the Argentine State Rail- 
ways. It is stated that a full programme of possible 
British supplies has been submitted by the British 
Chamber of Commerce in tina to the chairman of 
the Argentine Post-War Council. The Argentine 
Government have also created a sub-committee of that 
Council to inquire into the country’s needs as regards 
machinery, vehicles and raw materials for the five years 
immediately following the end of the war. The object 
of the inquiry is to establish the precise nature of these 
requirements, the quantities, and the priority with 
which they should be imported, and it will include all 
kinds of machinery and equipment for industry, 
transport and agriculture, and all the raw materials 
needed by manufacturers. 

While the fuel problem of the Argentine electric light 
and power companies is calling for an increasi 

ter measure of ingenuity and resourceful endeavour 
to solve, the consumption of electricity in the country 
shows a steady expansion from month to month. 
The consumption in 1939 totalled 1,871,900,000 kWh, 
but this had increased by 1943 to 2,257,200,000 kWh. 
The monthly average of consumption, in round figures 
156 million kWh in 1939 and 188 million in 1943, 
had increased by July, 1944, to nearly 213 million. 


A recent survey showed that, in a selected list of 37 
countries, Argentina was twentieth in the production 
of electricity per inhabitant, with 160 kWh per head. 
The total output, it was estimated, would expand by 
1955 to 6,825 million kWh on the basis of a normal 
increase in present consumption ; and the figure might 
reach a grand total of 8,560 million kWh if augmented 
by the possible electrification of the railways, the 
development of industry, and a greater use of elec- 
tricity in agriculture. arding the various sources 
of power, petroleum and coal are dismissed as too 
costly, while the sources of water power are absent 
where most needed and are situated where there is at 
present little demand for current. There may be a 
considerable future for the generation of electric current 
by wind power. 

A recent Argentine decree authorises the building 
of a dam over the Rio Quinto at La Florida, in the 
province of San Luis. The work must be begun during 
1945. An aqueduct from this dam to the Cruz de 
Piedra dam will also be built. The Ministry of Public 
Works planned these developments and called for 
tenders last year, but the size of the undertaking caused 
delay. The cost of the dam is estimated at about 
500,000I. sterling, and that of the aqueduct at around 
200,0001. The dam and aqueduct will provide drinking 
water for the inhabitants of the city of San Luis and 
neighbouring villages, and will irrigate 12,000 hectares 
of land. 

Import duties in Chile were drastically raised as 
from January 1, 1945, by establishing the gold premium 
on Customs House duties at 540 per cent. instead of 
300 per cent. Because of the transport crisis, the 
import duties on petrol and Diesel oil remain unchanged. 
These increased duties have been imposed in order to 
meet expanding national expenditure, which is inordi- 
nately high and aggravates the present sharp infla- 
tionary tendency. An arrangement has been made 
whereby surplus dollars and ‘sterling may be deposited 
with the Central Bank against deposit certificates, 
such exchange to be used for the eventual importation 
of engineering, transport and other urgently-needed 
goods, which it is impossible to import during the war. 


for the purchase of Chilean minerals, but the post-war 
outlook for nitrate and copper is obscure, so that 
there is increasing realisation that Chile’s econom 
would be more soundly based on agriculture, whic 
has been sadly neglected; therefore, the eventual 
outlook in the Chilean market for agricultural machi- 
nery should be good because of the adoption of an 
Agrarian Plan aimed at reorganising all branches of 
agriculture on a more scientific basis, including 
especially mechanisation and the improvement of 
communication. 

ing the proposed installation in the Concepcién 
region of Chile of a new steel — capable of producing 
180,000 tons of steel annually, exhaustive tests have 
been made of the local coal deposits, which are under- 
stood to have proved satisfactory for the production of 
coke. The Chilean State Railways announce the com- 
pletion of plans dealing with the acquisition of material, 
machinery and rolling-stock after the war, involving an 
expenditure of approximately 56 million U.S. dollars. 
A recent decree authorises the investment of 3,000 mil- 
lion pesos exclusively on road construction, while the 
Chamber of Deputies is studying the creation of a 
Public Transport Corporation. A new company has 
been formed to construct a large floating dock for 
Valparaiso, and important harbour works are to be 
undertaken at a cost of 30 million pesos at Puerto 
Saavedra, at the mouth of the River Imperial. 
Under a new decree in Peru, imports into that 
country after March 1, 1945, can only be cleared from 
the Customs under an official import permit. Although 
this is designed to keep out luxury goods, and, there- 
fore, will probably not affect engineering items and 
other vital necessities, it is recommended that United 
Kingdom exporters should satisfy themselves that 
importers in Peru have obtained import licences before 
they dispatch goods, otherwise difficulty may be 
experienced on the arrival of the merchandise in Peru. 
The financial situation of the Corporacién Peruana 
del Santa, which is developing the coal and steel 
industry near the port of Chimbote, constructing a 
powerful hydro-electric plant, and executing other 
public works in that region, will be substantially 
strengthened by the provisions made by a law which 
came into operation on December 9, 1944. Among 
other revenues allocated to the Corporation are an 
additional 2 per cent. ad valorem tax on imports and 
on petroleum exports, as well as the proceeds of 


ly | increased duties on tobacco and cigarettes. The Cor- 


poration will refund to the State such advances as have 
already been obtained from the Government. 
Remarkable expansion in air transport is taking 
lace in Colombia, but the road transport problem has 
sere highly critical, as only 150 new vehicles were 
imported in 1944, compared with an average of 2,000 in 
each of the previous few years and some 10,000 annually 





before the war. A p agricultural Five-Year 


The United States has agreed to renew the contract | pi 


Plan indicates a possible increased demand for agricy|. 
tural machinery, etc. Canada has assigned for export to 
Colombia a quota of galvanised tubing, tools, maching 
parts, etc., for the first six months of 1945. The 
Bogota Electric Supply Company is studying the 
exploitation of natural-gas supplies with a view to 
providing the capital with gas for domestic fuel, in view 
of the prohibitive cost of augmenting the supply of 
electricity. The Bogota municipality will shortly 
spend some 10 million pesos on additional reservoirs 
for the water supply, rendered necessary by the growth 
of the city. 

An analysis of the figure of 2,026 million U.S. dollars, 
which the Co-ordination Department of Inter-American 
Affairs estimates as representing the probable value of 
United States industrial machinery and equipment to 
be acquired by Brazil during the first ten years after 
the war, shows that this sum includes material for new 
industries to the value 1,307 million dollars (of which, 
however, only 980 million represents new material) ; 
and, for replacement purposes, 719 millions, of which 
480 million will be spent on new goods. The distriby. 
tion of this expenditure among the various Brazilian 
economic activities is estimated to allow 543 million 
dollars for electricity and communications, 540 millions 
for transport requirements, 361 millions for manufac. 
turing industries, 32 millions for mining and oil produc. 
tion, and nearly 66 millions for what is described ag 
“scientific apparatus.” Among manufactures which 
United States industrialists are considering inaugurat- 
ing in Brazil are the production of washing machines 
and their motors, pneumatic drilling machines, air 
compressors, and crushers ; and the establishment of a 
large-scale saw-mill in Parana, and of an aircraft factory. 
Prominent Brazilian educationists and engineers have 
arrived in the United States to study the organisation 
and methods in leading technical institutions, and to 
observe actual working conditions in modern industrial 
plants. The British Chamber of Commerce in Sio 
Paulo understands that overtures are being made to 
certain North American manufacturers of cotton-spin- 
ning and other machinery to establish factories in 
Brazil; it would appear that negotiations have been 
ing for some time. It is reported, also, that 
the Minister of Agriculture has in hand a project for 
the mechanisation of farming in Brazil which involves 
an expenditure amounting to about 1,250,0001. sterling, 
and includes the import of 7,200 agricultural machines 
and 600 tractors. In addition, the Governor of the 
State of Sao Paulo has submitted to the State Adminis. 
trative Council a loan scheme to enable Paulista farmers 
to purchase agricultural machinery, etc. 





AEROPLANE WHEELS AND BRAKES.* 
By J. Wricut, A.F.R.Ae.S. 


Tue aircraft designer is constantly endeavouring to 
reduce the weight of the complete aeroplane structure, 
and the temptation to choose for the landing wheel one 
having the minimum size and weight is great, since 
its useful life is brief, and it in no way contributes to 
the strength or the performance of the aeroplane in 
flight. With the modern aeroplane, having a high land- 
ing speed, low drag and a retractable undercarriage, 
it becomes increasingly difficult to provide a wheel 
which will be of small overall dimensions and yet 
spread the load to be carried over a sufficiently large 
area to avoid destruction or rapid wear of the landing 
surface of the aerodrome. It must have brakes suffi- 
ciently powerful not only to arrest the aeroplane on 
landing, but to manmuvre it on the ground during 
taxying. This problem of providing a small and light 
wheel becomes increasingly difficult as still heavier 
aeroplanes are introduced. For example, the weight of 
the tyres, wheels and brakes of an aeroplane weighing 
10,000 lb. is approximately 14 per cent. of the total, 
whereas the corresponding figure for an. aeroplane 
weighing 250,000 lb. is 3 per cent., assuming that a con- 
ventional two-wheeled undercarriage is used. The 
question arises whether solid-rubber tyres would be of 
any help in this connection. In order to avoid exceed- 
ing the dimensions and weight of the equivalent pneu- 
matic tyre, it would be neces: to use a higher 
contact pressure. It is, however, unlikely that those 
responsible for aerodrome construction and mainten- 
ance would be prepared to accept contact pressures 
greatly in excess of 120 lb. per square inch. This is the 
maximum pressure given in a recent paper by Mr. Shaw 
MacLaren before the Institution of Civil Engineers. 
For more heavily loaded wheels it may be found, on 
closer examination, that the contact pressure for the 
solid-rubber tyre is of the order of 300 Ib. to 500 Ib. per 
square inch. 

An inherent disadvantage of the solid-rubber tyre 
is its tendency to “ run hot.” This results in premature 





* Paper read before the Royal Aeronautical Society at 
the Institution of Mechanical Engineers, Storey’s Gate, 





London, S.W.1, on February 15, 1945. Abridged. 
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failure, and precludes its use for main landing wheels, 
which may be required to run a considerable distance 
under load during both the take-off and landing. The 
golid-rubber tyre may, however, be used to advantage 
in place of the pneumatic tyre for some of the smaller 
tail wheels, where there is a tendency to increase the 
loading, necessitating pneumatic tyre pressures of 
100 lb. to 150 lb. per square inch. Due to the limits 
imposed by the small dimensions it is difficult to provide 
a satisfactory pneumatic tyre, whereas the solid tyre 
may be capable of carrying the load without excessive 
internal heating, because the tail is only under load at 
speed for a short time. For larger sizes, however, it is 
not thought possible to produce a solid-rubber tyre to 
compare favourably with the pneumatic tyre. The 
overall dimensions and weight of solid-tyre equipment 
are always likely to exceed the corresponding figures 
for pneumatic tyre equipment. 

Though it is unlikely that an efficient substitute for 
the pneumatic tyre will be found, it should be possible 
to reduce substantially the size and weight of existing 
wheels and tyres. Designers have been severely handi- 
capped by the need to provide wheels which will 
enable the aeroplane to operate from a variety of 
landing surfaces, ranging from reinforced concrete to 
grass, sand and other kinds of soft terrain. The 
size of the tyre has been determined by the contact 
pressure which the landing surface will withstand 
without ‘‘ bogging ’’ the aeroplane. With the almost 
complete absence of runways, the inflation pressure of 
aeroplane tyres was limited, in the period immediately 
prior to 1939, to 35 lb. per square inch, enabling 
machines to operate from all but the wettest aero- 
dromes. Tyre pressures of 70 a square inch are now 
frequently used with prepa runways, and civil 
engineers consider that reinforced-concrete runways 
are a practical possibility for the heaviest projected 
aeroplanes (up to 360,000 lb.) with tyre pressures of 
90 Ib. per square inch, although this may not be the 
limit. The saving in weight by increasing the inflation 
pressure from 35 lb. to 90 lb. per square inch for an 
aeroplane weighing 40,000 lb. is approximately 200 Ib., 
that is, per cent. of the all-up weight of the aeroplane. 
The use of the high-pressure tyre, therefore, shows a 
substantial increase in the pay load of the larger civil 
type aeroplane, but in order to use the smallest ible 
wheel, it is essential for prepared runways to be pro- 
vided. Practical experience shows that while it is 
possible to construct runways which will withstand 
these tyre pressures, attention must also be paid to the 
construction of the ‘‘ standings,” and to the peripheral 
tracks. 

A further saving in overall diameter and weight can 
be achieved by the use of more than two wheels in the 
heavier aeroplanes now under consideration. For an 
aeroplane weighing 250,000 lb., with tyre inflation 
pressures in each case of 90 lb. per square inch, the 
overall size of tyre is 111 in. in diameter by 35} in. wide, 
if two wheels are used. The weight of the wheels is 
calculated to be 7,680 Ib., or 3 per cent. of the total. 
With four wheels, the diameter is reduced to 80 in. 
and the weight to 2} per cent. With eight wheels, 
the diameter is still further reduced to 57 in., i.e., 
approximately half that of the two-wheel arrange- 
ment, and the weight to 5,000 Ib. (2 per cent.). There 
would appear, therefore, to be a very strong case for 
the adoption of the multiple-wheel arrangement for 
the large civil types of aeroplane now projected. It 
is realised that a part of the weight difference may be 
offset by some increase in the undercarriage structure 
necessitated by the greater number of wheels. On 
the other hand, the smaller space required for the 
accommodation of the retracted wheels may make 
possible some reduction in the aeroplane structure. 
Adequate braking can be provided with the multiple 
wheel arrangement ; two tyres may also be mounted 
on a single wheel. This arrangement might facilitate 
the undercarriage and axle design. The increased 
safety factor provided by the use of more than two 
wheels is a further advantage. The sudden failure of a 
large single tyre allowing one undercarriage to drop a 
distance of 2 ft. to 3 ft. might be attended with serious 
consequences, whereas it is unlikely that more than 
one of the smaller tyres would fail at the same time. 

The British designer has been handicapped by the 
inadequate or “‘ soft”’ aerodrome, and the necessity 
to keep the tyre inflation pressure down to 35 lb. per 
square inch. In order to achieve this without resort 
to an excessive overall diameter, a large cross-section 
of tyre and small rim diameter have been used. While 
the small brakes in these wheels were sufficient for the 
loads intended at the design stage of the aeroplane 
prior to the outbreak of hostilities, these brakes are 
not entirely adequate for the higher loads and landing 
speeds now used. With the introduction of prepared 
runways and the adoption of the higher pressure tyre, 
it has been possible to improve the effectiveness of the 
wheel brakes. 

Advantage is taken of the low spedific gravity of 
magnesium to design a simple wheel casting, as the 
elimination of cored holes and pockets does not add 








appreciably to the weight. This comparatively simple 
design, with close co-operation from the foundry, has 
resulted in the production of large quantities of uni- 
formly sound magnesium castings, which have given 
satisfactory service under arduous conditions. In 
exceptional circumstances, such as adverse storage 
conditions, and where aeroplanes have been operating 
from salt flats in the Near t, corrosion failures have 
been reported, but 15 years’ tical experience has 
shown that, provided Ricard « cama are taken, 
no corrosion trouble is to be expected, even when 
magnesium wheels are used on carrier-borne aircraft. 

For amphibian and other types of aeroplanes with 
wheels which come into direct contact with sea water, 
a successful material is aluminium-magnesium (Birma- 
bright) alloy, in conjunction with stainless steel com- 
ponents. These wheels have been used for some 
on the Walrus, and for the beaching chassis of flying 
boats, where the wheel is immersed in salt water ; no 
trouble from corrosion has been experienced. 

The opinion of the author is that the magnesium 
cast wheel is the lightest practical proposition, and is 
generally to be preferred to the aluminium alloys. It 
is found most difficult to produce sound aluminium 
castings sufficiently thin to take advantage of their 
higher physical properties. A recent comparison 
of the weights of a large wheel made in different ma- 
terials gives the weight in ium as 234 Ib., in 
aluminium as 286 Ib., and in pressed steel as 300 Ib. 

The aeroplane-wheel brake is required, firstly, to 
arrest the aeroplane on landing, and, secondly, to 
steer it while on the ground. Both these requirements 
are becoming more exacting with the considerable 
increases in landing speeds and weights, together 
with the reduction in the aerodynamic drag of the 
latest aeroplane t . It has been difficult to assess 
the proportion of the kinetic energy of the aeroplane 
on landing which is dissipated by aerodynamic drag, 
friction, etc., and that which is absorbed by the brakes. 
In the pasf, it was assumed that these proportions 
were approximately equal, but with modern designs 
and particularly tricycle types, it is probable that the 
wheel brakes are requi to dissipate some 70 per 
cent. to 80 per cent. of the total kinetic energy. In 
assessing the performance of an aeroplane brake it 
is useful to make an approximate comparison of 
its duties with those of the brake fitted to a heavy 
commercial road vehicle. The example given below 
does not pretend to be an accurate estimate of the 
temperatures reached, but is given merely to emphasise 
the severe conditions which are imposed on the aero- 
— brake, not only by high speed of the aeroplane, 

ut also by the extent to which the weight of the 
brake drum has been reduced. 

In an aeroplane of 65,000 Ib. all-up weight, with a 
landing speed of 80 m.p.h., 50 per cent. of the kinetic 
energy is assumed to be dissipated by the brakes. 
This amounts to 7,000,000 ft.-lb., which is equivalent 
to 9,000 B.Th.U. If the total weight of the brake 
drums is 100 lb., the temperature rise will be 750 deg. 
F. In a commercial vehicle of 12 tons (26,880 Ib.) 
weight, with a speed of 50 m.p.h., all the kinetic 
energy is dissipated by the brakes. This amounts to 
2,250,000 ft.-lb., which is equivalent to 2,892 B.Th.U. 
If the total weight of the brake drums is 260 Ib., the 
temperature rise will be 93 deg. F. 

When brakes were first introduced it was the general 
practice to adopt the conventional rigid shoe-design as 
commonly used for road transport vehicles. The duties 
of the aeroplane brake have ome more severe, and 
it is interesting to note that the inflated-sac type, 
which has been used on the majority of British aero- 
planes for over ten years, is now fitted to several of 
the larger American aircraft. With this type of brake, 
the distortion of the brake drum caused by the high 
operating temperatures can be accommodated by the 
flexing of the expanding sac; also, there is a large 
area of contact between the brake-lining and the brake 
drum. Difficulty has been experienced in providing a 
brake lining which will stand up to the high tempera- 
tures of the brake drum—particularly when the brakes 
are used for prolonged taxying to dispersal points, or 
for repeated landings during instructional training. A 
considerable programme of research has already been 
carried out, and is still being continued, with the object 
of providing improved brake-lining materials. 

The general requirements of the aeroplane brake 
demand that friction linings shall maintain a stable 
coefficient of friction up to 800 deg. C. and have 
reasonable wear resistance over the same temperature 
range. They must also maintain their opposing metal 
surfaces in good condition ; have sufficient mechanical 
strength to operate with the flexible support of the 
air sac; and have good heat insulating properties to 
protect the vulnerable parts of the mechanism. 
These requirements have been met by materials 
having an asbestos base bonded by a variety of thermo- 
setting synthetic resins. Broadly speaking, most 
materials of this type give the requisite mechanical 
strength and heat insulating properties, but stability 
of friction, particularly at the higher temperatures, is 





largely controlled by the characteristics of the synthetic 
resin bond, which are mostly of the phenol-formalde- 
hyde type. These tend to exude liquid at temperatures 
in excess of 250 deg. C., causing a marked drop in 
the coefficient of friction, commonly known as “ fade,” 
which may be permanent if this film becomes carbonised 
on the lining. Improvements in the asbestos types 
have succeeded in maintaining a steady coefficient 
of friction of 0-3 to 0-35 up to 800 deg. C. Full 
advantage of this development has been taken, with 
the result that the tendency to fade appears to have 
_ eliminated, even under the most severe conditions 


Some divergence of opinion would a to exist 
regarding the rate at which it is sacar. ar stop the 
aeroplane. It is most undesirable, except ibly in 
an emergency, that it should be possible for the 
pilot to lock the wheel on the runway. When this is 
done, the rate of wear of the tyre tread at hi 
is most serious. The maximum coefficient of friction 
between the tyre and dry rough concrete is of the order 
of 0-9 to 1-0, but it is suggested that a retardation of 
0-3 g should be sufficient for normal requirements. 
Tests on a high performance aeroplane with a tricycle 
under-carri have shown that unless it can be ar- 
ranged for the nose wheels to be pressed against the 
ground with a force at least equal to the normal static 
reaction, it is better to dispense with the nose brake. 
Very little increase, if any, was effected in retardation 
by the application of the nose wheel brake, whereas it 
was difficult to prevent locking of the nose wheel, with 


disastrous effects on the tyre. 
The inflated-sac t of brake is operated by either 


compressed air or h ulic pressure. From the brake 
operational point of view, compressed air is preferable 
for the following reasons : lag in applying and releasing 
the brakes is reduced to the minimum, vibration is 
reduced, and the weight is less. To reduce the number 
of auxiliary power services, however, hydraulic opera- 
tion may be preferred on new designs. There is no 
fundamental difficulty in meeting this requirement—in 
fact, large numbers of aeroplanes have been operating 
for several years with hydraulic brakes. 





ORGANISATION OF STATISTICS IN 
GOVERNMENT DEPARTMENTS. 


Tue Institution of Professional Civil Servants, 
which has a membership of 30,000 and represents the 
professional, scientific, and technical classes in the 
Civil Service, has prepared a memorandum on the post- 
war organisation of statistics in Government depart- 
ments for submission to H.M. Treasury. This states 
that the enlarged statistical service called into being 
by war needs has proved its value, and in order to 
provide material for the Government’s post-war 
policy in the economic and social sphere and for its 
international and industrial obligations, it will be 

to strengthen and expand the existing 
nucleus. The Institution considers that in any service 
adequate to deal with this heavier burden, two features 
are essential, namely, that the continued existence 
of a centralised Governmental statistical office, such 
as has been created to meet war-time conditions, is 
necessary for the proper co-ordination of the work, 
and that the service should be staffed by statistical 
officers holding recognised qualifications. These officers, 
it is added, in common with other qualified professional, 
technical and scientific staff, should have parity of 
status with the administrative and executive classes 
of the Civil Service. In the view of the Institution, the 
Government statistical service should prepare and 
publish statistics for a far wider range of subjects 
than hitherto, and as regards its internal functions, 
it should not only provide the n data for Govern- 
ment planning and policy formation, but should take 
part in consultations on policy. 

The memorandum contains proposals concerning the 
qualifications, recruitment and promotion of the various 
classes of officers required in statistical branches and 
suggestions for post-entry training are made. It is 
emphasised that the posts offered should have a career 
value sufficient to attract men and women of the 
highest calibre. The importance of maintaining con- 
tinuity during the transition period from the war-time 
organisation to a full permanent establishment is 
stressed, this applying both to the retention of a nucleus 
of experienced personnel and to the preservation of 
statistical records, many of which, it is thought, can 
provide material for further analysis. In making its 
proposals, the Institution states that it has found an 
invaluable guide in the “Memorandum on Official 
Statistics ” published by the Royal Statistical Society. 
This recommends that each Government department 
should have its own statistical section, co-ordinated 
by a central statistical office, and the Institution makes 
the additional recommendation that the central 
statistical office should maintain a library and records 
office which would also be-the depository for the statis- 
tical records of departments that close down. 
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KAPLAN TURBINE PLANTS IN 
SWEDEN. 


ParticuLars of two interesting Kaplan turbine 
plants which have been started up in Sweden since the 
outbreak of war are now forthcoming and, since these 
installations are notable both for their size and method 
of regulations, a description of them should be of 
interest. The turbines were manufactured by Messrs. 
Karlstads Mekaniska Werkstad, Sweden, a firm with 
which Messrs. Boving and Company, Limited, 56, 

i ay, London, W.C.2, are associated. We are 
indebted to Mr. A. Hartwig, chief designer of the 
Swedish firm, for the particulars on which this article 
is based. Both installations consist of vertical-shaft 
Kaplan turbines with direct-coupled alternators. One 
of the installations, which has two turbines and alter- 
nators, is situated at Stadsforsen, the other, with one 
turbine and alternator, being in the Hojum power 
station at Trollhattan. All three turbines have runners 
5,300 mm. (about 17 ft. 4% in.) in diameter, but the 
head and speed, and, in consequence, the output is 
different at the two stations. The Stadsforsen turbines, 
specified for an output of 47,700 brake horse-power 
each, are now developing 65,000 brake horse-power. 
The Hojum turbine, with a specified maximum output 
of 63,900 brake horse-power, has developed 78,500 
brake horse-power on test, and also runs at a con- 
siderable overload. 

Dealing with the Stadsforsen turbines first, it may be 
noted that the turbine output originally specified by 
the Royal Swedish Water Power Board was 40,000 
brake horse-power with a head of 23 metres (about 
75 ft. 5 in.) at 125 r.p.m., and a maximum of 47,700 
brake horse-power at heads up to 29 metres (about 
95 ft. 1 in.), but, when the power station was being 
built it was decided to lower the tail-water level and 
the turbine centre line by 1 metre so that the maximum 
working head was finally 30 metres (about 98 ft. 5 in.) 
The first turbine was tested in May, 1940, and the 
second one in October of the same year, the dates of 
starting up prior to the tests falling in a period of power 
shortage. The authorities therefore decided to run the 
turbines with full guide vane opening at the highest 
heads instead of restricting the output to the specified 
values. While this method of operation resulted in the 
great overload output mentioned above, which proved 
very valuable, it naturally increased cavitation and 
conséquently pitting in the turbine chamber, the stain- 
less steel plate lining of this chamber in the first turbine 
being partly destroyed. The plates were removed and 
cast steel was used for the new chamber, the risk of 
pitting being accepted ; if such pitting should develop 
it will be repaired by welding, stainless steel electrodes 
being used. At the time of this change the second 
turbine was in course of erection and advantage was 
taken of this to strengthen the stainless steel lining of 
this machine in order to make it more resistant to 
overload cavitation which, up to the present, has not 
occurred. It is interesting to note that these condi- 
tions have produced what is virtually an involuntary 
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experiment, enabling the respective resistance to cavi- 
tation pitting of cast steel and heavy stainless steel to 
be determined. It will be appreciated that the original 
designs were based on waterways for the specified 
powers and it is, therefore, scarcely surprising that 
cavitation developed at heavy overloads. 

This article is concerned only with the turbines, 
the alternators being neglected ; in consequence, these 
are not shown in any of the illustrations. The alter- 
nators are situated below the centrol floor of the 
station on which is the actuator governor and an oil- 
pumping unit supplying the actuator, guide-vane 
servomotor and runner-blade servomotor with pressure 
oil. A view of a runner during erection on the site 
is given in Fig. 1, a section of the runner blade control 
mechanism in Fig. 2, and a drawing of the turbine and 
chamber in Fig. 3, opposite. In the latter, parts of 
the spiral casing are seen at the extreme left and right, 
and the upper part of the draft tube leading to the 
tail race is seen at the bottom. The inlet pipe, or 
penstock, is 7,350 mm. (24 ft. 1} in.) in diameter and 
it and the spiral casing are made of welded steel plate, 
the thickness of which varies, according to situation, 
between 10 mm. and 20 mm. The spiral casing is 
riveted to the fixed guide blade casting. All the welded 
seams were inspected by X-ray apparatus and practi- 
cally no traces of slag inclusion were discovered. The 
spiral casing proved quite watertight under a test head. 

The turbine runner, as may be inferred from Fig. 1, 
has five blades. These are movable, and can be 
turned on their horizontal axes through an angle of 
27 deg. The turbine runner is, in effect, a variable- 
pitch propeller in reverse function ; in fact, the variable- 
pitch propeller has been developed on the basis of the 
Kaplan design. The adoption of the variable pitch for 
the blades, as is now generally recognised, leads to 
improved performance at partial loads as compared 
with a fixed-blade runner. The blades are shown in 
the nearly closed position in Fig. 1, and in an inter- 
mediate position in Fig. 3, this latter position being 
evident from the central situation in its cylinder of 
the servometer piston a in the latter figure. The 
connection between the piston and the blades (the 
function of the piston being to tilt the blades as 
required) is not, however, obvious in Fig. 3. The runner 
hub 6 is formed with a circular recess having a central 
spigot-like projection for each blade. The blade 
proper, c, has bolted to its flange the disc d, which 
fits into the hub recess and embraces the spigot. 
There is a peripheral groove between the blade flange 
and the disc in which lies a locking ring e, bolted to 
the hub. It will be recognised that this particular 
construction is adopted for ease in assembling the 
blades on the hub, so that they are prevented from 
moving in a radial direction but can be swivelled round 
their horizontal axes. A hub is seen in the left fore- 
ground of Fig. 4, page 230, lying on its side, while in 
Fig. 5, on the same page, another is partly visible in 
the inverted position. In both cases the recesses and 
spigots are clearly seen, but the irregular five-pointed 
star contour visible on the base of the hub in Fig. 5 
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should be noticed. The apical portions of this contour 
are vertical slots through the hub into which projec. 
tions attached to the servomotor piston slide. These 
projections, by means of a crosshead piece, actuate 
projections on the discs of the blades, with the result 
that, as the servomotor piston is moved up and down, 
the blades are given the desired swivelling movement. 

The swivelling mechanism is not shown in Fig. 3, 
since the section is taken through the axis of the runner 
shaft in order to show the valve actuating the servo- 
motor piston. The method of attachment of the hub 
to the shaft will be clear from the figure, and also the 
cap f of the hub and the streamline fairing of the 
runner below the blades. The servomotor piston is 
carried on the hollow piston rod g, the projections of 
which, seen near the centre line of the blades, indicate 
the position of the blade-swivelling gear. The rod 
itself is carried in the upper part of the hub in a white- 
metal bearing and in a similar bearing in the cap f. 
The servomotor valve h is of the piston type working 
in a liner carried in the piston rod. The liner and 
piston rod are perforated by two ports, one opening 
into the cylinder space above the piston and the other 
into the space below the piston. The valve is hollow 
and oil, under pressure, passes into it from the tube i. 
Holes in the valve wall admit pressure oil to the 
annular spaces between the collars on the valve. 

As shown in Fig. 3, both ports are closed by the valve 
collars and the piston is held stationary. If, however, 
the valve is lowered so that both ports are uncovered, 
pressure oil will have access to the top of the piston, 
while the oil trapped below the piston can escape by 
way of the annular space between the collars to a 
central exhaust port and ultimately escapes by the 
annular space between the valve rod i and the bored 
shaft. The whole hub is full of oil and all surfaces 
are, therefore, well lubricated. There is, however, 
in addition, positive pressure lubrication to the blade 
discs. A plunger j is attached to the bottom of the 
servomotor piston rod and works in a cylinder having 
a ball suction valve. Each upward movement of the 
piston thus draws oil into the cylinder and each 
downward movement discharges it, through the pas- 
sages indicated, to the rubbing surfaces of the disc. 
A sealing ring on the periphery of the blade flanges 
prevents all but an insignificant amount of leakage. 
There is a separate pump to each blade. The valve is 
reciprocated in the liner by the tube which forms the 

ressure oil supply: This tube does not rotate, the 
iner rotating with the piston rod, but, since the 
bearing surface between it and the valve is small, the 
friction is also small and care is taken at the outset 
to give a predetermined clearance and possible high 
spots are detected and removed by withdrawing the 
valve from the liner two or three times when the 
machine is first started up. The whole of the blade- 
swivelling gear is very compact and the situation of 
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the servomotor in the hub enables a stiff construction | The links p are of cast iron and are of such a shape and 


to be adopted. The servomotor piston can exert a 
force of 650 tons, so that the swivelling power provided 
to the blades is positive. The runner blades, and discs, 
the hub, servomotor piston and rod are all of stainless 
steel. The valve, valve liner and bottom cap are of 
mild steel, as is the bottom cap. 

_ Before describing the valve-operating mechanism 
it is nece to consider the guide blades in the 
turbine chamber, as both the runner blades and the 
guide blades are actuated simultaneously. Referring 
to Fig. 3, it will be obvious that there is the usual 
outer ring of fixed vertical stay vanes, indicated at k 
and the inner ring of vertical swivelling guide vanes 
indicated at 1. The fixed stay vanes, as shown in 
Fig. 4, are integral with the top and bottom rings, of 
cast steel, to which the spiral casing is attached and 
which are embedded in the concrete of the turbine 
chamber. It may be noted that Fig. 4 shows the cast- 
ing, which is 8,500 mm. (about 27 ft. 10 in.) in diameter 
and weighs 65 tons, in process of machining in a vertical 
boring machine having a rotating table and tool head. 
The casting is indicated in Fig. 3 at m; attached to it 
is the guide apparatus cover n, on which is mounted the 
regulating ring g. The upper part of the cover n is 
shown in Fig. 5, and it will be obvious, from the holes 
for the gu e-vane spindles, that there are 24 guide 
vanes. They are swivelled by means of the levers 0, 
Fig. 3, which are attached by the links p, tothe ring q. 
This ring is centred on roller bearings visible in the 
upper part of Fig. 5, and is rotated by the lever r, 
Fig. 3, which lever is actuated by the main servomotor. 








size that they will break should the guide vanes become 
jammed by debris. Breakage takes place when the load 
on them exceeds two and a half times the normal 
regulating load. Breakage of any link is indicated in 
the control room by an electric device. The ring qg can 
be locked in either the open or closed position of the 
guide vanes. The guide-vane bearings are reamered, 
when the top and bottom rings are assembled, by special 
tools so that they are in correct alignment. The bear- 
ings are grease lubricated, in groups, from central 
lubricators. ; 
Inside the cover n is a deep casting carrying the 
turbine shaft bearing s. The shaft is 865 mm. (34 in.) 
in diameter. The bearing consists of a deep white- 
metal liner on a steel shell. It is lubricated by grease 
which is supplied at four points at different levels by 
the pump ¢ which is driven by a gear wheel from the 
turbine shaft, and there is also a stand-by motor-driven 
grease pump. Since the lubrication of the bearing 
needs careful attention, it is necessary to control the 
grease supply and an ingenious apparatus for this 
purpose has been developed by Messrs. Karlstad 
which gives a signal in the control room should the 
flow in any pipe be interrupted. The quantity of 
grease required is only a few cubic centimetres per 
hour and a sensitive apparatus is therefore required. 
The bearing is also provided with a remote-reading 
thermometer. The bearing is surmounted by a pack- 
ing gland u, which consists of split graphite rings 
kept in contact with the shaft by helical springs. A 
paste of grease and powdered graphite, which is driven 
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on to the rings by the water inside the turbine, provides 
lubrication. A second remote-reading thermometer is 
fitted to the gland. 

The hub servomotor valve operating gear, or ““ Com- 
binator,” may now be described. This is situated on 
the top of the shaft above the alternator and is shown in 
Fig. 2. The turbine shaft extension from the alternator 
is indicated at a. The tube b, is the top of the tube 
forming both the passage for the oil supply to the hub 
servomotor and the servomotor valve-actuating spindle ; 
its lower part is indicated at i in Fig. 3. The tube 
is given reciprocating movement in actuating the 
valve, this motion being effected by the piston c 
which is subjected to oil pressure from the pumping 
unit previously referred to. The piston rod d ter- 
minates in a crosshead e, which carries a guide f fur- 
nished with a graduated scale for indicating the position 
of the valve and, in consequence, the pitch of the 
runner blades. The crosshead carries also a valve g con- 
trolling the piston c, but the movement of these parts is 
determined by the cam h. The top ends of the valve 
spindle and cam spindle are attached to a short lever 
pivoted on the crosshead and the roller at the cam 
end of the latter spindle is kept in contact with the cam 
periphery by a helical spring in compression. It will be 
evident, then, that whatever position the crosshead 
may be in, the valve will be controlled by the cam. 
The function of the cam is to correlate the angular 
movement of the runner blades with that of the mov- 
able guide vanes, and it can readily be inferred, from 
the lever, that the cam can be altered in position so 
that the stroke of the valve is determined. This 
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alteration is made by the actuator governor, which also 
the main servomotor operating the guide 
vanes. 

The contour of the cam is determined as follows. 
The turbine output is plotted in a series of curves 
corresponding to different angular positions of the 
runner blades, these positions generally being taken 
at intervals of 5 deg. The data are derived from 
model tests. At the same time, the amount of openi 
of the guide blades is noted. Consideration of these 
curves enables the best efficiency of the turbine under 
the particular conditions to be determined, and finally 
a curve of all the best efficiencies under all conditions 
can be arrived at. From this latter curve the contour 
of the cam is derived. Alternatively, the cam can be 
set out from the results of tests on the actual turbine. 
In this case, measurements of the quantity of water 
passing are made, in connection with power measure- 

“ments, for a series of runner blade positions with, say, 
five different guide vane openings for each runner 
blade position. An efficiency curve is then plotted for 
each of these latter itions and from it the precise 
position for the r of the valve spindle can be 
derived and the contour of the cam marked off to suit. 
Referring again to Fig. 2, it will be understood that 
the pressure oil to the hub servomotor passes through 
the tube } and the return oil flows through the annular 
space between the exterior of that tube and the wall 
of the turbine shaft extension. The return oil flows 
into a chamber from which it is drawn off to the 
pumping unit previously mentioned. This unit com- 
prises a motor-driven “ Imo ” pump, having a capacity 
of 1,000 litres (220 gallons) per minute at a pressure of 
20 atmospheres (294 Ib. per square inch) and running at 
960 r.p.m. An air vessel, unloading valve, safety valve, 
non-return valve, high and low pressure indicators, a 
filter, a float, oil-level glass, etc., and receiver are also 
included. In addition, there is a standby pump, in- 
dicated at v in Fig. 3, and gear-driven from the turbine 
shaft. This spare pump is sufficiently large to main- 
tain the pressure for the normal running of the turbine, 
but is, of course, inoperative when the turbine is at 
a standstill so that the runner blades cannot be altered 
in pitch in this condition; the motor-driven unit 
provides for such alteration. 

The automatic functioning of the turbine is, in effect, 
determined by the actuator governor, previously 
referred to, which is on the control floor of the station, 
together with the pumping unit and the Combinator. 
It is mechanism in this actuator that operates the 
valve of the servomotor which moves the rod r, Fig. 3, 


thus controlling the movable guide vanes, and it also | the 


actuates the cam A, Fig. 2, thus controlling the valve 
of the hub servomotor. The mechanism is driven by 
a synchronous motor supplied from a separate generator 
on the alternator shaft. This generator has permanent 
magnets in order to give uniform operation. The 
motor drives an electrical centrifugal governor which 
ensures the response of the control mechanism to 
variations in speed and, therefore, to variations of 
power. The actuator controls a pressure-oil operated 
servomotor which gives the actual movement to the 
operating rod referred to above. A tachometer on the 
actuator indicates the speed, in revolutions per minute, 
of the turbine shaft. It is virtually a voltmeter sup- 
plied with current from the small generator w, Fig. 3, 
driven by friction from the actuator shaft. There is 
also hand-regulating gear, a speed altering device, a 
load-limiting device, a speed range control and operating 
handles for the movable guide vane locking gear, for 
oil-pipe valves, pressure gauges, etc. 

The turbines at Stadsforsen have proved very satis- 
factory after three years in operation. The effective- 
ness of the turbine design may be estimated from the 
following figures obtained from the official efficiency 
test. The efficiency curve rises steeply, of course, 
from no load to the light load of 15,000 brake horse- 
) tea At this load the efficiency is 87-5 per cent. 

curve then begins to flatten out and at 20,000 
brake horse-power and 65,000 brake horse-power it is 
90 per cent. Between these two points it is appre- 
ciably higher ; thus at about 28,000 brake horse-power 
it is 93-6 per cent. ; at about 39,000 brake horse-power 
is 94-1 per cent.; the maximum, at about 48,000 brake 
horse-power, it is 93-2 per cent.; and at about 57,000 
brake horse-power is 91-8 per cent. If these six 
figures are averaged, though admittedly this procedure 
gives only an approximate result, the efficiency remains 
at nearly 92-1 per cent. over the very wide operating 

-range of from 20,000 brake horse-power to 65,000 
brake horse-power. 

The single turbine at the Hojum power station at 
Trollhattan was started up in December, 1941, and was 
officially tested in February, 1942, so that it has not 
been so long in service, but it has been in con- 
tinuous and satisfactory operation since it was 
started up. It is practically identical with the Stads- 
forsen machines, having the same diameter of runner. 
It has, however, a rather higher speed, namely, 136-3 

r.p.m. and the head is slightly greater. On account 
of the increased head the spiral casing has been made 


of somewhat heavier plates, and the runner chamber 
and upper portion of the draft tube have been con- 

of stainless cast steel. The actuator governor is 
rather more fully automatic in action, being provided 
with “start” and “stop”. push buttons. Depression of 
the “stop” button causes the regulating valve to 
close, which moves the guide vanes to the closed posi- 
tion, in which they are then locked, this being indicated 
by a red signal light. Finally, the runner blades are 
set in the most suitable position for starting up. The 
operator has then only to move the hand tor on 
the actuator into the position for starting up. When 
the “‘ start’ push button is depressed the regulating 
valve opens, the locking device is released, and a 
green light shows ins of the red one. The guide 
blades are now opened by hand regulating gear on the 
actuator, and when the desired guide vane position is 
reached the runner blades are automatically brought to 
their appropriate angle. On the correct speed being 
attained the hand regulator is disconnected and the 
turbine is ready to take the alternator load. The 
actuator now fitted to all three turbines is more readily 

in a convenient position, as earlier types of 
governors necessitated the use of a driving belt from 
the alternator shaft. The oil pumping unit at Hojum 
is placed on a lower floor, this accessory also being 
flexible as regards its location. 





BRITISH STANDARD 
SPECIFICATIONS. 

Tue following specifications of interest 
have been issued by the British Stan Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Wood Doors, Stairs and Windows.—Revisions of 
B.S. No. 459, covering wood doors; B.S. No. 585, 
dealing with wood stairs; and B.S. No. 644, concern- 
ing wood windows and casement doors have been 
prepared with the object of providing for peace-time 
requirements. B.S. No. 459 is to be in two parts. 
Part 1, for panelled and glazed wood doors, is now pub- 
lished and — teem Tw mew and tenoned 
doors, for inte’ and exte' es com and garage 
doors. Seven types of panelled doors for exterior 
use, seven types for interior use, and eight types of 
glazed doors are specified. Particulars of the dimen- 
sions and construction of the doors are given, together 
with the position of the locks and other fittings and 

i . One height is specified, namely, 6 ft. 6 in., 
and the widths vary from 2 ft. to 2 ft. 9 in. for panelled 
doors and from 2 ft. 6 in. to 3 ft. 10 in., for glazed 
doors. One width is specified for doors, namely, 
7 ft. Part 2 of the specification, covering flush doors, 
is in course of preparation. Specification No. 644 
deals with the quality and design of wood casement 
windows and casement doors and frames of the outward 
opening types. It provides for five heights of windows, 
ranging from 2 ft. 6 in. to 5 ft. 6 in., and five widths, 
from 1 ft. 5} in. to 7 ft. 10 in., and two heights of case- 
ment doors, namely, 6 ft. 8f in., and 7 ft. 83 in., and 
three widths to each height, namely, 2 ft. 11} in., 
4 ft. 1 in., and 4 ft. 10 in. One of the principal aims 
of this specification is to reduce production costs by 
the avoidance of a multiplicity of types and sizes. 
The window and door units have been designed to 
fit the dimensions of brick openings, determined by 
the sizes of bricks laid down in B.S. No. 657, namely, 
heights in multiples of 3 in. and widths in multiples of 
44 in. B.S. No. 585 concerns wood stairs with close 
strings, and is intended to cover interior stairs made of 
softwood for houses. The proportion of steps and 
pitch, the width of the stairs and the length of the 
flights, winders, headroom, the height of hand rails, 

lowance for dressing and construction, and gluing 
and finish are specified. [Price of each of the three 
specifications, 2s., postage included.] 

Asbestos-Cement Flue Pipes.—Another revision just 
published by the Institution covers the dimensions 
and workmanship of asbestos-cement spigot and socket 
flue pipes and fittings for gas appliances. The re- 
vision, B.S. No. 567-1945, indicates the closest mini- 
mum and maximum dimensions which can be attained, 
at present, for asbestos-cement flue pipes and their 
essential fittings and components. Consideration has 
been given to the importance of the efficient assembly 
of the flue, its connection to the gas appliance and its 
general installation, and to facilitating the maintenance 
of the appliance and flue by avoiding difficulties in 
disconnection. To this end, lists and illustrations of 
the most suitable and frequently-used fittings are 
included, together with notes on the correct direction 
of assembly and on asuitable cement forthe joints. Thus 
it is hoped to facilitate the work of the designer, to 
establish good practice, and to prolong the useful life 
of the flue. A similar revision has been made in the 
case of B.S. No. 835, covering asbestos-cement spigot 
and socket heavy flue pipes and fittings. [Price of 





B.S. No. 567, 2s., postage included.] 





PERSONAL. 


PROFESSOR W. E. S. TURNER, O.B.E., D.Sc., F.RS,, 
F.S.G.T., the first occupant of the Chair of Glass Tech- 
nology of the University of Sheffield, created in 1929, 
is to retire at Christmas. His successor will be Dr. 
HarrY Moore, A.R.C.Sc., F.Inst.P., F.S.G.T., at present 
director of research to Messrs. Pilkington Brothers, 
Limited. 


Mr. ERIC MENSFORTH, M.A., M.I.Mech.E., deputy 
managing director, Messrs. Thos. Firth and John Brown, 
Limited, and managing director of Messrs. Westland jr. 
craft, Limited, has been released, at his own request, 
from his duties as Chief Production Adviser to the Chief 
Executive, Ministry of Aircraft Production. 


Mr. A. McOosu, chairman of Messrs. Bairds and Scot. 
tish Steel, Limited, and a director of the London ang 
North Eastern Railway Company, has been elected Pregj. 
dent of the British Employers’ Confederation in succession 
to the late Str CHARLES CRAVEN, Bt. 


The Secretary of State for Dominion Affairs hag 
appointed Sir JOHN ABRAHAM, Deputy Under-Secretary 
of State, Air Ministry, as the United Kingdom member 
of the Board of British Phosphate Commissioners, jin 
succession to SIR ARTHUR GAYE, who is relinquishing the 
position for health reasons. 


Mr. M. BURNINGHAM, deputy chairman of Messrs. Keith 
Blackman Limited, has been elected chairman and 
managing director in succession to the late Mr. Grorcr 
KeirH. Mr. A. L. Ayton, F.C.I.S., has been appointed 
secretary and Mr. E. E. TAVENER industrial gas engineer. 


Mr. REGINALD IBISON has been appointed principal 
ship surveyor of the British Corporation Register of 
Shipping and Aircraft for the North-East Coast, with 
effect from April 1. 


Mr. W. R. BERRY, chief development engineer on the 
staff of Messrs. Jonas, Woodhead and Sons, Limited, 
Leeds, has been elected a director of Messrs. Ibbotson 
Brothers and Company, Limited, Sheffield. 


Mr. V. A. PHILures has been appointed metallurgist 
on the staff of British Insulated Cables, Limited. 


Lt.-CoL. F. Kayser has relinquished his directorship 
of Messrs. Kayser, Ellison and Company, Limited, 
Sheffield. His successor on the board is Mr. C. H. 
ARNOLD. 


Mr. H. J. Kina, F.S.I1., has been appointed to represent 
the Chartered Surveyors’ Institution on the Architects’ 
Registration Council for the ensuing year. Mr. E. W. 
SPrLLeR, F.S.I., has been nominated to represent the 
Institution on the Council’s Admission Committee in 
succession to Mr. S. VVYVIAN HICKS. 


Mr. H. J. R. Way has been appointed chief geologist 
in charge of a new Geological Survey Department in 
Swaziland, South Africa. 


Mr. R. E. ForpHaM, O.B.E., M.I.Mech.E., has been 
elected a director of Lightalloys, Limited. 


Mr. JAMES HENRY Moss, F.C.I.P.A., senior assistant 
in the firm of Messrs. Raworth, Moss and Cook, chartered 
patent agents, 75, Victoria-street, London, S.W.1, is to 
become a partner as from April 1. 


SPECIALLOID LIMITED have taken new premises for 
the establishment of a central London office and ware- 
house at 140-142, Great Portland-street, London, W.1. 
Messrs. A. W. RoEBUCK, LIMITED, have been appointed 
main concessionaires for Specialloid pistons for the 
London area, and continue to operate from 194, Great 
Portland-street, W.1. 


The Department of Overseas Trade announce that the 
address of Mr. E. Murray-Harvey, 0O.B.E., MC., 
British Commercial Agent in Palestine, is now 11, 
Princess Mary-avenue, Jerusalem. 





O1L-ENGINE MANUFACTURE BY VICKERS-ARMSTRONGS 
Louarep.—We are informed that, in addition to engines 
of their own design, Messrs. Vickers-Armstrongs Limited, 
are now able to undertake the manufacture of Doxford 
and M.A.N. double-acting engines. 





CONFERENCE ON X-Ray ANALyYsIs.—The X-Ray 
Analysis Group of the Institute of Physics has announced 
that its 1945 Conference, the fourth in the series, will be 
held on April 12 and 13 at the Royal Institution, London, 
under the chairmanship of Sir Lawrence Bragg. The 
programme includes a lecture by Professor J. D. Bernal 
on “The Future of X-Ray Analysis,” and a series of 
papers on new and improved methods. Discussions will 
be held on the equipment of a laboratory for X-ray 
analysis, the interpretation of X-ray diffraction by 
optical principles, and the proposal to convert X-ray 
wavelengths to absolute values. Particulars of the con- 
ference may be obtained from Dr. H. Lipson, F.Inst.P., 
honorary secretary of the Group, Crystallographic 
Laboratory, Free School-lane, Cambridge. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Coal.—Supplies of coal improve slightly as the 
losses arising from the protracted dispute with the Scot- 
tish Colliery Deputies and Shotfirers’ Union diminish 
almost daily, but there is still an acute genera] shortage, 
and the 25 per cent. cut, it is reported, is to be imposed 
on all industrial and commercial users whose operations 
are not specially excluded from it, such as the Admiralty, 
gasworks, food producers, etc. Many undertakings are 
now on the borderline, and a large number of firms have 
been working only part-time during the past week owing 
to lack of fuel. The position is not clear yet, but the 
market view is that a serious decline in Scottish industrial 
activity cannot be avoided unless coal supplies increase 
considerably. The milder weather has helped to ease 
the shortage in the case of domestic consumers. This 
week the Control has drawn attention to the availability 
of unscreened opencast coal. An effort to increase open- 
cast production has overloaded the screening plants for 
the present, and fruit growers and others with hand-fired 
equipment can apply for and use this material with 
advantage to themselves and to the distributing authori- 
ties. Opencast coal is not considered suitable for mechani- 
cal stoking. 


Scottish Steelworks.—The demand is still irregular and 
inclined to drag. The plate mills are very slack, but the 
heavy bar mills and merchant and guide mills are under- 
stood to be fairly well employed. Lack of coal con- 
tinues to handicap operations, and a drastic concentra- 
tion of production has been carried out by certain makers. 
Sheet makers are busy and have full programmes for 
many months ahead, though, here also, the demand is 
rather unbalanced, with pressure mainly for the lighter 
gauges. Light-sheet deliveries are now taking from four 
to six months. 


Light Engineering.—Scottish light-engineering firms are 
moderately well employed, but a good deal of attention is 
being given to post-war prob] , and r h is being 
pressed forward as rapidly as possible in preparation for 
the anticipated renewal of activity when the war ends. 
A process which is receiving close attention in some 
Scottish engineering circles is the induction-heating pro- 
cess for hardening steel tools, etc. One plant of this kind 
has been operating in the Woodside Engineering Works 
for a considerable time for hardening bolts, shackle pins, 


ete. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Stocks of pig iron are low and the 
demand is increasing. Consumers have difficulty in 
obtaining allocations to cover their requirements, but 
producers are able to maintain steady deliveries for 
essential needs. Adequate supplies of semi-finished steel 
for the re-rolling mills are not readily obtainable and 
manufacturers of the lighter descriptions of finished steel 
have extensive bookings, but plants turning out certain 
heavy commodities are by no means fully occupied. 
There is, however, the possibility of an increasing demand 
for heavy plates. 


Foundry and Basic Iron.—aAll available parcels of 
ordinary foundry pig iron are readily taken up. Light- 
casting plants are taking slightly increased quantities of 
foundry pig. There is no basic iron on the market, the 
whole of the production being retained for the require- 
ments of the makers’ own consuming departments. 


Hematite, Low-Phosphorus and Refined Iron.—There 
is little to report concerning the hematite branch of 
trade. Complaints are still being made of shortage, and 
conditions continue to render it necessary for producers 
to adhere strictly to the control of distribution regula- 
tions. Supplies of medium and low-phosphorus iron, as 
well as of refined descriptions, are passing steadily into 
use at local consuming works. 


Manufactured Iron and Steel.—Sufficient quantities of 
the various descriptions of semi-finished iron are obtain- 
able to cover users’ requirements, but the heavy demand 
for steel semies is difficult to meet. Purchases of most 
finished-iron commodities can be given reasonably early 
attention and orders for the heavier classes of finished 
steel are much needed. Plants producing the lighter 
categories of finished steel, on the other hand, are very 
busily occupied. Makers of thin sheets cannot accept 
orders for delivery before the third quarter of the year, 
and manufacturers of light sections have a large amount 
of work in hand. Rail mills are operating at almost 
full capacity, and the output of colliery requisites is 
heavy, but plate producers could undertake more work 
than they have on hand and prompt rolling of orders for 
heavy sections can be guaranteed. 


Scrap.—There is a brisk demand for good cast-iron 


and heavy-steel scrap, but other grades attract little 
attention, 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Tron and Steel.—Conditions in Sheffield steel and 
engineering works are irregular, though some are busy. 
While some firms are negotiating for the acquisition of 
Government factories which they have been operating, 
others are reluctant to enter into any arrangement for 
the purchase of the equipment which the Government 
has placed in some Sheffield works during the war 
period. After the last war, local manufacturers had no 
alternative but to acquire the Government plant, whether 
they wanted it or not, but this time they are not disposed 
to accept such terms. The lighter steel and engineering 
works are rather busier, and are anxious for the return 
of some of their unskilled employees. Rising costs of 
manufacture are causing concern, especially among those 
firms who are hoping to recover their lost export trade. 
It has been disclosed that, in the near future, further 
advances in the price of industrial gas are to be made, 
because the Sheffield and District Gas Company will 
have to pay more for coke-oven gas. 

South Yorkshire Coal Trade.—Some South Yorkshire 
collieries are exceeding their weekly target outputs 
owing to lessened absenteeism among miners whose 
health has improved during the spell of brighter weather. 
The inland market, however, has derived little benefit 
from these increased supplies owing to the larger appro- 
priations made by the Ministry of Works for the prose- 
cution of the war; much more coal is being shipped to 
the war areas abroad. Wider distribution of outcrop 
coal is resulting from additions to the fleets of lorries 
serving the outcrop sites. Public-utility undertakings 
have to take an increasing proportion of opencast coal, 
and some is going to the railways, as well as to industrial 
concerns and the house-coal market. More coke is 
needed to meet the heavy demands. 





NOTES FROM THE SOUTH-WEST. 
CarpDiIrF, Wednesday. 

The Welsh Coal Trade.—Speaking at the annual prize 
distribution of the Rhondda County School for Boys 
last week, Major the Hon. Gwilym Lloyd George, 
Minister of Fuel and Power, again referred to the wastage 
of manpower in the coal-mining industry and the import- 
ance of attracting youths to make a career in it. He 
pointed out that Britain would not be able to maintain 
her population after the war at the standard desired 
unless the best utilisation were made of coal, which was 
the great source of the country’s wealth. One matter 
that was causing alarm was the fact that more persons 
left the mining industry than entered it. If young men 
were to enter the industry voluntarily, opportunities 
must be provided for them within its boundaries. His 
duty, and’ that of others in the industry, was to see that 
such opportunities existed. According to figures pre- 
sented to the Merthyr rating committee, the production 
of coal within the borough during 1944 was 678,345 tons, 
a decrease of 104,544 tons compared with the preceding 
year. For the same period, coal subject to wayleave 
decreased by 27,607 tons to 601,573 tons. A brisk 
inquiry was circulating on home account on the Welsh 
steam-coal market for all but the very poorest qualities. 
The lack of supplies, however, kept operations within 
narrow limits. Most collieries were kept fully occupied 
in executing orders already on their books from high- 
priority users and, after meeting these, there was little 
coal for ordinary consumers who had consequently to 
be content with such supplies of the lower qualities as 
could be spared. Exports proceeded quietly, and were 
almost wholly consigned to the essential consumers 
on the Continent, as well as to some of the more important 
coaling depots, which were drawing coals under Govern- 
ment direction. Neutral inquiry was inactive. All the 
large sorts were well sold forward and were firm, while 
it was difficult to arrange for the delivery of the sized 
and bituminous smalls over a long period ahead. Best 
dry steams were busy, but some of the lower qualities 
were on offer. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the good demand for tin-plates was well 
maintained and that satisfactory quantities had been sold 
to home consumers for delivery during the second 
quarter of the present year. Substitutes, on the other 
hand, were quieter. The export market was still dull 
although a few more sales were made. Steel sheets, and, 
in particular, black sheets, were in very strong demand 
and orders for near-delivery dates were difficult té place. 
The market in iron and steel scrap was steady and a 
moderate volume of business was transacted. 





INSTITUTE OF INDUSTRIAL ADMINISTRATION.—The 
fourth conference of the Institute of Industrial Adminis- 
tration will be held from May 11 to 13, at the Dorchester 
Hotel, Park-lane, London, W.1. The subject of the 
conference will be “ Management in Demobilisation.” 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in tae week preceding the date of the meeting. 








INSTITUTIGN OF MECHANICAL ENGINEERS.—W estern 
Branch: turday, March 24, 2.30 p.m., Merchant 
Venturers’ "Zechnical College, Bristol. ‘“‘ English Engi- 
neer’s Visit to American Aircraft Factories,” by Mr. 
F. H. Parker. Midland Graduates’ Section: Saturday, 
March 24, 6 ».m., Messrs. Robert Hyde and Sons, Stoke- 
on-Trent. ‘‘ Development of the Boiler for Industrial 
Plants,” by Mr. R. Hulse. 

INSTITUTION OF ELECTRICAL ENGINEERS.—North 
Midland Students’ Section: Saturday, March 24, 2.30 
p.m., Leeds Electricity Dept., Whitehall-road, Leeds. 
“ Electrical Engineering Research,” by Mr. H. W. H. 
Warren. institution: Monday, March 26, 5.30 p.m., 
Victoria-emiankment, W.C.2. Discussion on “ Syn- 
thetic and thermoplastic Insulated Cables,” opened by 
Mr. T. R.“Scott. South Midland Centre: Monday, 
March 26, € p.m., James Watt Memorial Institute, Bir- 
mingham. })iscussion on Electrical Installations Reports, 
opened by Mr. W. N. C. Clinch and Mr. J. Beard. North- 
Eastern Cenire: Monday, March 26, 6.15 p.m., Neville 
Hall, Newcastle-upon-Tyne. “Molecular Theory of 
Permittivity,” by Mr. E. B. Moullin. North-Western 
Centre: Tuesday, March 27, 6 p.m., Engineers’ Club, 
Manchester: ‘‘ X-Rays in Engineering,” by Dr. V. E. 
Pullin. Sc:ttish Centre: Wednesday, March 28, 6 p.m., 
Heriot-Wat: College, Edinburgh. ‘“ Relation Between 
Steam and Hydro Power,” by Mr. R. W. Mountain and 
Mr. C. G. Carrothers. South Midland Students’ Section : 
Wednesday: March 28, 7 p.m., James Watt Memorial 
Institute, Birmingham. “ Turbo-Alternator Ventila- 
tion,” by Mr. H. R. Ogle. London Students’ Section : 
Wednesday. March 28, 7 p.m., Victoria-embankment, 
W.C.2. Address by Sir Harry Railing. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—WNorth- 
Western Centre: Saturday, March 24, 2.30 p.m., Engi- 
neers’ Club: Manchester. Presidential Address, “‘ History 
and Conjecture,” by Mr. John Shearman. Birmingham. 
Centre: Tuesday, March 27, 6.15 p.m., James Watt 
Memorial institute, Birmingham. ‘“‘ Art of Engineering 
Design,” by Dr. H. E. Merritt. 

InstTITUve OF BRITISH FOUNDRYMEN.—Birmingham 
Branch: fiaturday, March 24, 2.30 p.m., James Watt 
Memorial ‘Institute, Birmingham. *Malleable Cast 
Iron,” by Mr. A. E. Peace. East Midlands Branch: 
Saturday, March 24, 6 p.m., Technical College, Derby. 
Annual Meeting. Sheffield Branch: Monday, March 26, 
7 p.m., Reyal Victoria Hotel, Sheffield. Report of the 
Foundry Practice Subcommittee. London Branch: 
Wednesday, March 28, 7.30 p.m., Charing Cross Hotel, 
W.C.2. “:Gating, Risering and Chilling of Magnesium 
Castings,’ by Mr. A. Cristello. 

ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY.-—Saturday, 
March 24, 2.30 p.m., Royal Society of Arts, John Adam- 
street, W.C.2. ‘‘ An Experimental Approach to Time 
Lapse Cinematography,” by Mr. J. H. Ridley. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Saturday, 
March 24, 2.30 p.m., 198, West-street, Sheffield. ‘‘ Corro- 
sion Resistance in Metals and Alloys,” by Dr. U. R. 
Evans. 

INSTITUTION OF CIVIL ENGINEERS.—Y orkshire Associa- 
tion: Saturday, March 24, 3 p.m., Town Hall, Sheffield. 
“The Town and Country Planning Act, 1944, and the 
Statutory Undertaker,” by Mr. D. Heap. Institution : 
Tuesday, March 27, 5.30 p.m., Great George-street, 
S.W.1. ‘“ Methods of Constructing Deep Land Founda- 
tions,” by Mr. F. N. G. Taylor. South Wales Association : 
Tuesday, March 27, 6 p.m., Town Hall, Newport. ‘‘Rural 
Water Supplies,” by Mr. S. R. Raffety. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLanD.—Tuesday, March 27, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow. ‘‘ Factors Determining Propeller Per- 
formance,” by Professor A. M. Robb. 

NEWCOMEN Socrery.—Wednesday, March 28, 2.30 
p.m., Institution of Mechanical Engineers, Storey’s-gate, 
S.W.1. ‘“ Windmill Sails,” by Messrs. E. L. Burne, John 
Russell and Rex Wailes. 

INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, March 28, 6 p.m., Institution of 
Mechanical Engineers, Storey’s-gate, S.W.1. ‘“‘ Specific 
Effect of Infra-Red,” by Mr. A. C. F. Mackadam and 
Dr. A. M. J. Janser. 

INSTITUTE OF WELDING.—Wednesday, March 28, 
6 p.m., Institution of Civil Engineers, Great George- 
street, S.W.1. “ Application of Welding to Steel Struc- 
tures,” by Mr. R. G. Braithwaite. 

NortuH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Student Section : Wednesday, March 28, 
6.45 p.m., Bolbec Hall, Newcastle-upon-Tyne. Discus- 
sion Evening. 

JUNIOR INSTITUTION OF ENGINEERS.—North-Western 
Section : Wednesday, March 28, 7 p.m., Engineers’ Club, 
Manchester. Maj.-Gen. K. C. Appleyard’s Presidential 
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‘* ENGINEERING ” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
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ADVERTISEMENT RATES. 
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vertisements will be inserted with all practicable regu- 
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The charge for advertisements classified under the 
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Wanted,” “* Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
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If use is made of a box number the extra o is 
Is. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
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at the following rates :—5 per cent. for six; 1 
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TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to vatienis 
proofs for approval. 

The proprietors will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two years. 
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CIVIL AIR TRANSPORT. 


Tue White Paper on “ British Air Transport ” 
(Cmd. 6605) presented to Parliament by Lord 
Swinton, the Minister for Civil Aviation, has now 
been debated by both Houses of Parliament and, 
in general, has received a fairly favourable reception, 
the opposition coming mainly from those quarters 
which would be expected in any case to be “ agin 
the Government.”’ It will be recalled that the main 
feature of the proposed policy is the creation of 
three ‘‘ chosen instruments” instead of the one 
originally indicated; namely, a corporation to 
control and operate the Commonwealth air routes, 
together with the North Atlantic service to the 
United States and the services to China and the 
Far East; a second, to operate the European air 
routes and the internal services of the United 
Kingdom ; and a third, to confine its attention to 
the South American route. The first of the three 
would be the British Overseas Airways Corporation, 
acting alone so far as control is concerned, but 
associated with the shipping lines already serving 
the same areas where this might appear desirable 
and the shipping lines themselves desired such an 
association. The second corporation would consist 
of the B.O.A.C. in conjunction with the railway 
companies, the travel agencies, the shipping lines 
operating what are known as the “short sea” 
routes, and such pre-war operators of air services 
in the area as might wish to participate. In this 
field, however, the B.O.A.C. would not be dominant. 
The third organisation, to be known as British 
Latin-American Airlines, Limited, would consist 
primarily of the shipping lines already concerned 
with South American traffic, with the B.O.A.C. in 
the position of junior partner. These shipping lines, 
it was stated in the White Paper, have expressed 
their willingness to risk their own capital in oper- 
ating the route without subsidy. The appointment 
of members of the B.O.A.C. would be vested in the 
Minister for Civil Aviation, whose approval would 
be necessary, also, of all appointments to the Boards 
of the other two Air Transport Corporations and of 
the memorandum and articles of association of all 
companies associated with the scheme. 

The first debate on the proposals took place in 
the House of Lords on Thursdar, March 15, on a 
motion by Lord Rothermere, who criticised the 
three-corporation scheme, saying that he would 
like to see real competition on the air routes, but 
could not visualise its development between three 





organisations so mixed up as those proposed in the 
White Paper. He took exception, also, to the 
proposal that the Minister should have power to 
veto all appcintments to the Boards, as this would 
give him complete control over all British civil 
aviation. The most controversial part of the 
scheme, he thought, was the proposal to amalgamate 
the European and the internal services, as this con- 
stituted a virtual monopoly. The plan as a whole 
was too rigid ; it should be capable of review. 

Lord Southwood having stated that the views of 
the Labour peers would be expressed, he hoped, 
by Lord Addison on a subsequent occasion, Lord 
Rennell supported Lord Rothermere in questioning 
the desirability of combining the European and the 
internal air services, and said that he would have 
liked to see more than three corporations proposed. 
He hoped that it would be made possible for another 
corporation to be added if necessary, but he wel- 
comed the opportunity for the B.O.A.C. to par- 
ticipate in the corporations projected. Lord Lon- 
donderry complimented the Minister on the speed 
with which he had produced the desired policy, 
but asked for enlightenment regarding the licensing 
authority. He thought that most of the private 
firms were satisfied with the plan, but hoped that 
“‘ the very vital feature ”’ of free enterprise would be 
retained ; there must be some Government control 
at present, but he thought that the scheme indicated 
too much of it. 

Lord Knollys, who is chairman of the British 
Overseas Airways Corporation, welcomed the pro- 
posed scheme as one which would make it possible 
to plan, organise and operate with some measure 
of stability, and assured the House that the Cor- 
poration would do all in their power to establish 
the new line to South America. He believed that 
the British aircraft industry would produce eventu- 
ally the finest aircraft in the world for civil purposes, 
but meanwhile they must make the best use of 
interim types—which, he considered, would be 
better than many people expected. Much had been 
said about air services in the past, but there was 
much that could not be said; if it were known, 
people might feel much more confident about the 
future. Lord Kennet, who followed, said that the 
scheme had the warm support of the four main- 
line railway companies, who would be most willing 
partners ; they were not going to treat air travel as 
a side line. Lord Trenchard also supported the 
White Paper, and wished that representatives of 
the great shipping companies had spoken as favour- 
ably as Lord Kennet had done. He hoped that the 
scheme would be given a fair trial—which, he added, 
the B.O.A.C. had not. had—but suggested that there 
might be some kind of charter associated with it, 
which could be reviewed every five or ten years. 
Lord Brabazon and others, while making sundry 
comments on points of detail, spoke generally with 
approval of the scheme. 

Replying to the debate, Lord Swinton reviewed 
the considerations that had influenced the general 
form of the White Paper proposals and emphasised 
that “air transport was a transport business ”’ ; 
it was in that light that the proposals had been 
framed. In staffing the air services, he continued, 
it was intended to draw to the fullest extent on 
the Royal Air Force and the Fleet Air Arm. In 
reply to Lord Londonderry, he thought that the 
licensing authority for new routes would probably 
be the tribunal which would fix rates and fares, 
but no firm decision had been taken on this point. 
Referring to the attitude of the shipping lines, he 
mentioned that the lines operating to West Africa 
(to take one instance) had stated that, in building 
new tonnage after the war, they did not propose to 
provide first-class cabins, as they believed that the 
first-class traffic would go by air. Speaking of the 
new types of civil aircraft, he said that the Tudor I 
would be represented by ‘‘a trickle of production 
in June this year” and the Tudor IT by “a flow of 
production early next year.” Production of the 
V.C.I. would commence next year, but the Brabazon 
was not yet in existence, even as a prototype. 

The debate in the House of Commons, which 
took place on- March 20, was marked by more 
criticism of detail than that in the House of Lords ; 
but, as previously indicated, a great deal of it 
appeared to be inspired by opposition to the Govern- 
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ment rather than to the White Paper, considered 
on its merits alone. The scheme was introduced 
and expounded by Sir Stafford Cripps, the Minister 
of Aircraft Production, who stressed the point, made 
by Lord Swinton a week before, that civil aviation 
must be regarded essentially as a transport service. 
It had suffered in the past in this country, he said, 
because undue consideration had been given to the 
aviation side, so that the technique of transport 
had been sacrificed to the technique of aviation. 
Three corporations had been suggested because the 
field to be covered was too vast to permit of proper 
supervision by a single organisation; but the 
Government felt that there were certain essential 
services, such as the facilities for training aircrews 
and for maintaining and repairing aircraft, which 
must be shared in the interests of efficient operation. 

The most important part of the whole matter, 
the Minister continued, was the provision of suitable 
British aircraft for the air routes projected. The 
war had interfered seriously with the development 
of British transport aircraft, which had been com- 
pletely stopped for some years; the most that 
could be done was to produce a few military trans- 
ports, and some time must elapse before any real 
civil types could be put into production. It was 
considered as essential that his department should 
control the allocation of orders for such aircraft, 
but that did not preclude direct contact in the 
future between manufacturers and users; and in 
that consultation, the civil aviation lines would have 
the full benefit of the experience gained with mili- 
tary and naval types during the war, and of the great 
volume of research that had been carried on. 

Mr. L. Hore-Belisha, criticising the “‘ chosen 
instrument ”’ policy as such, said that it was not 
necessary to eliminate all competition in order to 
eliminate unfair competition, and commented 
favourably on the greater freedom allowed to 
operators and would-be operators in the United 
States by comparison with the restrictions envisaged 
by the White Paper. The primary objectives, he 
submitted, should not be internationalisation— 
which could not be attained so long as the United 
States opposed it—but an Imperial air organisation ; 
in other words, the consolidation of the Empire 
into the functions of the air. Having regard to 
the factors which gave Britain transport supremacy 
at sea, the Government should take a more expansive 
view of aviation. 

Mr. F. Montague objected that there was nothing 
in the White Paper to prevent subsidies being given, 
to which Sir Stafford Cripps replied that Parliament 
had already sanctioned provision for the payment of 
subsidies to the B.O.A.C. in respect of Empire, 
transatlantic and Far Eastern routes, should these 
be necessary. In response to a further question by 
Mr. Montague, however, he made it clear that there 
was no intention to grant veiled subsidies of any 
kind, whether by excessive mail rates, or otherwise. 
If a company operated at a loss, it must bear that 
loss ; and if it could not do so, some other authority 
must take over the services. Air Commodore W. 
Helmore asked for an assurance that first priority 
in employment would be given to operational air- 
crews from the Services; an assurance which was 
given by Mr. A. T. Lennox-Boyd (Parliamentary 
Secretary to the Ministry of Aircraft Production) in 
replying to the debate, though he pointed out that 
the number of openings would not be large—the 
first tentative estimate was that only about 1,000 
persons would be required for civil aircrews in the 
immediate future. Captain L. F. Plugge and Sir 
Frederick Sykes criticised the small number of the 
proposed corporations, Sir Frederick saying that 
he would prefer to see five or six instead of only 
three ; the tasks of the B.O.A.C., in his opinion, 
should be lessened and consolidated rather than 
enlarged. Mr. W. H. W. Roberts considered that 
it might be an advantage to have two or three 
internal air lines operating within the United 
Kingdom, so that they might have opportunities 
of comparing operating methods. Sir Oliver Sim- 
monds regarded the White Paper as a compromise 
between two policies which were difficult to embrace 
within a single document. Mr. Lennox-Boyd 


pointed out, however, that there would be “ full, 
fierce and relentless competition ’” in Europe after 
the war, and it was necessary to face that fact. 





BRITISH RAILWAYS IN 1944. 


AtTHovuGH the future control of the main-line 
railways of this country is a matter of the first 
importance, not only to the present proprietors, but 
also to all industrial and most social interests, the 
matter was not dealt with in any detail in the 
chairmen’s addresses at the recent annual general 
meetings of the four companies. Sir Ronald Mat- 
thews, at the London and North Eastern meeting 
did permit himself to say that “it will be a sorry 
day indeed for the people of this country if the limp 
and clammy hand of State control descends per- 
manently upon the activities of the transport world.” 
There is no doubt that in due course much will 
be heard about some greater measure of public con- 
trol of the railways, but as no specific .proposals 
have yet been put forward, the chairmen were 
justified in leaving this matter for future occasions 
and, in general, confining their remarks to accounts 
of the achievements of the railways in 1944 and of 
the manner in which the boards had discharged their 
trusteeship for the benefit of the shareholders and 
of the nation. 


Even in this limited survey, however, it was not 
possible to avoid the implications of this major 
question of future control. At the meeting of the 
Southern Railway Company, Col. Eric Gore Browne, 
dealing with the tasks successfully performed in 
connection with “D” day, pointed out that “ the 
whole conception of the invasion of the Continent 
by the Allied armies would have had to be entirely 
different ’’ had it not been for the extension and 
modern equipment of Southampton docks by private 
enterprise and by ploughing back annually into the 
undertaking “large sums of money which might 
have been distributed in dividends.” It is not pre- 
tended that the great works at Southampton, and 
in other places, were undertaken solely and altruistic- 
ally for the public good ; naturally, it was hoped 
and intended that they should pay their way and 
serve the general interests of the railway. The use 
which has been made of them during the war is but 
one instance of the extent to which the national 
effort has been dependent on the fruits of earlier 
private enterprise. This “cold, hard fact is often 
forgotten by some of the political leaders of to-day.” 

The year 1944 was marked off from other war 
years by the special burden thrown on the railways 
both before and after the Continental invasion of 
June 6. Owing to its geographical situation, per- 
haps the most spectacular part of the task fell 
on the Southern Railway, which experienced “ the 
greatest year in its history” and spent nearly 
1,000,000/. in the preparation of special sidings and 
equipment to handle the masses of troops and 
material which had to be dealt with. The number 
of special trains provided to Government require- 
ments in the course of the year was 2} times as 
many as in 1943, and Southampton docks handled 
a normal year’s traffic in 17 weeks. Lord Royden, 
at the meeting of the London Midland and Scottish 
Railway, said that large scale concentration for 
“D” day began on March 26, and that between 
that date and June 24, 446 invasion special troop 
trains and 1,232 special stores trains were run to 
the ports or concentration points over the company’s 
lines, in addition to 12,069 special Service trains for 
other purposes. The London and North Eastern 
Railway ran 41,500 trains for Government stores 
and personnel in 1944, compared with 18,000 in 
1943, and about June 6 as many as 1,300 of these 
trains were being provided every week. On the 
Great Western, 34,000 special trains were run during 
the year, the average near “D” day being over 
1,000 a week. In the South Wales ports, 158 vessels 
had to be loaded to sail on the appointed date. 

These special operations were carried on without 
serious interference with normal traffic facilities, 
and even on the Southern Railway on “ D” day, 
the full service of morning and evening trains was 
maintained with few modifications. As is well 
known, this normal traffic is considerably above 
pre-war standard, and on the Great Western, for 
instance, the number of passengers originating on 
the system was 64 per cent. greater than in 1938 ; 
the corresponding figure for the London Midland 
and Scottish Railway was 70 per cent. This addi- 








tional work is being carried out with diminisheg 
resources, particularly of rolling stock, and on the 
Great Western, for instance, no passenger vehicles 
have been constructed during the war years. The 
deferred maintenance and renewals now represent 
a very large amount of work which will ultimately 
have to be undertaken. The question of abnormal 
wear and tear, which is an aspect of this matter, 
was taken up by the companies with the Minister 
of War Transport, with some success. As a regult 
of pressure by shareholders at the 1943 meetings, 
an application was made for an increase in the 
guaranteed annual payment under the railway 
control agreement. As was probably foreseen by 
the officers of the companies, this application was 
unsuccessful, but the Minister undertook to make 
an allowance to cover abnormal wear and tear 
caused by the conditions under which the railways 
are operating. 

Although the scheme put forward by the railway 
companies to enable them to play an important 
part in civil aviation in the future has been accepted 
by the Government, it is clear that, while increasing 
their participation in the operation of air transport, 
the companies have no intention of relinquishing 
in any way their interest in shipping services. In 
spite of the prominent position which air transport 
at present occupies in public discussion, it is fairly 
certain that the bulk of the traffic between Great 
Britain and the Continent will continue to be carried 
by sea for many years. All the railway companies 
have shipping interests and connections, but Conti- 
nental traffic is more particularly associated with 
the Southern and North Eastern companies. At 
the outbreak of war, the former had a fleet of 
42 vessels. That is now greatly reduced and it 
may be guessed that the ships left with the company 
are not the best or most modern. Referring to 
these, the chairman said that some had reached, 
and others would soon reach, the end of their useful 
lives. Contact had already been made with ship- 
builders and controlling Government departments 
in regard to the placing of orders for new vessels. 
In the design of these, advantage will naturally be 
taken of the long experience available, to incor- 
porate the most attractive passenger accommodation 
and the most efficient cargo-handling gear. The 
company’s Continental services ceased on June 16, 
1940, and it has been a matter of much satisfaction 
that on January 15 of this year it was again pos- 
sible to provide a service between London and Paris. 
At the termination of hostilities, no doubt part of 
the earlier fleet will be returned to the company, 
probably in rather a weather-worn condition, but 
some of its well-known vessels have gone. These 
include the Brighton, the Maid of Kent, the Paris, 
the St. Briac, the Lorina, and the Normannia. 

The chairman of the London and North Eastern 
Railway reported that the whole of the vessels with 
which the Hook of Holland, Rotterdam, Antwerp, 
and Zeebrugge services had been carried on, were 
requisitioned at the outbreak of war. Some, he did 
not say which, had been lost on war service and the 
question of replacement by new construction was 
under consideration. The Great Western Company 
report that two of their vessels have been lost, as 
well as some dredging craft, and announce that 
attention is being given to proposals for major 
improvements at its South Wales docks. Little was 
said on this subject at the London Midland and 
Scottish meeting, beyond the statement that the 
cross-channel services had been “ regularly main- 
tained with the tonnage available.” This presum- 
ably refers to the Irish connections. 

Some information was given about the work of 
the scientific research department of this latter rail- 
way. It was formed by Lord Stamp 15 years ago 
and was proving increasingly useful to the other 
departments of the railway up to 1939. Since then 
it has been largely engaged on work for the Services 
and some of the members of its staff have been 
lent to Government departments. It is now 
possible for it again to give attention to its own 
problems. Some of those in hand concern improve- 
ments in locomotive frames; the best type and 
depth of ballast for permanent way; improved 
methods of painting structures and rolling stock ; 
and the development of a form of unit construc- 
tion for the smaller type of railway station. 
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NOTES. 


Tue INSTITUTION OF NAVAL ARCHITECTS. 


TE annual general meeting of the Institution of 
Naval Architects was held on Wednesday, March 21, 
at the Royal Society of Arts, London, the chair 
being *sken by the President, Admiral of the Fleet 
Lord Chatfield. Before proceeding to consider the 
annual report of the Council for 1944, Lord Chat- 
field referred with regret to the recent death of the 
secretary, Mr. G. V. Boys, M.A.,* and stated that, 
pending the appointment of a successor to Mr. Boys, 
the former secretary, Mr. R. W. Dana, had kindly 
undertaken to assist and would present the annual 
report. Mr. Dana, before doing so, spoke in appre- 
ciative terms of the work of Mr. P. J. Shilham, who 
had been acting secretary during Mr. Boys’s pro- 
longed illness. The report recorded that the 
membership roll on December 31, 1944, comprised 
2,553 names, an increase of 157 over the previous 
year in spite of loss of foreign membership. Professor 
G. W. Hovgaard, of New York, had been elected an 
honorary member of the Institution in recognition 
of the services he had rendered to the science of 
naval architecture. A bequest of 5001. had been 
received under the will of the late Miss Catherine 
Laing, a sister of the late Mr. Andrew Laing. A new 
Education Committee had been set up and the 
Policy Committee had made a number of recom- 
mendations. No gold medal had been awarded dur- 
ingthe year. The awardsof National Certificates had 
increased from 64 in the previous year to 93 in 1944. 
The Council were formulating a scheme for the deli- 
very of lectures or talks, dealing with the practical 
side of naval architecture, to university engineering 
societies and would be glad to have offers of help 
from senior members of the Institution or others. 
The Benevolent Fund Committee had continued to 
help distressed members. Donations had been made 
by the Institution to the Fund, to the William 
Froude Laboratory Tank Research Fund, to the 
Institute of Welding Research, to the British Elec- 
trical and Allied Industries Research Association, to 
the Engineering Joint Council and to the Joint 
Committee on Materials and Their Testing. The 
Institution’s scholarship and the Vickers-Arm- 
strongs scholarship in Naval Architecture, and the 
Yarrow scholarship in Marine Engineering, had been 
awarded. The report having been approved, the 
treasurer, Sir Philip H. Devitt, Bart., presented the 
statement of accounts, which showed an income for 
the year of 7,429]., and a balance of 5161. The 
election of the President, vice-presidents, treasurer, 
officers and members of Council resulted in the 
following appointments : as vice-president, Mr. C. S. 
Lillicrap, C.B., M.B.E.; members of Council, Mr. 
Wilfrid Ayre, Mr. K. C. Barnaby, O.B.E., B.Sc., 
Mr. Norman M. Hunter, Mr. F. O. John, Mr. J. L. 
Kent, Mr. John McGovern, Mr. R. B. Shepheard, 
B.Sc., Mr. A. M. Stephen, M.C., B.A., and Mr. L. 
Woollard, M.A.; associate members of Council, 
Sir Ronald T. Garrett, Professor T. H. Havelock, 
oa F.R.S., and Sir Frederick C. Stewart, 


REQUISITIONED LAND AND BUILDINGS. 


Some remarkable disclosures of the extent of the 
departmental requisitioning of land and buildings 
during the war are contained in the Second Report 
(during the present Parliamentary session) of the 
Select Committee on National Expenditure. The 
Admiralty have requisitioned 13,000 premises of all 
kinds, of which only 1,700 (mainly small houses) 
have been released ; and 26,000 acres of land, of 
which 16,000 acres form a training ground in 
Dorset, and 3,000 acres are for airfields. About 
28,000,000/. has been spent on works on requisitioned 
land. The Admiralty state that they do not foresee 
any reduction in their requirements of barrack 
accommodation or storage space at the end of the 
war with Germany. The War Office have requisi- 
tioned some 160,000 buildings, but have now 
released about half and also much of their land, but 
they still hold approximately 600,000 acres. The 
cost of works on this requisitioned land is estimated 
to be between 150,000,000/ and 200,000,0001. The 


* An obituary notice appears on page 234.—Ep., E. 








Air Ministry have served about 62,000 notices of 
requisition during the war, and have now annulled 
about 15,400 of them. They hold 253,000 acres of 
land on requisition and have erected on it works 
costing some 400,000,000/., about half of this total 
representing the cost of runways for aircraft. The 
Air Ministry now hold about 600 airfields, but they 
have given up most of the 9,770 balloon sites. The 
Ministry of Supply hold 1,204 properties, about half 
being industrial premises; and they have requisi- 
tioned 14,400 acres of land, on which works have 
been carried out to the amount of 5,000,0001. The 
Ministry of Aircraft Production have requisitioned 
1,875 buildings and 9,250 acres of land, on which 
the works expenditure totals about 50,000,000I. 
The Ministry of Works, acting for the Civil Depart- 
ments, have made 26,000 requisitions of land and 
buildings, of which 3,000 properties have been 
released. In this case also, the expenditure on 
works is about 50,000,000/. A great deal of office 
property has been requisitioned—15 million square 
feet in London alone, where, it is stated, additional 
demands for office space continue to be made at an 
average rate between 30,000 sq. ft. and 40,000 sq. ft. 
a month. The Select Committee state that they 
are ‘‘alarmed at the increasing departmental de- 
mands for office space in London and elsewhere.” 
They recommend that a supervisory authority should 
be entrusted with the task of pressing for the release 
of requisitioned premises, and that an independent 
review of the use of premises and storage require- 
ments should be pressed forward “‘ with all practic- 
able speed.” Further, they urge that the Govern- 
ment should make an early decision whether it is 
more to the national disadvantage to sterilise space 
by housing surplus stores or to scrap the stores. 


Jormst InpusTRIAL CoUNCIL FOR THE ELECTRICAL 
CaBLE Maxine InpustRY. 


The electrical cable making industry has the 
distinction of being one of the first industries to 
establish regular joint consultative machinery, on 
a voluntary basis, between the representatives of 
employers and labour. The Joint Industrial Council 
for the Electrical Cable Making Industry was estab- 
lished on July 10, 1919, and accordingly cele- 
brated its twenty-fifth anniversary last year. It was 
formed as a result of negotiations between the 
Cable Makers Association and five trade unions. 
In September, 1921, the Independent Cable Makers 
Association joined the Council and has since parti- 
cipated in its activities. The constitution of the 
Council provides for the appointment of a Chairman 
for one year, and at the first meeting the trade 
unions requested that a chairman should be chosen 
from the employers’ side and Mr. Llewelyn B. 
Atkinson was unanimously elected. Despite the 
arrangement which permitted of the election of a 
new chairman yearly, the trade unions on each 
occasion proposed the re-election of Mr. Atkinson, 
and he continued in office until his death in Septem- 
ber, 1939. Since that time, following a proposal 
from the employers’ side that a representative of 
labour should be chosen, Alderman E. Porter, of 
the National Union of General and Municipal 
Workers, was elected chairman, and has held office 
since. The present constituent members of the 
Joint Industrial Council are the Cable Makers 
Association, the Independent Cable Makers Associa- 
tion, the United Rubber Workers of Great Britain, 
the Electrical Trades Union, the National Union of 
General and Municipal Workers, and the Transport 
and General Workers Union. The operations of 
the Council have been attended with great success 
throughout its history and no insoluble industrial 
dispute has arisen in connection with cable making 
during the past 25 years. The joint industrial con- 
sultation which has been established has been largely 
instrumental in securing a high degree of stability 
of employment. It is of interest that the example 
set by the electrical-cable industry in this respect 
has been widely followed, and within recent years 
about 50 joint industrial councils have been estab- 
lished in other industries. 


ALLOCATION OF GOVERNMENT FACTORIES. 


Following the publication of the Select Commit- 
tee’s report, referred to in the preceding column, the 
President of the Board of Trade has announced that 


19 Government factories have been allocated for 
peace-time manufactures in pursuance of the policy 
of placing as much as possible of this expanded 
productive capacity at the disposal of industry. 
The total space now allocated amounts to 7,000,000 
sq. ft., sufficient to accommodate some 50,000 work- 
people ; and as many of the factories are in areas 
where, between the wars, unemployment was a 
serious problem, there is reason to su that they 
will ease considerably the difficulties liable to occur 
when munitions production is reduced and, eventu- 
ally, terminated in those areas. Most of the fac- 
tories are being taken over by firms engaged in 
engineering or associated industries. The locations, 
allocations and types of products are as follows : 
Lianelly,, Morris Motors, Limited (motor cars) ; 
Cwmbran, near Newport (Mon.), J. Lucas and Com- 
pany, Limited (motor-car accessories); Bristol, 
Bristol Aeroplane Company, Limited (aero-engines) ; 
Solihull, Birmingham, The Rover Company, Limited 
(motor cars); Chester, Brookhirst Switchgear, 
Limited (switchgear); Speke, Liverpool, Dunlop 
Rubber Company, Limited (tyres, and rubber foot- 
wear); Coventry, Standard Motor Company, 
Limited, and Rootes Securities, Limited (motor 
cars); Peterborough, British Thomson-Houston 
Company, Limited (refrigerators) ; Doncaster, Inter- 
national Harvester Company of Great Britain, 
Limited (farm machinery); Camborne, Holman 
Brothers, Limited (mining equipment); Cheadle, 
Stockport, Oilwell Engineering Company, Limited 
(oilfield plant) ; Duston, Northampton, British Tim- 
ken, Limited (roller bearings) ; Oldham, Parkinson 
Stove Company, Limited (gas appliances); Seaton 
Carew, Head, Wrightson, Limited (drop forgings) ; 
Armley, near Leeds, Wilson and Mathieson, Limited ; 
and Workington, C. Corner and Company, Limited 
(gas stoves). Of the other two factories mentioned 
in the Board of Trade announcement, one in North- 
ern Ireland will be used for yarn bleaching and the 
other, in Shropshire, for brickmaking. It is stated 
that, to the end of February, about 2,700 applica- 
tions had been received for space in Government fac- 
tories, the total accommodation applied for amount- 
ing to more than 100 million square feet. 


AERONAUTICAL ENGINEERING AT BRISTOL 
UNIVERSITY. 


Thanks to the gift of 60,0001. by the Bristol Aero- 
plane Company, the University of Bristol will now 
be able to realise an intention of long standing, 
namely, to institute.a Department of Aeronautics 
in the Faculty of Engineering. There are already 
Chairs of Mechanical, Civil and Electrical Engineer- 
ing, the first of which has been held since 1919 by 
Professor Andrew Robertson, the present President 
of the Institution of Mechanical Engineers. To 
these will now be added the ‘“‘ Sir George White 
Chair of Aeronautical Engineering,” commemorating 
the founder of the Bristol Aeroplane Company, who 
was also its first chairman, holding that office from 
1910 to 1916. The recent scheme for the establish- 
ment of a College of Aeronautics, recommended by 
the Fedden Committee and discussed in an article 
on page 371 of our 158th volume (1944), proposed 
that the college should he organised to give post- 
graduate instruction of a high order. This postu- 
lates the previous possession by its students of an 
aeronautical degree, probably in a majority of cases ; 
and it is appropriate that Bristol, which has con- 
tributed so much to the development of British 
aviation, should be in a position to provide this 
qualification for entrants who have obtained their 
practical training in this leading local industry. 





TeH LATE Mr. P. W. PaGEet.—On page 173, anle, 
we referred to the approaching celebration of the jubilee 
of commercial wireless communication, and stated that, 
of the three men, Marconi, G. S. Kemp, and P. W. Paget, 
who heard the first transatlantic wireless signal received 
at Signal Hill, Newfoundland, from Poldhu, Cornwall, 
in December, 1901, Paget was the only one who had 
survived until the present time. It is with regret, 
therefore, that we announce the death of Mr. Paget, at 
his home at Leytonstone, Essex, on March 11. Percy 
Wright Paget, who was 72 years of age, joined the 
Marconi Company in 1898, a year after its incorporation. 
Mr. Paget retired from active service as an engineer 
with the Marconi Company in July, 1938, at the end 





of 40 years’ service. 
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INSTITUTE OF METALS. 


THE thirty-seventh annual general meeting of the 
Institute of Metals was held at the Institution of 
Mechanical Engineers, London, on Wednesday, 
March 14, the chair being occupied by the President, 
Dr. W. T. Griffiths. 


Report oF CoUNCIL. 


The first matter placed before the meeting, after 
the minutes of the previous meeting had been dealt 
with, was the report of Council, which concerned 
the activities of the Institute during the year ended 
December 31, 1944. This showed that the members 
on the roll of the Institute totalled 2,686, compared 
with 2,508 on December 31, 1943, 2,265 on Decem- 
ber 31, 1942, and 2,337 on December 31, 1939. The 
total for December 31, 1944, included 931 metal- 
lurgists who were joint members of the Institute 
and of the Iron and Steel Institute. The Council 
had to record with regret the deaths of three original 
members of the Institute, namely, Mr. W. M. Corse, 
who was honorary corresponding member to the 
Council for the United States from 1922 until 1944, 
Professor A. Stansfield, honorary corresponding 
member to the Council for Canada from 1914 until 
1940, and Mr. D. H. Farley. The Institute had 
also suffered the loss by death of Commander Sir 
Charles Craven, Bt., O.B.E., R.N., Sir Colin Fraser, 
Mr. A. E. Shorter, M.B.E., Dr. T. Swinden, and 
Il other members. The Journal and Metallurgical 
Abstracts had appeared regularly throughout the 
year and the increase in the size of these publica- 
tions, reported annually since the low level of 1941, 
had been maintained. The activities of the various 
local sections of the Institute had been continued in 
spite of difficult war-time conditions. A scheme 
for National Certificates in Metallurgy had been 
agreed upon by a joint committee of the Institute, 
the Iron and Steel Institute, the Institution of 
Mining and Metallurgy, and the Ministry of Educa- 
tion. Courses would begin in September, 1945, and 
the first examinations for the Ordinary Certificate 
will be held in 1946. 


Honorary TREASURER’S REPORT. 


The report prepared by the honorary treasurer, 
Sir Ronald Charles, indicated that the income for 
the financial year ended June 30, 1944, amounted to 
7,6691., and the expenditure of 5,664/., thus showing 
an excess of income over expenditure of 2,005/. As 
compared with the previous financial year, the 
Institute’s income had increased by a net sum of 
125/., this being mainly due to increases in sub- 
scriptions and in dividends on investments. The 
total of the Endowment Fund was 19,798/., and, 
adding to this donations promised, the total became 
20,3631. Subscriptions, donations and interest on 
investments had added 1,456/. to the War-Time 
Emergency Fund, the credit balance of which stood 
at 6,114. 


ELECTION OF OFFICERS AND ANNOUNCEMENTS. 


The officers nominated by the Council at the 
autumn meeting, held in Birmingham on September 
20, 1944, were declared to be duly elected for the 
year 1945-46. They were, as President, Dr. W. T. 
Griffiths ; as vice-presidents, Mr. Roosevelt Grif- 
fiths and Dr. J. L. Haughton ; as honorary treasurer, 
Mr. H. S. Tasker; and as members of Council, 
Major C. J. P. Ball, and Drs. L. B. Pfeil and C. J. 
Smithells, M.C. The President stated that a fourth 
nominee for election to the Council was Engineer 
Vice-Admiral Sir Frederick Turner, K.C.B., Engi- 
neer-in-Chief of the Fleet. Unfortunately, how- 
ever, on medical advice, he had had to take an 
extended rest, during which period he would be 
unable to take an active part in the affairs of the 
Institute. Reluctantly, he had asked that his 
nomination should not go forward, and, in accord- 
ance with the by-laws, the Council, at their next 
meeting, would consider filling the vacancy thus 
caused by co-option. After announcing that the 
May Lecture would be delivered at 6 p-m., on 
Wednesday, May 16, by Sir Thomas Holland, 
K.CS.1., K.C.LE., F.R.S., who would speak on 
the world’s resources of metalliferous ores, the 
President made a presentation to Mr. G. Shaw 





Scott, on behalf of the members, as a mark of 
their esteem, on this retirement, on June 30, 1944, 
from the office of secretary. 


THe PLatinum MEDAL. 


The President then handed the Institute of 
Metals Platinum Medal to Dr. R. Seligman in recog- 
nition of his many important contributions to the 
development of the science of metallurgy. In doing 
so, he recalled that Dr. Seligman, in his early life, 
had studied chemistry and obtained his Doctorate 
in that subject. After a brief period in America, 
Dr. Seligman had been appointed research chemist 
to the British Aluminium Company, Limited. 
Subsequently, he had set up his own research 
laboratory to investigate the possibilities of the 
then novel application of the welding process to 
aluminium. Convinced of the usefulness of that 
process, Dr. Seligman had re-entered industry and, 
in 1910, had founded the now well-known Alu- 
minium Plant and Vessel Company, Limited, at 
Wandsworth. During the past 35 years, his atten- 
tion had ranged over most of the materials of 
construction and he had been particularly con- 
cerned with investigations on the corrosion-resisting 
metals and alloys and their utilisation in circum- 
stances in which complete freedom from con- 
tamination of the product was necessary. Moreover, 
he had played a prominent part in the support and 
guidance of research in the general metallurgical 
field and had done a great deal to stimulate work 
by others. He had served as a member of numerous 
Government and other committees and had done 
much to promote international understanding be- 
tween scientists and metallurgists everywhere. 

After expressing his appreciation of, and grati- 
tude for, the honour conferred upon him, Dr. 
Seligman delivered an address on ‘‘ The Organisa- 
tion of Metallurgical Research.”” In this, he appealed 
for the formation of an all-embracing Metallurgical 
Research Council. He stated that there existed in 
this country, at present, numerous metallurgical 
research organisations, within most of which there 
was provision for co-ordination. Nowhere, however, 
were there means wholly devoted to broad correla- 
tion of effort and capable of ensuring that it, in fact, 
obtained, and everywhere it was left largely to indi- 
viduals or small units to effect such co-ordination as 
they might find possible or think fit. The first task of 
the proposed Metallurgical Research Council would 
be to collect, classify and record particulars of as 
much of the metallurgical research in progress in 
this country, both pure and applied, as possible. 
Its second task would be to ascertain, as far as 
might be found possible, what researches were 
contemplated in the near future. With this informa- 
tion before it, the Council would address itself to 
its main task, which would be to determine what, 
in its opinion, were subjects requiring research 
which did not figure in any of the programmes 
submitted to it. At the same time, it would decide 
when it would be desirable, in the light of existing 
commitments and facilities, to commence work 
upon these subjeets and the particular body or 
bodies best fitted to undertake the work or sections 
of it. Action resulting from its conclusions would 
depend upon whether the Council had executive or 
advisory status. 

(To be continued.) 





LETTER TO THE EDITOR. 


MODERN ELECTRIC LIFTS. 


To THE Eprror oF ENGINEERING. 

Sm,—In the article with the above title which 
appeared on page 192, ante, of your issue of March 9, 
reference was made to the meagre information on 
electric lifts in the Post-War Building Study No. 11, 
dealing with Electrical Installations. It should be 
noted, however, that Part II of the corresponding 
Building Study (No. 9) dealing with Mechanical 
Installations, is devoted to lifts and escalators. 

Yours faithfully, 
L. 8. Arxryson, M.I.Mech.E., M.I.E.E. 
89, The Manorway, 
Blackheath, London, S.E.3. 
March 14, 1945. 


— 


OBITUARY. 


MR. G. V. BOYS. 


News of the death of Mr. Geoffrey Vernon Boys, 
which took place at St. Mary Bourne, Andover, 
Hampshire, on March 15, after a prolonged illness, 
will be received with regret by naval architects and 
marine engineers in many parts of the world. Mr. 
Boys, who had served as secretary of the Institution 
of Naval Architects for the past ten years, was the 
only son of the late Professor Sir Charles Vernon 
Boys, LL.D., F.R.S., and was born at Oxford on 
October 3, 1893. He was educated at Marlborough 
College, and, in 1911, entered the Royal School of 
Mines, Imperial College of Science and Technology, 
Two years later he went up to Trinity College, 
Cambridge, and, in 1914, passed Part I of the 
Mathematical Tripos and the engineering surveying 
course examination. At the outbreak of the war 
of 1914-18, he werit overseas with the Royal Engi- 
neers, and was taken prisoner at Mons towards the 
end of August, 1914. He was subsequently interned 
in Switzerland, and was given the opportunity of 
attending courses in mathematics and engineering 
at the Federal Polytechnic High School, Ziirich. 
From July to November, 1918, he served as an 
apprentice in the works of the S.A. Adolphe Saurer, 
mechanical engineers, Arbon, and gained experience 
in the foundry and machine shops of the firm. 
Returning home when peace was declared, Mr. Boys 
re-entered Cambridge University and at Easter, 
1920, passed the Engineering Tripos and obtained 
the B.A. degree with honours. He was subsequently 
made an M.A. While a student at Cambridge he 
secured practical experience during the summer 
vacations, that of 1919 being spent on locomotive 
construction at the Newcastle-upon-Tyne works of 
Messrs. Armstrong, Whitworth and Company, 
Limited, and that of 1920 in the drawing office of 
Messrs. Gwynnes, Limited, Hammersmith. 

In October, 1920, Mr. Boys was appointed 
demonstrator in mechanics at the Imperial College 
of Science and Technology, and retained this position 
until December, 1921, when he became assistant 
engineer to Messrs. Kennedy and Donkin, consulting 
engineers, Westminster. During the subsequent 
14 years, he was engaged on numerous schemes for 
power-station extensions, particularly in Calcutta 
and Rangoon, and conducted boiler and turbine- 
plant tests. He also carried out work connected 
with factory electrification and with the transmis- 
sion-line pylons for the British grid. Towards 
the end of his period of service with Messrs. Kennedy 
and Donkin, he was made senior assistant engineer 
and had charge of the construction of transmission 
and substation equipment for the Uhl River 
hydro-electric scheme in the Punjab and for a 
similar, but smaller, scheme in Travancore. Another 
work for which he was largely responsible was an 
all-island electrification scheme for the Isle of Man. 
Mr. Boys succeeded Mr. R. W. Dana, 0.B.E., when 
the latter retired from the position of secretary of 
the Institution of Naval Architects at the close of 
1935. He organised a number of successful meetings 
of the Institution in London and the provinces, and 
edited the Transactions with skill and care. At the 
outbreak of the present war he was seconded to 
the Admiralty, where he served as personal assistant 
to the Director of Naval Construction until illness 
obliged him to relinquish the position. Mr. Boys 
was a member of the Institution of Electrical Engi- 
neers and of the Institution of Mechanical Engineers. 





MR. E. S. NEEDHAM. 


Ir is with much regret that we record the sudden 
death of Mr. E. S. Needham, M.Inst.C.E., who was 
well known in many parts of the world as an expert 
on bridge design and construction. Mr. Needham 
was taking part in the discussion of the paper, by 
Mr. H. S. Smith and Mr. R. Freeman, jun., on the 
Otto Beit and Birchenough bridges in Rhodesia, 
which was presented at the meeting of the Institu- 
tion of Civil Engineers on Tuesday, March 13, when 
he collapsed, dying almost immediately without 





recovering consciousness. 
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Egbert Stephen Needham was a native of the 
United States, where he-was born on April 11, 1887, 
and where he received his general and technical 
education. His engineering experience began in 
1904 in the drawing office of the Chicago Great 
Western Railway, where he was engaged on both 
mechanical and civil engineering work, but. princi- 
pally on the design of bridges. After five years in 
this position, he entered the bridge design office of 
the Northern Pacific Railway and four years later, 
in 1913, transferred to the New York Central 
Railway as a bridge designer, being associated also 
with the construction of the Grand Central Ter- 
minal. In 1915, he was appointed by the Depart- 
ment of Public Works, Santo Domingo, as resident 
engineer on the Ozama River road bridge, returning 
to the Northern Pacific Railway two years later as 
assistant engineer on bridge reconstruction. After 
a year’s war service in France, he joined the staff 
of Messrs. Sir W. G. Armstrong, Whitworth and 
Company in 1920, spending the next four years in 
their London office as assistant engineer on con- 
tracting work and then six years as their engineer 
and agent in Colombia, where he was engaged on 
the construction of a large bridge over the Magdalena 
River at Girardot for the Colombian National Rail- 
ways. This work completed, he returned to England, 
where he was associated for about five years with a 
series of extensions to the works of Messrs. Murex, 
Limited, at Rainham, Essex, and elsewhere. This 
work included, in addition to a number of heavy 
foundation contracts, the construction of several large 
factory buildings, some of conventional steel-framed 
type, but others all-welded. From 1936 to 1938, 
he was in charge of the design and construction of 
a new 4}-acre factory for Messrs. Murex Welding 
Processes, Limited, at Waltham Cross, involving 
more than 1,000 tons of welded steelwork. Subse- 
quently, Mr. Needham practised as a consulting 
engineer, and, in 1940, went to Turkey on a tour 
of some three years’ duration on behalf of Sir 
Alexander Gibb and Partners. Recently, after a 
short period in the Ministry of Supply, he had been 
serving in France as a civilian engineer with the 
United States Army, but had been obliged by 
ill-health to relinquish this appointment. He was 
a member of the American Society of Civil Engineers 
and of the Institute of Welding, and latterly had 
made a close study of welded bridgework. He 
contributed to our columns, among others, an 
article on the collapse of the welded Hasselt Bridge 
over the Albert Canal in Belgium, which appeared 
on page 395 of our 47th volume (1939). 
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VI.—LocomorTIves AND RoLuine STocK. 


On the British railways, the year 1944 saw the 
successful completion of the largest haulage job 
in history, and the utilisation of all facilities on a 
scale previously thought to be above the limits of 
possibility. At the same time, the substitution of 
skilled labour by trainees and of high-duty materials 
by austerity products continued. The companies 
have stressed, however, that the present working 
agreement, prepared in the early days of the war, is 
not sufficiently comprehensive, in that no account is 
taken of the overworking of the tangible assets of 
the companies during the last four years. The Great 
Western estimate that they are 12 months behind- 
hand in the normal track-replacement programme ; 
the London and North Eastern Railway require 
over 10,000 goods wagons to replace old stock and 
to bring their total up to a satisfactory working 
level; the London Midland and Scottish Railway, 
having run their passenger locomotives at an average 
of 146 per cent. of pre-war loadings, anticipate a 
large overhaul programme; and the Southern 
Railway are faced with the job of repairing a great 
deal of damage to equipment, due to enemy action. 

All this contrasts greatly with the position of 
American railway companies, which have been 
using war-time revenue to work off debit accounts, 
and have been able to increase their normal standard 
of maintenance, where necessary, to meet the needs 
of the present situation. 








In the year under review, the main efforts of the 
British railway companies have been directed 
towards the problem of transporting the armies 
and equipment needed for the Second Front, and 
this, of course, has governed the whole of the year’s 
activities. Passenger traffic has been considerably 
slowed down, average speeds for the main-line 
expresses being reduced to about 40 m.p.h. In 
general, however, the services have been maintained 
throughout the year in spite of the increased number 
of trains and train-miles operated during the three 
months prior to ‘‘ D-day.”” Two things have contri- 
buted to this successful achievement : firstly, the 
greater degree of interchangeability of locomotives, 
and, secondly, the greatly increased pace of repair 
and maintenance work. Large numbers of loco- 
motives had been withdrawn from service and 
turned over to the War Department for use by the 
Services overseas, and, in order to meet the new 
demands, passenger engines were employed on goods 
traffic to an even greater extent than in 1943. The 
building of 2-8-0 ‘“ Austerity” locomotives con- 
tinued, and a number were imported from the 
United States. Both types have given satisfactory 
service on goods traffic of all classes. 

The magnitude of the haulage work which pre- 
ceded the invasion was revealed by the publication 
in the daily Press of a summary issued jointly by 
the four main-line companies. In the two months 
before “ D-day,” 24,459 special trains were run to 
move the huge volume of stores, men and equipment 
necessary for the successful launching of the attack ; 
the peak period was reached with a total of 3,636 
special trains in one week. A most important 
feature of railway working, which undoubtedly 
assisted all the companies engaged in this job, was 
the use of 82 radio stations, 42 of which are fixed 
and 40 mobile. By means of these stations, any 
main office can pass on instructions to any other 
office or operating centre with the minimum of 
delay, while the use of one of the mobile units 
enables the Movement Control Department to deal 
with any bottle-necks which may arise, even at 
remote parts of the system, including the more 
distant ports of embarkation. Typical of the 
congested state of the railways is the record of the 
London Midland and Scottish Railway. This com- 
pany maintained all but a small fraction of the 
existing services without change, and yet, in the 
three months prior to June 24, managed to run 
13,729 Government specials (6,841 passenger and 
6,888 freight) of which 1,627 were ‘“ Continental ” 
specials carrying invasion requirements. Of these 
trains, 224 carried tanks, tracked vehicles and other 
out-of-gauge loads; while, at a later stage, stores 
moved for the French reconstruction programme 
included 120-ton cranes for unloading shipping, 
pre-fabricated structural units, steam shunting loco- 
motives, 65-ton Diesel engines, sections of train 
jetties, and a long list of other warlike stores. 

On all the main-line railways, the section of the 
system most hardly hit by the great increase in 
traffic was the express passenger service. At the 
outbreak of the war, the time-tables contained 19 
non-stop runs of 170 miles or over, the scheduled 
speeds ranging from 71-9 m.p.h. to 48-2 m.p.h., 
and nine of these averaged over 60 m.p.h. In 1944, 
there were only ten such trains scheduled, the fastest 
of which (Paddington to Exeter) had dropped to 
49-6 m.p.h., and the slowest (Euston to Lytham) to 
40-9 m.p.h. 

As regards constructional and engineering acti- 
vities, a significant feature of the year’s working 
was the great number of conversions reported by 
the railway companies, the object of which was to 
permit a wider utilisation of the stock concerned. 
In 1911, the Great Central Railway built a 2-8-0 
type of locomotive which was developed into the 
““W.D.” engine, in order to deal with the haulage 
situation in the last war. Over 300 of these veterans 
are still in use, their only real fault being the low 
boiler pressure of 180 lb. per square inch. To over- 
come this disadvantage, one of the locomotives was 
fitted during 1944 with a new boiler, to work at 
225 lb. per square inch, of the type now being used 
for 4-6-0 mixed-traffic locomotives. The origi 
cylinders and gear have been removed and replaced 
by standard cylinder units, Walschaerts valve gear, 
and a more up-to-date steam distribution system. 








The finished locomotive is now on trial, and it is 
understood that further conversions will follow. 

The L.N.E.R. also have in service about 70 loco- 
motives of the B.16 class, 4-6-0 type, which were 
built between 1919 and 1924. The original design 
had all three piston valves working in a single 
casing between the frames, but in 1937 seven of 
these locomotives were modified, new cylinders 
being fitted with separate valves mounted on the 
cylinders, the outer two having Walschaerts valve 
gear, and the inner valve- motion being derived 
from the outer pair by the two-to-one link motion 
originated by Sir Nigel Gresley. This latter motion 
proved unsatisfactory in service, and has now been 
replaced by a third set of Walschaerts gear, fitted to 
the central cylinder. The modification is claimed to 
give better utilisation of the available steam power, 
since the older two-to-one lever system, as a result 
of the effects of wear and thermal expansion, gave 
rise to inaccuracies in steam distribution. The 
1937 engines were designated Class B.16/2 and 
those recently modified are known as Class 
B.16/3. 

The ‘‘ Green Arrow,” or V2 class of locomotive, 
was designed in 1936 for mixed freight work. It 
was of the 2-6-2 type, and had the two-to-one link 
system of valve gear working on the central cylinder 
as described above. Out of the last batch of 25 to 
be built, four have been modified to a 4-6-2 wheel 
arrangement, a separate set of Walschaerts valve 
gear has been fitted to the central cylinder, and at 
the same time the drive has been transferred from 
the middle coupled axle to the leading coupled axle. 
The proportions of all three valve gears are identical, 
in order to ensure equal steam distribution to all 
cylinders. The piston valves have a diameter of 
10 in. and a steam lap of 13 in., but the maximum 
valve travel has been increased from 5 in. to 6} in., 
giving a cut-off in full gear of 75 per cent. instead 
of 65 per cent. The cylinder diameter has been 
increased from 18} in. to 19 in., but the stroke re- 
mains at 26 in. and the boiler pressure at 225 lb. 
per square inch, so that the tractive effort at 85 per 
cent. boiler pressure is 36,387 lb., an increase of 
2,657 lb. on the original V.2 design. The adhesive 
weight is increased by 896 lb. to 147,840 lb., and 
the laden weight by 4 tons 18 cwt. to 98 tons. 
The adhesive factor is now 4-06, compared with 4-3, 
but the maximum axle loading remains at 22 tons. 
A useful labour-saving device is the incorporation 
of a complete rocking grate and hopper ashpan, 
so that the ashes can be released without the 
necessity for a man to go underneath the engine. 
The modified class is to be designated class A.2/1, 
and it is hoped that in this form the locomotive will 
be able to operate on many sections of line over 
which the original class were unable to work because 
of the long rigid wheelbase. 

Another interesting modification is the adapta- 
tion of the standard 2-8-0 “Austerity” locomotive 
to work over light track and round sharper curves 
than: the standard for British main-lines. The 
axle loading of the original was about 15 tons 14 cwt., 
which is too great for safety when working over light, 
improvised or imperfect track, such as will be 
encountered in temporary dumps both in this 
country and in France, and also over much of the 
French railway system. To reduce the loading to 
13 tons per axle, the number of coupled wheels was 
increased to ten, making the arrangement 2-10-0, in 
which form the fixed wheelbase was such that the 
engine would have difficulty in negotiating any 
other than very slight curves. This further difficulty 
was overcome by giving the leading and trailing 
coupled axles } in. play and fitting wheels with 
normal flanges, the intermediate axles having } in. 
play and reduced flanges, while the centre axle has 
din. play and no flanges ; the leading axle is carried 
on a pony carriage with 10 in. play to assist in 
negotiating curves. The locomotive, in this form, 
is able to negotiate curves better than the standard 
2-8-0 type, the official limits being 6 chains radius 
for main-line curves and 4} chains radius for sidings, 
which are taken more slowly. The builders took 
advantage of the greater wheelbase to increase 
the length of the boiler from 12 ft. to 15 ft. 8 in., 
and the firebox area from 28-6 sq. ft. to 40 sq. ft., 
thereby improving the performance of the engine 
to a marked extent. 
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With regard to repair and maintenance, an out- 
standing achievement was the setting up, by the Lon- 
don and North Eastern Railway, ofa new repair plant 
in which the engine is separated from the tender, 
run over a pit and broken down, a process which 
takes up to two days. The small parts are then 
degreased by washing with caustic soda and the 
frame by means of a jet of boiling water at 350 Ib. 
per square inch, fed with a small quantity of paraffin. 
All the component parts are then examined and 
marked with coloured paint according to the work 
which has to be done in order to render them service- 
able again, and the marked parts are then 
passed through the workshops and on to storage 
bins. Reconditioned components are withdrawn 
from this pool and are placed in bays on the floor 
of the re-assembly shop, each bay being marked 
with the identity number of the engine for which 
the parts are intended. This replacement system 
is applied even to the locomotive boilers and other 
major items of equipment, such as wheels and axles, 
cylinder assemblies and driving gear. 

The engine frame, cleaned and overhauled, is 
then passed forward to the re-assembly shop, 
where the locomotive is once more built up to a 
complete state. By dealing with engines by classes, 
it is possible to eliminate all the standing time 
which was a feature of peace-time practice, since 
an initial stock of one or two sets of components can 
be used to fit out the first one or two units coming 
in for overhaul. The components removed from 
these are ready for re-fitting by the time the next 
frames have been passed through the shop, so that 
the.time for which each locomotive is out of com- 
mission is reduced to a minimum. 

Side by side with this general overhaul system, 
the company have built up a rapid boiler-repair 
organisation. The boilers are dealt with in a large 
shed having three parallel tracks, along two of 
which the boilers are drawn on trolleys. Frames 
are fixed at suitable points to carry drilling and 
tapping tools to deal with damaged rivets, stay 
bolts, etc., and the whole plant works as a slowly- 
moving conveyor system. 

After removal from the engines, the boilers are 
stripped of all tubes and elements, and then exam- 
ined for defects in other parts. Boilers which 
require major repairs, involving the fitting of new 
plates or other heavy work, are sent to the main 
boiler-shop, and those which only require light 
repairs are inverted on trolleys and sent to the new 
shop. At the first working point, all the defective 
rivets are burnt out; then damaged stays are 
drilled, after which the boiler is moved on to a 
breakdown station for the removal of all the loose 
metal from rivets and for the breaking out of drilled 
stays. The trolley is then advanced to the third 
station, where tapping and drilling machines are 
used to clear out the holes, and finally to a fourth 
station, where the new parts are fitted. As 
there are occasions when it is necessary to set a 
boiler aside for some time during this process, the 
shop has only two working lines, with a third empty 
line, to which boilers can be transferred to avoid 
holding up the steady flow which is necessary in 
order to reduce standing time on the original 
locomotive. An extensive use of balanced and 
suspended power tools, permanent jig structures 
and similar devices has enabled the company to 
use a high proportion of trainee labour on this 
work with success. 

New locomotives built during the year were almost 
entirely of the 2-8-0 “ Austerity’ mixed-freight 
type, and the new rolling stock comprised standard 
mineral wagons for general use. Accurate con- 
struction figures are not yet available for 1944, 
but it is known that over 800 locomotives were 
withdrawn from service and sent overseas to meet 
the needs of the armies in the field, and at the end 
of the year a further 200 were earmarked for ship- 
ment to France as soon as possible. Whereas, in 
1943, main-line railway locomotives had to spend 
seven million more hours in traffic than was the 
case in peace time, in 1944 this figure rose to eight 
million extra hours, and in this achievement planned 
maintenance schemes, such as that outlined above, 
played an important part. 

(T'o be continued.) 





LABOUR NOTES. 


THE membership of the Amalgamated Engineering 
Union at the end of February was 867,426—a decrease 
of 6,496 compared with the position at the end of 
January. The number of branches was 2,237. During 
February, 9,108 members were paid sick benefit—an 
increase of 398—and there was an increase of 57 in 
the number of superannuated members, making the 
total 13,974. The number of members who received 
donation benefit was 408—an increase of 33—and the 
total number of unemployed members, 1,210—an in- 
crease of 83. 





Mr. Gardner, the general secretary, states in the 
March issue of the Amalgamated Engineering Union’s 
Journal, that the claims for benefit have increased 
considerably since the beginning of the year, and have 
followed an entirely different course com with 
that followed in 1944. Figures are given which show 
that there has been a steady rise, week by week, 
whereas a year ago, in the same period, there was a 
steady decline. Many of the claims have been for 
short periods, and are the more troublesome from the 
point of view of administration. 





Reporting on the proceedings of the executive in 
February, Mr. Tanner, the President, says: ‘‘ Mem- 
bers will be aware, from statements recently made in 
the Journal of the action taken by the Joint Trades 
Movement, ‘in the matter of the employment of 
Italian prisoners of war.’ The T.U.C. submitted a 
document which was fully discussed, and it has been 
decided to inform the T.U.C. that, having in mind all 
that has developed since the last meeting of the Joint 
Consultative Committee, the Joint Trades Movement 
is emphatically of the opinion that Italian prisoners 
of war should be removed from civilian work in the 
engineering industry and returned to their own country. 
This point of-view will be strongly emphasised by our 
representatives at the next meeting of the Joint Con- 
sultative Committee.” 


An agreement to which the Amalgamated Engineer- 
ing Union, and the National Union of Foundry Workers 
are parties, provides that (1) There shall be mutual 
recognition of the cards of the two bodies in non- 
ferrous moulding shops. (2) That there shall be tem- 
porary recognition of Amalgamated Engineering 
Union cards in iron foundries, but only for the period 
of the war. This is to meet the rare case where a 
brass moulder may be “ directed” to an iron foundry. 
In all such cases the iron founders’ rate is to apply. 
(3) In regard to the changing of membership, the 
recommendations of the Trades Union Congress are to 
be strictly observed. 


Some time ago the cotton spinning and weaving 
operatives’ organisations applied for a flat-rate wage 
advance of lls. a week for adult workers and one of 5s. 
a week for juveniles. At a joint meeting, last week 
between the Wages Committees of the Federation of 
Master Cotton Spinners’ Associations and of the Cotton 
Spinners’ and ufacturers’ Association with repre- 
sentatives of the Northern Counties Textile Trades 
Federation and the two amalgamations of spinners and 
cardroom workers, the tter was di d at some 
length, and, in the end, it was decided to refer the appli- 
cation to the Conciliation Committee, of which Sir 
Charles Doughty, K.C., is the chairman. It was offici- 
ally added at the close of the conference that Mr. A. C. 
Somervell would be invited to act as assessor for the 
employers, and that Dr. J. J. Mallon would be assessor 
for the operatives. 








Discussing the results of the recent World Trade 
Union Conference, the writer of the editorial notes in 
the March issue of Man and Metal, the journal of the 
Iron and Steel Trades Confederation, asks :—‘‘ What 
did the conference achieve? First, and most im- 
portant,” he says, “it gave organised labour an 
authoritative international voice that has already 
made itself heard in the request for representation at 
the San Francisco Conference when the foundations of 
the future peace are likely to be laid. Second, it has 
taken the first steps in the work of constructing the 
new all-embracing World Trade Union Federation. 
That will not be an easy task. But it is one that can 
be accomplished if it is recognised by all that such a 
Federation cannot be an edict-issuing body, whose 
orders have to be carried out. It must essentially 
be a recommending body, with the right in the last 
resort of the affiliated countries to accept or to reject 
any recommendation. 


“In some quarters,” the writer continues, “ there 
is doubt about the value of the international secretariats 
and the place they should accept in the new Federation. 
We can only say that if adequate provision is not made 
in the new organisation for these bodies to function, 


or, if their importance in the international sphere jg 
not fully recognised by those who will have the respon. 
sibility of framing the new Constitution, it will show 
a sad want of eens of what the Internationa] 
Trade Union Movement really consists of.” 





The whole of the editorial notes in the March issye 
of the Amalgamated Engineering Union’s Journal are 
devoted to an examination of the proceedings at the 
World Trade Union Conference. The meeting, the 
writer says, “proclaimed the determination of the 
trade unions to use their organised influence anq 
power to secure a just and enduring peace after an 
uncompromising victory over the enemy.” “ But,” 
he goes on to say, “ it proclaimed also the trade union 
resolve to bring into existence an economy which will 
use the rich resources of the world for the benefit of 
all the peoples in the world, yielding employment, with 
rising standards of living and security to the men 
and women of all nations.” 





‘“* These general principles,” it is claimed, ‘ were not 
left without precise definition by the Conference. In 
its declaration on Post-War Reconstruction and 
Immediate Trade Union Demands, specific reference 
was made to the necessity of a speedy and universal] 
introduction of a maximum working week of 40 hours 
without loss of pay; to the development of housing 
construction on a scale sufficiently large to provide 
ample living accommodation for all ; and control over 
the prices and distribution of food, clothing and other 
goods in wide consumers’ demand to ensure that the 
needs of the people are met. In all such controls, 
trade union and public participation, the Conference 
insisted, was a necessity, and equally necessary to 
encouragement, the Conference declared, was the 
development of consumers’ and producers’ co-operatives 
to assist in this task.” 


“The records of the Conference show,” the editorial 
note concludes, “that the delegates were acutely 
conscious that the programme they had framed 
depended for its realisation upon the unity of the 
Trade Union Movement and full organisation of the 
working class. Thatis a task for us all to take a hand in.” 





In the course of his presidential address to the 66th 
Annual Convention of the American Federation of 
Labour, Mr. William Green said that a t-war 
objective of the organisation was the re-establishment 
of labour unity. If there ever was a time when labour 
in America and throughout the world should be united, 
it was now; the free democratic trade unions of the 
universe should be united into one great organisation. 





A resolution adopted by the Seventh Annual Con- 
vention of the Congress of Industrial Organisations 
declared, amongst other things, that, if labour is to 
have a voice in the history-making decisions that are 
being taken and will be taken in the peace settlement, 
it must speak with the united voice of a positive 
working alliance of the labouring people of the free 
world. The C.I.0., it is stated, supports the project 
of a new single pea international labour body that 
shall include all the unions of free countries on a basis 
of equality, excluding none and relegating none to a 
secondary place, and be capable of defending the 
interest of the common man. 





Under a Labour Code salaried employees in Ecuador 
are entitled to 15 days’ paid holiday a year—but may 
refrain from taking the annual holiday for three conse- 
cutive years in order to take the accumulated holidays 
in the fourth year. If they leave their employment 
without having received the holiday to which they are 
entitled, they are to be paid compensation equal to 
the salary due for the holiday not taken. An employer 
may refuse to grant a holiday to an employee engaged in 
technical work or work of a confidential nature whom 
it is difficult to replace, for a short period. In cases like 
that the holiday is added to that of the following year, 
and, if an employee leaves his employment without 
having received his holiday in such circumstances he 
is entitled to compensation at the rate of twice the 
salary due to him in respect of the holiday. 





The Labour correspondent of The Times states that 
Mr. Churchill, who is leader of the Unionist Party, 
as well as Prime Minister, has written to the General 
Council of the Trades Union Congress, declining to 
enter into negotiations on the subject of the amend- 
ment of the Trade Disputes and Trade Unions Act, 
1927, at this stage of the war, and saying that the 
opinion of the Conservative Party is overwhelmingly 
opposed to a revision of the measure. The question of 
amendment must, it believes, wait until after the 





General Election. 
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SYMPOSIUM ON SURFACE FINISH.* 
(Continued from page 220.) 
DRAWING OFFICE SPECIFICATION.t 
By H. J. Griaes. 


SymBots used in the past for defining surface finish 
on drawings include the early device of marking up 
detail drawings with red lines to show surfaces to be 
machined, followed by the use of f or ff marks (alter- 
natively F or FF) adopted by Great Britain and the 
United States, and the Continental practice of denoting 
semi-fine or fine finish by single or double triangles V or 
VV. As these proved inadequate, resort was made to 
a wide variety of special notes of which the following are 
typical examples :—{1) “ Rough polish all unmachined 
surfaces.” This injunction produced a surface finish 
of 16 micro-inches to 63 micro-inches (average). (2) 
“Surfaces marked M to be smooth, free from tool 
marks and scratches.” This finish was achieved by 
machining and polishing, with a resulting surface grade 
of 16 to 32. (3) ‘ These surfaces must be highly 
polished to give a mirror finish.” This expression of 
a really exacting surface finish requirement produced 
a finish conforming to grade 1-1 to 2. 

The standards now pro by the British Standards 
Institution are admirably suited to replace existing 
symbols and to supply a much more accurate definition 
of the designer’s intention and the functional require- 
ment of the _ to be manufactured. Fig. 16 is an 
example of former means of specifying the finish 
required ; the part is to be finished all over, the letter 
G = grind, P = rough polish, and S =shot-blast. Fig. 


Fig. 16. 
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17 introduces the equivalent British Standards Institu- 


tion symbols on the same part. The inverted triangle 
is distinctive, and the number indicating the grade of 
finish required is preferably placed outside the triangle 
as shown. The part is finished all over, S = shot- 
blast. 

The recommendation to specify the method of finish 
by a letter within the triangle supplementing the grade 
of finish outside the triangle is of questionable value. 
Modern production planning relieves the drawing office 
of the responsibility of defining methods of machining, 
80 long as the finished size and grade of surface finish 
is specified. In consequence, detail drawings no longer 
need call for machine processes—rough turn, fine turn, 
grind, mill, broach, etc.—except in rare instances where 
the process has some special significance. The grades 
of finish chosen should allow the highest average figure 
permissible, and thus avoid any need for stating a 
tolerance. Grades 2-1 to 4, 4-1 to 8, 8-1 to 16, are 
stated over the triangles on detail drawings as 4, 8, 
or 16, these being the coarsest finishes permissible, It 
should not be necessary to specify by individual 
symbols grades of finish coarser than 250. 

The idea of specifying surface finish is now generally 
accepted, and it is most desirable that the interpreta- 
tion of the idea should be expressed by symbols as 
international as those used in music, physical science, 
or chemistry. Opinions may differ upon the exact 
significance of the average number stated in the grades 
chosen by the British Standards Institution, but this 





* Held at the Institution of Mechanical Engineers, 
London, on Friday, March 9, 1945. 

t Paper presented in Group III. Considerations of 
Rational Specification and Requirement in Surface 
Finish. Abridged. 








simple grading system is immediately available, and 
experience and practice with it will soon ensure uni- 
formity of results. Micro-inches (average) in the 
British Standards grades would then become the only 
standard of surface finish measurement and definition, 
and any conversions to metric equivalent must be 
forbidden if the labour and confusion experienced in 
the past from length measurement conversions (inches 
to millimetres, and millimetres to inches) is to be 
avoided. 

The volume of war-time production has compelled 
the manufacture of the same product in the parent 
factory and in dispersal groups and by sub-contractors, 
and the need for a rational specification of surface 
finish has become acute. The old-established practice 
of working to an approved sample must now give way 
to the more precise methods arising from the use of 
surface finish symbols. Manufacturing drawings can 
carry symbols defining surface finish requirements, 
which, as manufacture proceeds, can be supported and 
checked by physical specimens of surface finish stand- 
ards as used in American practice and now established 
by Loughborough College in conformity with British 
Standards Institution grades. Thus, the symbols on 
detail drawings, assisted during the course of manu- 
facture by certified master specimens, which fulfil the 
function of gauges, will together define the surface 
finish requirements of each and every part manu- 
factured, when such finish is n to the success 
of the design. The surface finish stan are equally 


available to the designer, who is thereby assisted in 
the finish desired on the various parts to 
Inquiries to subcontractors, 


nominati 
be detailed and made. 
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invariably accompanied by drawings, may in the future 
include, instead of sample parts, graded specimens of 
surface finish in the actual materials required (steel, 
aluminium, bronze, etc.)—a very much more con- 
venient and more precise means of settling a standard 
of production upon which quotations can be based. 
The interest in surface finish standards, and the need 
for drawing specification, is more obvious in the aero- 
engine field than in other directions at present, but 
the graded standards of the British Standards Institu- 
tion, applied in the manner described in “ Drawing 
Office Practice ” (British Standard Specification No. 308, 
1943) will undoubtedly prove of value to all branches 
of mechanical engineering ; and drawing offices through- 
out the industry should consider the abandonment of 
the older practices in favour of the newer methods. 


RATIONAL SPECIFICATION OF SURFACE 
FINISH.* 


By W. A. Tupi, D.Sc. 


Waite a perfectly smooth surface is an ideal and 
not a practical possibility, it may be suggested that 
the roughness of a surface may be measured by the 
amount of work that must be done on it to bring it 
within some arbitrary distance of theoretical perfec- 
tion. If, for example, the surface is nominally ftat, a 
measure of its roughness is the minimum volume of 
metal that would have to be removed from it to bring 
(say) 50 per cent. of the surface into one plane. Division 
of this volume by the nominal area would give a 
“mean height” of the surface above the level at 
which the bearing area is 50 per cent. of the whole. 
A system of surface finish assessment on a similar 
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principle has been suggested by Abbott and Fire- 
stone, but it does not appear to be in general use. 
If the surface is tested by examining the profile of its 
intersection with a plane perpendicular to its nominal 
plane, this profile may be drawn to a suitably enlarged 
scale and, by repeated trial, a position can be found of 
a straight line on which the sum of the intercepts in 
metal is (say) 70 per cent. of the total length. The 
area between that line and the parts of profile 
above it, divided by the total length of the line, is a 
meaure of the surface roughness for a metal /(metal--air ) 
intercept ratio of 0-7. If it could be assumed that a 
diagram taken in a perpendicular direction would be 
similar, the (bearing area)/(total area) ratio of this 
level would be (0-7)? or 0-49. The straight line upon 
which the intercepts are measured would have to be 
selected so as to be parallel to “ the general direction 
of the surface,” a condition that is somewhat difficult 
to define with rigour. This comment also applies 
to the pro British Standard surface finish defini- 
tion that depends on a mean line described with the 
aid of a similar clause. 

Considering the relation between pen record and 
bearing area, the profile of the surface in one particular 
plane is not necessarily a close indication of the general 
character of the surface, and the profile in a plane 
perpendicular to that of the first profile may be of a 
different nature. In that case, determination of the 
position on the plane of (say) 50 per cent. bearing area 
is not so easy as would be the case if profiles on different 
planes were similar. In principle, it is n to 
take typical profiles on perpendicular planes and to 
determine the metal/(metal-+-air) intercept ratio corre- 


Fig.18. 
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sponding to each of a number of roughness figures. 
From these it is necessary to select or to estimate the 
roughness figure for which the product of metal/ 
(metal--air) ratios for the two perpendicular planes is 
equal to the desired ratio of bearing area to total area. 
In Fig. 18, the line X Y is located so that (shaded area) 
+ S = surface roughness figure. The metal/(metal + 
air) intercept ratio for the plane is then (a + b+¢+ 
d+e)+S8S. Thus, for example, if roughness 

of 10, 15, and 20 micro-inches give metal /(metal + air) 
ratios of 20, 60, and 80 per cent. in one plane and 25, 
70, and 90 per cent. in the perpendicular plane, the 
corresponding (bearing area)/(total area) ratios are 
0-2 x 0-25 = 0-05, 0-6 x 0-7 =0-42 and 0-8 x 
0-9 = 0-72 respectively. The roughness figure for 
(say) 0-5 bearing area is therefore somewhat higher than 
15, as that corresponds to 0-42 bearing ratio. This 
procedure is more laborious than is required on the 
basis of existing specifications and it is not easy to 
imagine any reasonably simple mechanism that would 
automatically give the answer as a pointer-reading. 

Use of the root-mean-square height of the profile 
diagram above its mean line as a criterion of surface 
finish apparently arose solely because an electrical 
recording device can give that answer fairly conveni- 
ently. The arithmetic mean departure from the mean 
line can also be indicated electrically, and it is preferred 
to the root-mean-square because it can be more easily 
understood. For many types of surface used in 
mechanical engineering the root-mean-square and arith- 
metic mean departure are closely comparable, and it 
may be that those measures of surface roughness agree 
with more rational criteria; but that remains to be 
proved. The “ bearing area/total area” method of 
specifying surface roughness may, in many cases, lead 
to a figure that is related in a simple manner to the root- 
mean-square and arithmetic mean departure figures. 
In the case (for example) of a “‘ ploughed field ” surface 
with a saw-tooth profile symmetrical about the mean 
line, the 50 per cent. bearing area figure is just half the 
=e mean departure of the profile from its mean 

ne. 

An unsatisfactory feature of present procedure in 
connection with surface finish is an arbitrary distinction 
between “‘ roughness ” and “ waviness,” but on the pro- 
posed method of definition there is no such distinction. 
The surface under consideration has to work in nominal 
contact with some other surface and the dimensions of 
the nominal interface are known. If the surface finish 
inspection can be carried out over a distance equal to 
the length or breadth of this interface (whichever is the 
greater) the roughness figure indicates how much metal 
has to be removed to give (say) 50 per cent. contact, 
and it does not matter whether irregularities are classed 
as roughness or waviness. 

In practice, however, it might not be convenient to 
take surface finish records of such length, and moreover, 
most existing surface finish instruments indicate rough- 





ness relative to a mean surface defined by the move- 
ment of a skid, of limited area, over the actual surface ; 
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and waves the length of which is much greater than the 
width of the skid measured in the direction of traverse, 
do not show themselves very markedly. Here again, 
therefore, practical convenience in measurement ap- 
pears to be in conflict with rational specification ; and 
as existing instruments have been designed with par- 
ticular regard to the former, it may be difficult to secure 
acceptance of a new method of specifying roughness, 
even if its fundamental superiority be proved. 

The general problem of determining a “ roughness 
figure ” from records of a surface is not easy, and 
a rational method of solving it may involve more arith- 
metical work than is required on the basis of established 
methods. Those methods may usually happen to be 
sufficiently accurate for comparative purposes but some 
tests might be made to make certain on this point. The 
foregoing remarks refer particularly to conditions where 
“ area contact ” is desired ; for example, cylinder bores 
and gastight joint faces. In other cases, such as gear 
teeth, line contact is all that can be ex , and this 
condition has an influence on the selection of the method 
of testing surface finish. The roughness figure derived 
from a record taken along a possible line of contact is 
significant as indicating the departure of the surface 
from the condition in which the loading may be spread 
all along that line. Along a line perpendicular to this, 
profile errors may be limited, say, to 0-0002 in., in order 
to ensure smooth running, and roughness is objection- 
able in that it leads to unnecessary friction, but it does 
not otherwise affect the load capacity of the teeth. 


REQUIREMENTS IN SURFACE FINISH.* 
By D. McConnett, B.Sc. 


GENERALLY speaking, the requirements of surface 
finish are concerned with the reduction of wear; and 
final decisions must rest largely on the observed results 
of work with known surface finishes. Production 
departments must then devise means of satisfying these 
requirements within practical limits. At present, 
requirements can only be based on existing work, and 
wide divergencies on surface finish are apparent in 
various establishments. To enable existing practice 
to be defined, the most important factor seems to be the 
necessity of speaking a “‘ common language ” on surface 
finish and one that is as easily understood and as 
definite as the language of material specification or 
linear measurement. The engineer should consider it 
essential to give a specification which can be put on a 
drawing and is universally understood. Surface finish 
must not be confused with surface flatness. The latter 
could be taken as a “ macro-analysis,” and is already 
defined and employed in engineering. Surface finish is 
rather in the nature of a micro-analysis and relates 
purely to the “ texture ” of the surface. Surface finish 
is not synonymous with perfect surface ; the real aim is 
to be able to define a particular type of surface and to be 
able to reproduce it and inspect it to the given specifica- 
tion. The required surface may call for a — rough- 
ness; and unless this is reproduced, failure may 
occur. 

For instance, the author investigated some porous 
chromium-plated cylinder bores, since if the plated 
finish fell below a given standard of roughness, there 
was a risk that failure due to glazing might occur, 
though it might be that too rough a finish would give 
trouble due to wear. In the case dealt with by the 
author’s firm, some guidance was sought by investiga- 
ting, on a “ Talysurf” machine, the surface finish of parts 
which had actually been in service. This led to a simple 
specification for the manufacture of these parts, for the 
particular surface involved. Using this machine, the 
specification took the form of an average meter reading 
combined with a “ permissible pen record variation ” 
between trough and crest over a given length of graph. 
The vertical and longitudinal magnifications were both 
specified. As an example, one such specification calls 
for a graph variation of not more than 25 micro-inches 
on a 20-in. graph at a magnification of 40,000 vertically 
and 200 horizontally, with a meter reading not exceed- 
ing 3. This closely approximated to the condition of 
the surface of similar after they had bedded down 
in service. By reproducing this condition as nearly as 
possible, it was hoped to prevent excessive initial wear 
during running-in periods. 

An interesting example is the case of the yeas 
section piston ring. It was found that rings of this 
type which were Rend ogee on the side faces gave a 
much better all-round performance as regards blow-by, 
groove wear, etc. The difference between the original 
ground and final lapped finish, expressed purely in terms 
of meter reading, was of the order of 3 micro-inches (as 
against 10 micro-inches), and the difference in surface 
texture can be gauged from the pen records shown in 
Figs. 19 and 20. 

Means of imparting the new finish during production 
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had then to be devised and it was found this could 
only be done by lapping or honing, since grinding would 
not give the right characteristics in the graph. Eventu- 
ally a honing head was developed which permitted all 
rings of this type to be produced to the given specifica- 
tion for side finish. In the case of the porous chromium- 
plated bores, they might have suggested a variation 
of 600 micro-inches to 1,500 micro-inches on a 12-in. 
graph at a magnification of 2,000 vertically, and 200 

orizontally, with meter readings of 80-130. This is 
a case where surface finish needs to be controlled to a 
given range of roughness. In the previous example, 
no bottom limit needs specifying, as the aim is to pro- 
duce the surface to no greater degree of roughness than 
that given. 

If some such starting point on the specification of 
surface finish is accepted, there still remains the 
necessity of expressing some relationship between the 
various types of surface-measuring instruments. Con- 
version of, say, degrees Fahrenheit to degrees Centi- 
grade, or millimetres to inches, is still a source of irrita- 
tion to engineers ; but at least there is a positive relation 
between these systems. There is no such definite 
relation between different systems of surface measur- 
ing; and this poet should be insisted upon early in 
the history of the subject. It seems possible that the 
pen record does not truly reproduce the surface being 
investigated ; but this may not be vitally important 
in actual practice. Obviously, the more faithful the 
reproduction the better ; but with the type of specifica- 
tion already outlined, the faithfulness of the pen record 
does not affect the issue, provided there is a relationship 
between various surface-recording instruments. 

The question of graph characteristic may need con- 
sideration. One way is to furnish a typical graph 
representing the required finish in much the same way 
that a micrograph is furnished as a standard of com- 
parison in material specification. This confines the 
matter to surface recording instruments, although it is 
appreciated that there is a big field for the comparative 
microscope in assessing finishes against standard speci- 
mens. Until a great many more statistical data are 
available, however, it seems impossible to include in 
any simple specification a quantity which would define 
the sha of the graph. In actual practice it seems 
doubtful whether it will be required. Broadly, if it 
becomes common practice to specify surface finishes 
against particular surfaces on a drawing, then the part 
must be capable of inspection in this particular. Using 
the specification already outlined, adequate control is 
secured by having the first article produced by a given 
“set-up” approved by graph and meter reading ; 
running can then be continued on a sampling basis on 
meter reading, until a further set-up is required. The 
area from which surface checks are to be taken can, if 





necessary, be indicated on the drawing. 
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SURFACE FINISH ON PRODUCTION 
METHODS.* 


By W. E. R. Cray. 


Tuts paper deals with the surface finish data of 
grinding, honing, superfinishing, and lapping, taken 
in that order. Grinding is the most widely used 
abrasive process for finishing because of its high degree 
of dimensional control for all classes of materials 
both hard and soft, and for external and internal dia- 
meters and flat surfaces. Grinding is a chip-forming 
process in which millions of abrasive points in the wheel 
each take a small chip from the piece being ground, 
resulting in a surface which consists of a succession of 
torn and fragmented points without any actual flat 
surface, although the line of the peaks of roughness is 
straight. The heights of these peaks which form the 
roughness of a surface can be readily measured by 
surface meters, which give a graph of the surface. 
The average scratch depth on production grindings of 
10 micro-inches, 20 micro-inches and 30 micro-inches 
reading is 0-00006 in., 0-00013 in. and 0-00031 in. 
respectively, while this depth increase is roughly pro- 
portional to the micro-inch reading. From the surface 
meter chart it is thus possible to determine the optimum 
allowance to ensure removal of all grinding evidence by 
a subsequent refining process = as honing, super- 
finishing, or lapping. Ground finishes range from 
2 micro-inches to 125 micro-inches on aero-engine 
work, but the production of fine grinding finishes of 
14 to 2 micro-inches does not necessarily mean an 
increase in manufacturing cost, as technique may be 
changed. 

A satisfactory standard for surface finishes in 
grinding is ultra fine grinding, 14 to 2 micro-inches ; 
fine grinding, 2 to 4 micro-inches ; tool room grinding, 
4 to 6 micro-inches; and production grinding, 6 to 
125 micro-inches. Grinding has one disadvantage 
arising from the high heat generation at the contact 
line between wheel and work, so that the torn and 
fragmented surface of ‘“‘ fuzz ” metal is plasticised into 
an extremely thin layer of decarburi material, the 
removal of which necessitates a “‘ running-in ” process. 
“ Chatter,” or circular lobing, occurs frequently in the 
grinding process as also does longitudinal waviness ; 
and both these defects are brought about by the many 
variables which arise in the condition of the wheel and 
the machine. The height of the chatter marks, although 
visible to the unaided eye, is frequently less than that 
of the average peak to valley height of the roughness. 
Waviness is widely variable, depending on the class of 
work. The author finds that the pitch of waviness 
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on aero-engine work with which he is concerned is 
around 0-010 in. and 0-100 in. 

During the last 20 years, honing has been —— 
as a quick and accurate abrasive method of surface 
refinement readily applied to flat surfaces, internal and 
external diameters on ferrous, non-ferrous, and plastic 
materials. It is generative and corrective in all its 
applications. process does not induce sufficient 
surface heat to plasticise the material, and therefore 
does not produce a <4 of “ fuzz” metal, which is 
characteristic of grinding. It is carried out, in the 
case of bores, by one or more abrasive sticks which are 
reciprocated while being revolved. A mechanical 
expanding pressure is applied to the stone or stones, 
giving a fairly rapid stock removal. External honing 
is performed by two abrasive wheels running in opposite 
directions in a horizontal plane, between which the 
work is mounted in a holder. Honing allowances for 
bores range from 0-0005 in. to 0-020 in., depending on 
diameter, while the allowances for external diameters 
range from 0-0005 in. to 0-0015 in. Flat surfaces 
require 0-001 in. to 0-005 in. The resulting degrees 
of accuracy from the honing are measured in 
two or three hundred thousandths of an inch on small 
bores around 0-250 in. to 0-750 in. diameter and one 
or two ten-thousandths of an inch for larger bores. 
External diameters are honed to within two or three 
hundred thousandths of an inch for size and parallelism. 
Where necessary, flat surfaces can be honed within a 
parallelism of 0-00005 in. The micro-inch readings 
obtained on honed surfaces can be as fine as less than 
1 micro-inch for precise bores and from 1 to 2 micro- 
inches for gudgeon pins. Rougher surfaces, such as 
jointing surfaces, are around 30 to 40 micro-inches. 
The uniformity of cylindrical surfaces is more marked 
than on grinding, that is, a batch of cylindrical honing 
will show less variation in micro-inch reading from 
one piece to another. 

In recent years the operation known as superfinishing, 
introduced by the Chrysler Conpasetties lees contri- 
buted much to the improvement of surfaces. It is an 
abrasive operation similar to honing, but different and 
distinct from it. Superfinishing is speedy, the time 
cycle generally being one of seconds, and it can be 
applied to most —_ of surfaces and materials. The 
principle is the light application of a lubricated abrasive 
stone or stones to the work surface, reciprocated with 
a high-speed short-stroke action, plus a reversing 
traverse of the stone holder, coupled with work rotation. 
The three motions cause a scrubbing action on the 
surface, removing only the “ fuzz” metal. As soon as 
this surface roughness is removed the abrasive action 
ceases. The reason for this is that the peaks of rough- 
ness are abraded down and the oil-paraffin lubricating 
mixture builds up an oil wedge pressure sufficient 
to lift the stone against its spring pressure ; thus, no 
further abrasive action takes place. Once this stage 
has been reached, the work and stones can run together 
a rh is this feature which makes the opera- 
ion different from either grinding, honing, or lapping. 
The usual amount of sor mental i emulate 
in hundred-thousandths of an inch, and for normal wor 
no allowance is made for the operation. The resultant 
surface is highly suitable for bearing applications as the 
Tunning-in time can in some cases be eliminated, 
since running-in is a method of removing the peaks of 
surface roughness which “ superfinishing ” does mech- 
anically. The operation is not strictly a dimensionally 
corrective one for parallelism or circularity, although 
fine chatter marks in a circular direction can be 
removed. Superfinishing is most economically applied 
to surfaces of 10 to 35 micro-inches and will reduce 
such surfaces to 2 to 6 micro-inches and finer finishes 
down to zero. The rougher surfaces merely take a 
little longer to refine. 

Lapping is also an abrasive process capable of 
producing many degrees of finish and accuracy up to 
the highest class represented by slip gauges and optical 
flats. It is carried out by applying the abrasive to 
the work by means of a lap operated either by hand or 
machine. Laps are generally made from a softer 
material than the component to be lapped, such as 
pitch, lead, white metal, aluminium, brass, copper, and 
cast iron. Cast iron is preferable for lapping hardened 
steel parts as it retains its geometric shape for a longer 
time in use. Accuracy in the machine lapping of 
cylindrical components can be as high as two hundred- 
thousandths of an inch for size and parallelism. The 
lapping mediums comprise many natural quarried 
stones, powdered gem stones, and products of the 
electric furnace. Rouge (iron oxide) is the finest known 
abrasive for obtaining the highest finish. The stock 
temoval by lapping is small and of the order of 
0-00005 in. to 0-0002 in. A ground finish of 4 to 6 


micro-inches can be lapped to } to 1 micro-inch by 
removing 0-00005 in. to 0-00007 in. on diameter. 
Rougher grinding requires an increased allowance, but 
the roughness figure should not exceed 10 to 15 micro- 
inches for fine lapping. Rough lapping of 4 to 6 micro- 
a is obtainable from grinding of 30 to 35 micro- 
inches. 





RESULTS OF MODERN PRACTICE.* 
By F. Novurssz. 


TueE quality of surface finishes and the methods by 
which they are produced on aero-engine components 
are of particular importance in a high-duty product of 
this kind in order to ensure satisfactory functioning, 
whether as rubbing, fitted, or stressed . Before 
the Bristol Company, in 1938, put an Abbott profilo- 
meter into use, surface finishes were judged visually 
and in comparison with reference pieces and models. 
Some use was made of the Busch comparison micro- 
scope, but generally the types of surface finishes were 
maintained by the consistent use of methods which 
have been developed to produce the type of finish 
experience showed to be satisfactory in performance. 
Since satisfactory surface-measuring instruments have 
become available, it is possible to assess more critically 
the requirements of particular surfaces, and to deter- 
mine and control more closely the required method of 
production. 

Incidentally, surface-measuring instruments deal 
only with texture. Geometric faults can, to some 
extent, be dealt with dimensionally or by marking, 
but some of the more subtle faults need new instruments 
to assess them. There are indications that such instru- 
ments may be developed from the present surface- 
measuring technique to deal with circumferential 
chatter and longitudinal ripple, and so bridge the gap 
between the “‘ micro-precision ” of texture measuring 
and the relatively much coarser degree of geometrical 
measurement. The measurement of surface finish, in 
its application to manufacture, should be considered 
as another inspection tool somewhat akin to magnetic 
testing and X-rays. Where there is uncertainty, there 
is the natural tendency sometimes to strive for higher 
finishes than may, in fact, be n . On the other 
hand, where a high finish, or a i type of finish, 
is shown by experience to be necessary, it is usually 
of a character where small differences are important 
and are not readily revealed except by surface measure- 
ment. 

The application of surface finish m ing to pro- 
duction may be summed up as follows :—({1) To deter- 
mine and maintain the standard of finish within the 
range of variation permissible with established methods 
of production which have proved to be satisfactory in 
functioning. (2) To ensure that any change of method, 
machine type, or tooling produces results within the 
desired range. (3) Toimprove or otherwise modify exis- 
ting standards where this is shown by experience to be 
advantageous to functioning, and to approve any 
necessary modification of methods of production. 
(4) To lower existing standards where this is an advan- 
tage to production and not detrimental to functioning. 
Such considerations must always apply to a particular 
product. What is suitable for one is not necessarily 
right for another apparently similar case, as so many 
variable factors are involved. Each user must deter- 
mine his own surface finish requirements for a parti- 


cular design, duty, and quality of uct. 
Although high initial finish and good ee of 
working surfaces is generally favoura to good 


ad 


” performance and low rate of wear, this is 
not always the case. In some circumstances, a com- 
paratively coarse finish of a particular kind is necessary 
to enable the parts to surface themselves. In such cases 
a high initial finish may result in a high rate of wear. 
In other cases a shot-blasted finish may be necessary 
to break down surface austenite or otherwise modify 
the material condition to prevent surface pick-up or 
to improve fatigue strength. There are comparatively 
few cases where the surface finish is really critical for 
performance, but these few must be carefully watched 
to ensure satisfactory “ green ” running, or to keep down 
the rate of wear in service. Of the less critical, but 
still important surfaces upon which observation is 
kept by the author’s firm, all are within about 20 micro- 
inches, apart from a few special exceptions in the 
25 to 35 micro-inch range. Normal finishes coarser 
than this are only dealt with as occasion requires. 
When finishing the working surfaces of steel parts— 
both diameters and bores, usually case-hardened or 
nitrided—by grinding, the surface finish averages 
between 8 and 12 micro-inches. The more important 
bearing surfaces are finer-finished, in the 4 to 8 micro- 
inch range ; and the most important are in the 2 to 4 
micro-inch range, which is about the lowest practicable 
in actual production, although in special cases it is 
possible to obtain a surface finish of about 1 micro-inch. 

Finishing by grinding becomes more difficult* and 
dangerous, because of the dangers of burning and of 
lowering fatigue resistance as the finish is improved. 
There is a well-justified tendency to use this operation 
only as a roughening process, and to finish by some 
form of honing. This has the advantage that a uni- 
formally higher finish than is practicable by grinding 
is cheaply produced with a close control of size. Such 
honed finishes are usually around 1 micro-inch. Only 





a@ moderate imi inding finish need be aimed 
at; and + er saiabke desig igned internal and external 
hones most of the geometrical faults from the grinding 
will be corrected. Any austenitic condition or skin 
stress created by the grinding will- also be largely 
removed by the honing, with small risk of recreating 
these defects. 

The method of honing known as Chrysler super- 
finishing is applicable where controlled hones cannot 
be , a8, for example, between shoulders; it has 
the same advantages, except that it contributes less 
to the correction of geometric errors. As a typical 
example of a honed finish following grinding, a 10 
to 12 micro-inch grinding finish is reduced by honing 
to below 1 micro-inch in a three-minute operation. 
Either carborundum or diamond hones may be used 
to give any desired roughing or final finish. The 
latter have a long life and are usually of 150 grit for 
rough cutting down to 400 grit for finishing below 
1 micro-inch on hard surfaces. Lapping following 
grinding has its uses, but also may not completely 
correct geometric faults, and may introduce new ones. 
Lapping finishes are in the range of 2 to 4 micro- 
inches, but may be below 2 micro-inches. The finish- 
ing of bronzes, white metals, and light alloys by diamond 
tool averages 5 to 10 micro-inches, but may be higher 
on light alloys. In certain cases a finish in the region 
of 2 to 3 micro-inches may be imparted for bearing 
surfaces. 

The finishes for bronze bearing bores average from 
9 to 14 micro-inches for hydraulic feeds and from 
6 to 8 micro-inches for mechanical feeds; the latter 
may be as low as 3 micro-inches. Highly loaded 
bronze bores may not have a good enough finish, 
even after good honing. In such cases, pressure- 
burnishing by rollers provides the ni improve- 
ment in a similar manner to that in which honing 
improves grinding. Roller-burnishing readily brings 
quite high figures for bored surfaces down to 1} to 
3 micro-inches. Tipped tool turning and boring of 
all materials and the finishing of bronze articles to 
diametral measurements covers a range of finishes 
similar to those obtained with diamond tools. Machine- 

ished surfaces, either ferrous or non-ferrous, can 

of almost any desired finish, but are usually under 
3 micro-inches. It is only under limited dimensional 
control and on hard or hardened steel that such 
polishing may produce dangerous thermal effects which 
will necessitate heat treatment or other suitable means 
of correction. 
(To be continued.) 





INSTITUTION OF NAVAL 
ARCHITECTS. 


THE annual general meeting of the Institution of 
Naval Architects was held at the Royal Society of Arts, 
John Adam-street, London, W.C.2,on Wednesday last. 
A brief re’ of the proceedings will be found on 
page 233 of this issue of ENGINEERING. 

Further meetings will be held from Tuesday, April 17, 
until Thursday, April 19, at the Institution of Mechani- 
cal Engineers, Storey’s Gate, St. James’s Park, 8.W.1. 
At 10.30 a.m., on A; 17, the President, Admiral of 
the Fleet Lord Id, G.C.B., O.M., will deliver an 
address, after which Sir Amos L. Ayre, K.B.E., will 
present a paper on “Merchant Shipbuilding During 
the War.” At 1 p.m. for 1.15 p.m., a luncheon of the 
Institution will be givsn in the Grand Hall, Connaught 
Rooms, Great Queen-street, W.C.2. At4 p.m., tea wiil 
be provided at the Institution of Mechanical Engineers, 
after which, at 4.30 p.m., two papers will be presented, 
namely “‘ Crews’ Accommodation in Tramp Ships,” by 
Mr. E. H. Watts; and “The Habitability of Naval 
Ships under War-Time Conditions,” by Mr. A. J. Sims, 
O.B.E., R.C.N.C. The meeting will be resumed at 
2.30 p.m., on April 18, when three papers will be pre- 
sented, namely, “‘ Some Cases of Failure of Deck Plat- 
ing due to Stranding,” by Mr. W. Thomson, B.Sc. ; 
“ Some Notes on Ships’ Structural’Members,” by Mr. 
W. I. Hay; and “ Notes on Deflected Plating in Com- 
pression and Tension,” by Mr, J. M. Murray, B.Sc. 
At 4.30 p.m., after a tea interval, Professor T. H. 
Havelock, M.A., D.Sc., F.R.S., will present “ Notes on 
the Theory of Heaving and Pitching,” and Mr. J. F. 
Allan, B.Se., will deliver a paper on “ The Stabilisation 
of Ships by Activated Fins.” On April 19, at 2.30 
p.m., Mr. T. C. Tobin, M.A., will present a paper on 
** The D ics of Launching ” and Mr. E. O. Stephens, 
one on “Thames (Dumb) Barges.” At 4.30 -p.m., 
after a tea interval, Dr. C. Hughes will deliver a 
paper “ On Singing Propellers” and Mr. V. D. Naylor, 
B.Sc., will deal with “‘ The Concept of Pitch.” 





INSTITUTION OF STRUCTURAL ENGINEERS.—The annual 
general meeting of the Institution of Structural Engineers 
will be held at 11, Upper Belgrave-street, London, S.W.1, 








* Paper presented in Group IV. Abridged. 


on Thursday, May 24. 
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NOTES ON NEW BOOKS. 


A Treatise on Applied Hydraulics. = PROFESSOR 
Herpert Appison, A.M.Inst.C.E. ird edition. 
— Chapman and Hall, Limited. [Price 32s. 


Proressor Appison, who occupies the Chair of Hydrau- 
lics at the Fouad I University, Egypt, is not unknown 
to readers of EncrnzERINe. It might be supposed that 
the vigorous style characteristic of his occasional 
contributions would find little scope in a text-book on 
hydraulics; but it is traceable in the directness of 
presentation, and in the occasional colloquialisms which 
are often so much more effective than a more academic 
style in compelling attention. The book was published 
originally in 1934 and a second edition appeared four 
years later. It is addressed primarily to readers 
‘* whose work is not directly connected with hydraulics, 
but who require to be kept in touch with the main 
outlines of hydraulic practice ” ; for example, electrical 
engineers and other users of hydraulic power, who are 
more concerned with the performance of their plant 
than with its detail design. The book is divided, 
therefore, into two parts, the first dealing with funda- 
mental principles and the second with practical appli- 
cations. Additions in the present edition include many 
supplementary notes, examples, and bibliographical 
salineden: and revision has been undertaken, particu- 
larly, in the sections on frictional loss in conduits, 
pressure and thrust on immersed solids, water hammer, 
and the pressure distribution on the blades of pumps 
and water turbines. 





Tabellen zur Berechnung von Eisenbetonkonstruktionen. 
By Ds. M. Second edition. Ziirich : 
A.G. Gebr. Leeman and Company. [Price 13 
(Swiss) fr.] 

book is a collection of formule, tables and dia- 
grams for the design of reinforced te columns, 
slabs, beams and members subjected to eccentric loading 
in compression, based on the Swiss Code of Practice of 

This edition contains several new tables and 





1942. These higher permissible stresses were intro- 
duced for an indefinite period, “ until the return to 
normal conditions on the market for building mate- 
rials.” The modular ratio adopted in Switzerland is 
10 (as against 15 in this country). For this reason, 
and also because of the difference in the permissible 
stresses, the book is not applicable in this country. 
A reinforced-concrete design handbook on somewhat 
similar lines was issued a few years ago by the American 
Concrete Institute, but, for similar reasons, the Ame- 
rican book is also of little help to British reinforced- 
concrete engineers. Since a large amount of reinforced- 
concrete work will be carried out here after the 
war, the publication of a similar book, based on a 
British Code of Practice, would save much time to 
designers in this country and would enable them to 
use the materials more economically than at present. 
The Swiss book may serve as a model, to some extent, 
but certain improvements would be necessary. In all 
cases of bending and eccentric compression where 
reinforcement is provided at top and bottom, the 
distance of the compressive reinforcement from the 
edge is of great importance. The ratio of this distance 
to the total effective depth of the cross section may 
vary within wide limits and the designer must be able 
to adjust coefficients obtained from tables to actual 
conditions. The tables in Dr. Ritter’s book are limited 
to one assumption only, whereas tables for at least 
three different values of this ratio would be needed for 
practical purposes. Further, tables for eccentric 
tension would also be desirable, since this case occurs 
in many reinforced-concrete structures, such as silos 
and tanks. It is of interest to note that, 

to the revision of 1942, the Swiss specifications allow 
& maximum stress equivalent to three-quarters of the 
minimum yield point of mild steel, and to about $ of 
the minimum yield point of high-tensile steel, in two- 
way reinforced slabs of high-grade concrete (minimum 
cube strength 4,267 lb. per square inch at 28 days), 
if the thickness is not less than 4} in. and the structure 
is not exposed to the weather. The maximum stress in 
the steel now applicable in Switzerland is 31,300 Ib. per 
square inch in a material which is inferior to the 
various types of cold-twisted steel specified in B.S. No. 
1144-1943. The stresses are reduced by about 10 per 
cent. in one-way reinforced slabs and there are further 
reductions in thin slabs and in T-beams. The highest 
stress in steel reinforcement permitted in this country 
under present regulations is 27,000 Ib. per square inch. 





MacuHINE Toon AccCEssoRIES.—A leaflet issued by 
Messrs. Lorant and Company, Limited, 98-100, Croydon- 
road, London, S.E.20, describes and illustrates a number 
of new machine tool accessories, among which are an 
adjustable too] post, a centring vice with interlocking 
jaws, a compound slide, a heavy-duty precision tool post 
grinder, and drilling and milling chucks. 


‘* ENGINEERING ”’ ILLUSTRATED 
PATENT RECORD. 


ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
The number of views given in the Specification Drawi 

is stated Pf each case ; none is mentioned, the 

Specification is not 





PUMPS. 


563,741. Compressor. Broom and Wade, Limited, of 
High Wycombe, and C. B. Smith, of Naphill. (2 Figs.) 
May 5, 1943.—The invention is a reciprocatory compressor 
for air, of the type in which a sleeve valve is arranged 
between a piston and cylinder and reciprocated for the 
timed opening and closing of inlet and delivery ports. 
A water-cooled jacketed cylinder 3, has a normal water- 
cooled head, and between the piston 5 and the inner 
wall of the cylinder 3 there is a sleeve valve 7 which is 
reciprocated in conjunction with the piston but out 
of phase with it. Towards the inner end of this sleeve 
there is an annular row of ports 8 which co-operate 
with an annular inlet port 9 supplied by an annular duct 
in communication with a main inlet 11 for the air. The 
water-cooled head carries a delivery valve and a spring- 
pressed annular plate valve 12 opening or closing a 
multiplicity of delivery ports 13. These latter com- 
municate directly with the annular space 14 between the 
interior surface of the cylinder 3 and the exterior cylin- 
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drical surface of a projecting head 15, in which annular 
space the outer end of the sleeve valve 7 works. The 
lower end of the projecting head 15 is formed with spaced 
passageways 16, while the outer end of the sleeve valve 7 
has a groove which accommodates two contractible rings 
18 and 19 which inter-act by coned surfaces and are 
accommodated in the groove so that each has a slight 
axial play therein. The effect of the rings 18 and 19 is to 
give a definite seal to the cylindrical surface of the project- 
ing head 15 and to the axial extremities of the groove. 
Moreover, the arrangement and positioning of the parts 
is such that in the reciprocation of the sleeve valve 7, when 
the sealing rings 18-19 uncover the passages 16, the com- 
pressed air above the piston is delivered through the plate 
valve 12. In the action of the parts just towards the end 
of the compression stroke of the piston and during the 
first part of the suction stroke, the compressed air remain- 
ing in the annular space 14, even after the passageways 16 
have been closed, is still delivered past the plate valve 12 
while the sleeve valve 7 still has an upward movement. 
(Accepted August 28, 1944.) 


STEAM ENGINES, BOILERS, ETC. 


564,452. Connecting Tubes to Headers. Foster 
Wheeler, Limited, of London, and R. L. J. Hayden, of 
London. (3 Figs.) May 26, 1943.—This invention is a 





device for connecting tubes to superheater and economiser 
headers. A tubular member b is flared to receive three 
tubes-c. The cylindrical portion of the member b passes 





f | of Tolworth. 





through one header wall a’ and into the other waj ‘ 
and has upper and lower apertures 1. The holes in the 
walls are stepped and a shoulder on the member 5 beds 
on a gasket in the hole in the wall a’ and a coller 3 fits 
into the hole in the walla. A plug 4 is screwed into the 
end of the member } and projects slightly beyong the 
wall a; on the threaded shank of this plug is a 

washer 5 formed with outer and inner concentric beads 
on one face which abut gaskets on the outer face of the 
wall a and on the back of the plug 4. A clamping nut 64, 
screwed on to the plug shank. (Accepted September 98 
1944.) j 


MISCELLANEOUS. 


563,380. Pressure-Reducing Valve. Siebe, Gorman 
and Company, Limited, of Tolworth, and R. W. G, Davis, 
(2 Figs.) February 5, 1943.—The inyep. 

tion is a pressure-reducing valve of the diaphragm type 
in which the pressure of a spring is communicated to g 
diaphragm which, in turn, causes movement of a gag. 
admission valve element. The object is to provide g 
construction which will enable either a constant mags 
of gas to be delivered against varying pressures of the 
medium external to the valve, or a mass which increases 
at a predetermined rate as the pressure of the externa] 
medium increases, or a mass which decreases at a pre- 
determined rate as the pressure of the medium externa] 
to the valve increases. The valve has a valve body 
furnished with an inlet 2 for high-pressure gas and ap 
outlet 3 for low-pressure gas. In the operation of the 
valve high-pressure gas flows along a gas passage 4 in 
the valve body and issues into an interior gas space past 
@ movable valve element 6 carried in a sleeve which 
ean slide along an internal bore 8 in the valve body. 
The gas issues into the space 5 by way of a passage in 
@ nozzle 10 and the amount of gas which issues into the 
space is dependent upon the position of the valve element 
with respect to this nozzle, and, therefore, upon the 
position of the sleeve along the bore 8. Connected with 
the sleeve are a pair of clamping members 11, 12 clamping 
between them the central portion of a flexible diaphragm 
which is firmly held at the periphery. Any movement 
of the central portion of the diaphragm is therefore 
accompanied by a corresponding movement of the 
valve element 6 in relation to the nozzle 10. Interposed 
between a part 16 integral with the clamping member 11 
and a part 17 screwed into a cylindrical boss is a com- 
pression spring 19. This spring exercises axial thrust 
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upon the central portion of the diaphragm through the 
intermediary of the parts 11, 12 and 16 in a direction 
to move the valve element 6 to the left, that is, in the 
valve-opening direction. According to the invention, an 
additional diaphragm 20 is provided together with a 
plunger 21 intervening between the diaphragm 20 and 
the parts 12, the arrangement being such that the 
diaphragm 20 normally bears upon the plunger 21, 
which for this purpose is formed with a convex end 
portion at the end adjacent the diaphragm so as to 
communicate any fluctuations of pressure upon it, due 
to fluctuations of the gas pressure in an enclosed space 
to the right of the diaphragm, to the parts 11, 12 and 
16, and the parts, including the valve element 6, that 
are movable with it. The space is in communication 
with the low-pressure gas outlet 3 of the valve by 
way of a gas passage and a pipe 27 and a second gas 
passage 28 extending along a branch screwed into 
the side of the outlet. In this way any fluctuations in 
the pressure of the low-pressure gas as it flows along 
the outlet 3 are transmitted also to the space in front 
of the diaphragm 20, which constitutes the “ com- 
pensating diaphragm ” of the valve. In the result, if the 
gas pressure in the outlet should increase, any tendency 
otherwise for this increase to diminish the total mass 
of gas flowing through the valve by increasing the 
pressure upon the main diaphragm in the direction of 
the valve-closing movement, will be counteracted by 
the opposing thrust from the comensating diaphragm, 
and, in consequence, the flow of gas through the valve 
is maintained constant. (Accepted August 11, 1944.) 
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THE SHASTA DAM POWER 
PLANT. 
(Concluded from page 203.) 


Tue main switchgear of the Shasta Dam power 
plant is situated on the hillside on the opposite side 
of the river from the power station. Its position is 
indicated by the rectangle partly shown in dotted 
lines in Fig. 2, on page 122, ante. The initial instal- 
lation consisted of two transformer control panels 
and one outgoing circuit panel, but apparatus for a 
second outgoing line has already been installed. 
The gear is of the outdoor type, but the layout 
includes a building housing a battery and the oil- 
treatment plant. As mentioned in the previous 
section of this article, the main transformers step 
up from 13,800 volts to 230 kV and the whole of the 
switchgear operates at the higher voltage. The 
main connections from the transformers are over- 





Fie. 22. 


head, but the control cables from the operating 
room, which is situated in the power station, are 
carried over the river in a gallery formed in the dam. 
The ’bus-bars, carried on steel lattice towers, are in 
duplicate and a complete system of selector switches 
is provided. This enables any of the circuit breakers 
or lightning arresters to be isolated and the circuit 
breakers to be connected to either set of ’bus-bars. 
The selecting and disconnecting switches are rated 
at 1,200 amperes and are of the manually-operated 
gang type. They are carried on steel structures and 
have vertical breaks, with high-pressure contacts 
designed so that the pressure is released before the 
blades begin to move on opening circuit, and on 
closing circuit, is applied after the movement has 
ceased. The switches are designed for a temperature 
rise of 30 deg. C. above an ambient air temperature 
of 40 deg. C. Two forms of main circuit breaker are 
installed, one of the steel-tank type and the other 
of the porcelain-enclosed impulse type. Both forms 
are rated at 800 amperes at 230,000 volts and 60 
cycles, and have a breaking capacity of not less 
than 2,500,000 kVA. All are of the triple-pole, 
single-throw, fully-automatic type. The steel-tank 
breakers are designed for an opening time not 
exceeding eight cycles when interrupting from 25 
per cent. to 100 per cent. of their breaking rating, 





Section oF Woop-Po.g Ling. 


and of 12 cycles when interrupting from 0 per cent. to 
25 per cent. of their rating. The porcelain-enclosed 
type breakers are designed for an opening time not 
exceeding three cycles when interrupting from 0 per 
cent. to 100 per cent. of their breaking rating. Both 
types have a closing time not exceeding one half- 
second when measured from the time the closing core 
is energised until the breaker closes. The tank-type 
breakers are pneumatically operated and the porce- 
lain-enclosed breakers are operated by a system of 
springs re-set by an electric motor. The lightning 
arresters are of the single-pole “‘ thyrite ” type and 
are designed so that, when discharging a standard 
surge current of 1,500 amperes, the ratio of the crest 
value of the impulse voltage across the arrester tothe 
voltage rating of the arrester shall not exceed 2-5. 
Of the two outgoing lines from the switch station, 
the first forms an essential item in the Great Central 
Valley project, which requires the operation of much 
pumping plant in connection with its irrigation 
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schemes. This line is 200 miles long and connects 
to Antioch in the neighbourhood of San Francisco 
Bay. It will also serve industrial plants in that 
area. The second line is not directly connected 
with the irrigation and land-drainage scheme and is 
an example of a straightforward power supply to 
an industrial area. It is 98 miles long and connects 
to Oroville, in northern California, supplying the 
system of the Pacific Gas and Electric Company. 
The line which has been constructed has a trans- 
mitting capacity of 150,000 kW, which is equal to 
the present total outnut of the Shasta Dam power 
station. Presumably that full amount of power will 
not be available at first, but as the capacity of the 
Shasta station will ultimately be extended by the 
installation of three more 75,000-kW sets, the line 
will no doubt be fully loaded in the future. Appar- 
ently, considerable controversy has taken place in 
connection with the project for this line, the opposi- 
tion contending that so large a proportion of the 
output of a publicly-owned power station should 
not be sold to a private company. Decision to pro- 
ceed with the line was largely determined by the 
fuel situation in the United States. The load of the 
Pacific Gas and Electric Company, before the com- 
pletion of the line, was carried by oil-fired steam 
generating plant in its own station and by power 








purchased from the Southern California Edison Com- 
pany, which operates oil-fired steam stations. The 
Oroville line is the property of the Bureau of 
Reclamation and is leased to the Pacific Gas and 
Electric Company. The rental fee for the line, plus 
the charge for energy, is ultimately expected to 
reach a minimum annual sum of 2,322,000 dols. 
This will be animportant contribution to the total 
revenue of the Great Central Valley project, the 
total capital cost of which is estimated at 264,990,000 
dols. It has been contended from the first that the 
project will ultimately prove to be self supporting. 
The Shasta-Oroville transmission line was con- 
structed by the Larson Construction Company, Den- 
ver, Colorado, at the contract price of 258,841 dols., 
but this figure does not include materials. The total 
cost was over 1,000,000 dols. The line was con- 
structed on behalf of the Bureau of Reclamation. 
The Pacific Gas and Electric Company were prepared 
to construct the line, but it was apparently con- 


LoapInG POLES ON TO TRACTORS. 


sidered undesirable that such an important item in 
a public-utility undertaking should be privately 
owned. It would also appear probable that priorities 
for the 600 short tons of aluminium required for the 
construction of the line were obtained with greater 
facility by a public body than would have been 
the case with a private company. The War Pro- 
duction Board made an allocation of this aluminium 
in July, 1943. The exact amount for which pro- 
vision was made was 1,207,800 lb. 

The transmission line is of interest as an unusual 
example of the employment of wooden poles for a 
line operating at so high a voltage as 230,000. 
This procedure was adopted as structural steel 
towers would have entailed the use of much material 
in short supply. It is a single-circuit line and the 
conductors are of steel-reinforced aluminium with 
an outside diameter of 1-108 in., and a cross- 
section of 795,000 circular mils. For the first 
44 miles from the power station, where the line 
is at a high elevation and much exposed, it is 
designed for a } in. loading of ice and a wind pressure 
of 6 lb. per square foot at 0 deg. F. For the re- 
mainder of the line, no ice loading is provided for, 
but a wind pressure of 8 lb. per square foot at a 
temperature of 25 deg. F.is assumed. The standard 
span adopted is 700 ft., and under conditions of 
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heavy loading the maximum tension on the con- 
ductors will be 9,000 Ib., which is about 29 per cent. 
of the ultimate strength. On the lightly-loaded 
sections, the maximum tension on the conductors 
will be 7,000 Ib., equivalent to 22 per cent. of their 
ultimate strength. 

For a considerable part of its length, the trans- 
mission line passes through bush-covered country 
and a 200-ft. clearing had to be made along the 
right of way. The line supports are of the H-frame 
type, anchor towers having three poles and the 
standard towers two. Both types are shown in 
the general view reproduced in Fig. 22, on page 241. 
The poles and cross arms are of western red cedar, 
the poles varying in length from 45 ft. to 110 ft. 
The latter length was used for the terminal structure 
at the Oroville end of the line and the ruling lengths 
for road and railway crossings were 85 ft. to 90 ft. ; 
these lengths were also employed in some positions 
in which the contour of the ground demanded 
unusual height in order to maintain the specified 
minimum ground clearance. As a general rule, the 
45-ft. poles were set 4} ft. deep when the foundation 
was of rock and 64 ft. when it was of earth. The 
corresponding depths for the longer poles were 9 ft. 
and 11 ft. In cases in which the foundation was 
formed partly in rock and partly in earth, the proce- 
dure followed was to act as though the poles were 
set in earth. At angles and dead-end points, poles of 
larger diameter were used and were set 6 in. deeper 
than the above figures. The lower ends of the poles 
were treated with wood preservative and were pro- 
vided with coiled earthing wire as shown in Fig. 23, 
on page 241, which is a view of the loading operation 
at the Redding storage yard. The poles were 
transported to site on the type of trailer shown in 
this illustration. 

The towers were erected by means of a Le 
Tourneau portable crane with a 50-ft. jib, built up 
from tubular sections welded together. The crane 
was supported on two pneumatic-tyres and it was 
transported and manceuvred into position by an 
endless-track tractor. The hoisting winch formed 
part of the tractor. This equipment is shown in 
Fig. 24, on this page. For the three-pole anchor 
towers, each pole was set independently, but the 
two-pole towers were erected as complete units, 
the cross-arm being secured to the poles as they 
lay on the ground. The erection of one of the two- 
pole towers is illustrated in Figs. 24 to 27, on this 








page and on page 250. The complete unit was lifted 
by means of a steel cross arm secured to the poles by 
chain slings. By fixing this arm a little above the 
centre of gravity of the tower unit, the poles could 
be inserted and lowered into the foundation pits 
without difficulty. Fig. 24 shows the tower being 
lowered into position, and Fig. 26 the conditions 
after it had been correctly set but was still sup- 
ported by the crane while the foundation holes 
were being filled in. The back-fill round the pole 
base was consolidated with pneumatic tampers. 
Fig. 25 shows the tower finally set in position and 
the lifting cross arm being removed. 

For stringing the line, the conductors were run 
off from reels, as shown in Fig. 29, on page 250, 
and were threaded over temporary pulleys, which 
were then hauled up to the cross-bar, bringing the 
conductors near to the positions they were finally 
to occupy. The insulator chains, to the lower end 
of which further temporary pulleys were fixed, 
were then secured in position on the cross-bars, 
and the conductors were transferred from the lifting 
pulleys to those carried by the insulators. The 
arrangement is shown on the central and left-hand 
chains in Fig. 28, on page 250. Before securing the 
conductors to their permanent suspension clamps, 
as shown on the right-hand line in Fig. 28, they 
were served with armouring to provide extra 
strength at the point of suspension and to spread 
the load over a length of conductor. In order to 
make the suspension point of the conductor access- 
ible for the purpose of applying this armouring, 
a supporting bar was employed. The ends of this 
were connected to the conductor by hangers at 
positions some 5 ft. on each side of the suspension 
point. This supporting bar is shown in process of 
being fixed in Fig. 28, and Fig. 27, on the same 
page, shows the bar supporting the conductor after 
it had been finally secured to its suspension clamp. 
As will be seen, the armouring is in place at the 
point of suspension and its outer ends are being 
twisted into position and secured. The conductors 
make six complete transpositions in the full 98 miles 
length of the line between Shasta and Oroville. 





WaR DAMAGE Act, 1943.—The Board of Trade 
announce that all policies under the Business Scheme, 
War Damage Act, 1943, Part II, which are in force on 
March 31, will be extended until June 30 without further 
payment of premium. 
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LITERATURE. 


Statically Indeterminate Structures. By Dr. R. GARTNER. 
London: Concrete Publications, Limited. [Price 5s.) 
INTEREST in statically indeterminate structures is 
growing steadily among members of the engineering 
profession, for many reasons. It is claimed, for 
example, that the indeterminate structure often 
leads to economy in the use of materials, which is 
reflected, in turn, by reduced overall cost, as com- 
pared with the corresponding determinate structure. 
Deflections are also smaller, owing to the greater 
stiffness of the more rigid type. Furthermore, a 
design which is more pleasing xsthetically is often 
possible—the open sweep of the portal frame, for 
example, offers great advantages in this respect over 
the conventional roof-truss design, as it gives more 
headroom and offers less obstruction to lighting. 
In part, however, this growing interest is also due 
to an increasing awareness among designers of 
structural frameworks that many connections com- 
monly assumed to be pin-jointed have, in fact, an 
appreciable rigidity, so that structures usually 
regarded as determinate may be actually redundant. 
In particular, the application of welding to the 
fabrication of structural frameworks introduces a 
high degree of continuity which must be taken into 
account if economy of material is to offset higher 
labour costs. Another factor is the greater stresses 
now permitted, which necessitate more exact struc- 

tural analysis. 

It might have been expected that, in a book on 
statically indeterminate structures, subjects such as 
these would inevitably receive consideration. No 
such broad issues, however, are dealt with or even 
hinted at in Dr. Gartner’s book, the title of which, 
therefore, is hardly sufficiently precise. Its sole 
concern is the presentation of a method of solving 
statically indeterminate structures which is based 
on an application of the principle of virtual work, 
use being made of what is sometimes known as the 
Maxwell-Mohr dummy unit loading method. Al- 
though the integrations involved in this method are 
usually only of the simplest type, they do constitute 
a deterrent to the engineer who is not mathematic- 
ally minded. The author develops a method of 
performing the integrations by making use of pro- 
perties of the bending-moment diagrams, applying it 
to continuous beams, portals, arches, and to building 
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frames subject to wind loading. He deals at some 
length with what might be called the “ cathedral ” 
type of portal, consisting of a central bay sur- 

mounted by a pitched roof and flanked by smaller 
lean-to bays on each side. The method involves the 
calculation of unknowns from a number of simul- 
taneous equations, and in the reduction of these 
unknowns there is the danger of serious sacrifice of 
accuracy due to the existence of only very small 
differences between large quantities in both numera- 
tor and denominator. This condition can arise 
from a bad choice of the unknowns, and experience 
is needed to enable a good choice to be made. Cer- 
tain suggestions are formulated which are intended 
to help in making this choice, and a chapter is 
devoted to a method of calculating the approximate 
amount of the possible error in a given case. 

The author starts by saying that “it is highly 
necessary that a sound knowledge of the principles 
should be gained in the first place.” Unfortunately, 
the attainment of that knowledge is made difficult 
by a number of mistakes and obscurities in the text 
—often simply the result of inadequate proof-correc- 
tion—by the complicated symbols employed, and 
sometimes by the presentation of the subject. 
Section (f), on pages 14 and 15, may be cited as 


one illustration. Here, the formula (, M,.ds = An 


is given without any explanation of what has hap- 
pened to the E I which appeared in this equation on 
previous pages. A demonstration then follows of 
the truth of the statement, in the second equation 
of which ds is omitted from both terms of the right- 


hand side. On the next line, 


being the moment of the area of the M;-diagram 
about one end of the beam considered, M; being the 
value of the bending moment due to a system of 
forces i at a distance x from the end of the beam. 
The product M;z is therefore a bending moment 
multiplied by a distance—but this is quoted as the 
moment of an area. Evidently, ds is still missing ! 
In succeeding equations, it will be found that 2’ and 
x appear respectively when 2; and 2; should be 
used. Such errors, to say the least, are not cal- 
culated to instil confidence in the mind of the reader. 
In Fig. 31 the applied dummy unit loading is shown 
in three separate cases as being in the same direction 
as the consequential reactions, in entire disregard 
of Newton’s third law. On pages 18 and 19, expres- 
sions such a8 @,, and @3;, @,, and @,, are used as 
alternatives, although Maxwell’s law of reciprocal 
deflections is not stated until page 43. The language 
employed is frequently obscure—for example, in 
the following sentence (page 46), which is one among 
many that might be quoted: “ By referring to all 
deformations in the determinate cases in the usual 
way and in the once-indeterminate case with the 
notation dj, 


M; 2 is quoted as 


Oo = Oe + Y1- O12 
1@j, meaning @,) for the loading Case 2 and a 
Case 0 which includes an unknown Y, as in the once- 
indeterminate Case 0, the unknown Y, acting as 
well as the loads.” 

One of the difficulties of presenting structural 
theory to the reader lies in the problem of what 
symbols to use. Some writers tend to build up 
complex symbols by the addition of suffixes, prefixes, 
primes, etc. It is possible to make out a case for 
this practice, but in a book such as Dr. Gartner’s, 
intended for ‘‘ the engineer in everyday practice ” 
(vide preface), it is difficult to justify the use of 
symbols such as appear in the expressions 


KS (Ki + I) 
Msy™ — *. Ste SSE. OS 
“i= 7 T—Kr Ke)’ 
on page 37, or 


Mg = ME*=1+ png MB“? + whe x MG 
on page 81. Surely, if the intention is to clarify the 
subject for the engineer in everyday practice, some 
less complex system of symbols is essential. Both 
of the above expressions, which are typical of many 
in the book, are virtually unreadable, and that whiclf 
is unreadable is, to say the least, not easily under- 
standable. In spite of its numerous worked 
examples, therefore, the book is one to which the 
ordinary reader will need to apply rather more than 
ordinary concentration. 


THE ENGINEERING 
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VI.—Locomotives AND ROLLING STOCK. 
(Concluded from page 236.) 


AN interesting development was reported from 
the Southern Railway, which introduced a light 
four-wheeled goods van for attachment to passenger 
trains. The underframe of this van is built up on 
motor-vehicle lines from flat plate, fabricated by 
welding, and the body is a separate unit carried on 
this frame by a series of longitudinal floor members, 
and so attached that it is free to slide over the 
underframe against a cushioning spring system. By 
this means it is possible to eliminate much of the 
shock which is inherent in normal high-speed rail- 
way practice, and, therefore, the company have 
used laminated plywood spars, fabric-reinforced 
plastic sheets, and other light materials in the 
construction of the unit, the total saving in weight 
over an ordinary van of the same type being 
approximately 25 per cent. The same company 
have recently built a series of well cars, using 
cast-steel frames in place of the normal fabricated 


TABLE I.—L.N.E.R. Wagons Ordered During 1944. 
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For some years prior to the war, British locomotive 
builders, other than the railway companies them- 
selves, were almost entirely dependent on export 
orders, and the recently published trade statistics 
showing exports of locomotives and rolling stock 
during the war years are, therefore, of considerable 
interest. These are shown in Table II. Although 
these figures show a drop from 1938 to 1942, 
followed by a steady rise, the volume of exports, 
except in the case of main-line locomotives, has not 
greatly increased since 1942, the increase in the 
value of exports being due to the rise in prices. 

Locomotives despatched to the Dominions during 
1944 included two Beyer-Garratt 4-8-2 + 2-8-4 
engines ordered by the Ministry of Supply for use 
by the War Department in South Africa. These 
are designed to work on metre-gauge track and to 
run on 60-lb. rails, with a maximum single axle load 
of 13} tons. They are 88 ft. long, weigh 172 tons, 
and exert a tractive effort, at 85 per cent. boiler 
pressure, of 58,260 lb. The locomotives have four 
cylinders, each 19 in. in diameter and 28 in. stroke, 
and a grate area of 51-3 sq. ft. These are probably 
the most powerful engines working on metre-gauge 
lines in the country, and, together with a lighter 
version of the same design, are used to haul heavy 
freight trains over steep gradients in the interior. 

As increasing attention was devoted to post-war 
export prospects, considerable discussion has centred 

















Number. | Tons. Type. around the policy of the home railways as regards 
locomotive and wagon building. In the immediate 
4,000 16 End-door mineral pre-war years, the British export market was 
3,000 13 aloe goods restricted to the Dominions for standard types of 
1,750 21 and over eral hopper l : ber of ord . 
200 13 Single bolster ocomotive, though a number of orders were received 
100 21 Double bolster from foreign countries, principally South America, 
500 12 Covered vans fi ial and P l f * 
100 10 Alr-tnoutated fish vans Th > eee " _ ap er a 4 engines. 
30 20 and 25 ondola cars e home market for the independent locomotive 
= - Loco. coal wagons builders oe weenie amar to shunting bene 
46 40 Bogie wag motives for use on factory sidings, since practically 
- - Bottom-dlschare ballast /the whole of the requirements of the main-line 
railways were met by construction in their own 
TABLE I1.—Unirep Kinepom Exports OF LOCOMOTIVES AND ROLLING STOCK, 1938-1944. (1,0001.) 
| 
Items Exported. 1938. | 1939. | 1940. | 1941. | 1942. | 1943. | 1944. 
Main-line locomotives (other than electric) 1,505 1,479 681 488 71 344 985 
Other sorts of locomotives 211 121 74 54 67 38 76 
Locomotive parts (other than ‘wheels, » tyres, 
axles and motors) 1,113 963 688 612 612 573 741 
Rail motor vehicles and tram cars ; 548 333 96 158 37 19 = 
Carriages, complete 278 440 St 58 — 16 30 
Carriage parts (other than wheels, axles and 
yres) 587 343 153 150 81 88 78 
Wagons and trucks 1,474 553 197 599 282 341 319 
Wagon parts (other than wheels, axles and tyres) 622 350 152 101 65 91 132 
Wheels, axles and tyres for locomotives. 
carriages, wagons and trucks . . 1,190 1,062 1,056 618 248 225 242 
Total .. 7,528 5,644 3,181 2,838 1,463 1,735 2,603 


























construction, and the estimated saving of weight in 
this case is 1 ton, the tare weight being 12 tons 
15 cwt. This system follows closely on American 
practice and is likely to find wider application on 
British railway systems. 

The private wagon builders continued to work at 
maximum capacity. Messrs. Charles Roberts and 
Company have built over 2,000 replacement wagons 
for their own fleet since the outbreak of the war, 
and during 1944 the Ministry of War Transport 
placed orders with them, and with other wagon 
builders, for a number of 16-ton all-steel wagons. 
Orders placed to date amount in all to 9,000 wagons 
of this type. The Gloucester Railway Carriage and 
Wagon Company announced, in their annual report, 
that 1943 saw the greatest output of rolling stock 
in the history of the company, while substantial 
unfulfilled orders remained on the books. The 
various companies are prevented, by the necessity 
for secrecy, from disclosing details of the many new 
types of wagons and equipment which they have 
built, but it is known that a large amount of normal 
replacement stock has been ordered by the main- 
line railway companies. A typical example is the 
order for 10,237 wagons placed by the London and 
North Eastern Railway. The value of this order 
was 3,000,000/., the various types of wagon included 
being as shown in Table I. Although this list 
includes a number of small wagons, it is of interest 
to note that the bulk of the mineral wagons are 
in the 16-ton to 25-ton class, and even the mixed 
goods wagons are of the 13-ton type. 








shops. As a result of war-time needs, British manu- 
facturers have been working to cupacity, some 
companies that had ceased construction as a result 
of rationalisation measures being called upon to 
resume production in order to meet the demands 
of the Services. This great increase in activity, 
however, cannot be permanent unless drastic 
changes are made in the construction programmes of 
the four British main-line companies. 

Foreign manufacturers of locomotives and rolling- 
stock tender for their own home rail orders, and a 
large proportion of the equipment used on the 
American and German railways is built’ by the 
commercial factories in those countries. This means 
that a high proportion of the overheads of these 
foreign locomotive builders is carried by their home 
markets, leaving them free to tender for overseas 
orders at competitive prices, whereas British manu- 
facturers are forced to cover nearly all their over- 
heads on export business. The effect of this has 
been to limit British exports severely, except to 
Empire markets where tradition and favourable 
taxation policies turned the balance in their favour. 
All the available evidence indicates that this state 
of affairs will not continue after the war. 

In the case of the Dominions, the needs of Empire 
defence have been met by the establishment of 
soundly planned and well constructed industrial 
units, for the production of a wide range of arma- 
ments and warlike stores. All this additional 
capacity will be available to form the nucleus of 
local heavy industries after the war. Already a 
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start has been made on the construction of loco- 
motives and rolling stock in some Empire countries. 

The Indian Railways propose to build a series of 
locomotives in their own shops, while, as reported 
above, they are already taking delivery of loco- 
motives from Canada. South African Railway 
shops have built over 2,000 freight trucks, of both 
wooden and steel construction, to assist in solving 
their expansion problem, and the facilities of the 
mine workshops along the Witwatersrand have 
been utilised to repair and recondition damaged 
stock. The first Mallet-type locomotive to be 
built in the Commonwealth has already been com- 
missioned by the Australian Railways, and more are 
to be built as soon as possible. 

The Central European countries have been forced 
to supply their own needs to a far greater extent 
than before the war. Since 1939, the Schlieren 
works in Switzerland have delivered over 100 cars 
of various types to the Federal Railways, while 
the Gyor-Sopron-Eberfurt Railroad Company, of 
Hungary, built three passenger cars in their shops 
in 1943, with such successful results that work was 
begun on ten more during 1944 and the possibility 
of extending the shops was actively considered. 

Latin America has taken a decisive step forward. 
The Argentine State Railway workshops, in the 
province of Cordoba, have built locomotives and 
rolling stock, the successful performance of which 
has led to a proposal to extend the shops, and to 
install plant and equipment to cope with the whole 
of the country’s requirements. Mexico has com- 
missioned the second locomotive to be built at the 
Acambaro workshops of the National Railroad, 
intended to work over the narrow-gauge system, 
while the Central Brazilian Railway workshops are 
now building electric locomotives and motors, 
importing only the wheels and axles. On this latter 
system, it is estimated that, within five years from 
the cessation of hostilities, over 20 per cent. of the 
locomotives and 30 per cent. of the rolling stock 
will require replacement, while a further 10 per cent. 
of new equipment will be required to meet normal 
expansion. It is reasonable to suppose that similar 
figures will apply to most of the railway systems on 
the Continent. Whereas, before the war, such a 
programme would have meant a great deal of work 
for British and American builders, and may well 
continue to do so for some time after the war, the 
recent attempts at building in South America, and 
the firm intention of the countries concerned to 
extend their facilities, can only serve in the long 
run to reduce British exports. 

On the information so far published, it would 
seem that a high proportion of the locomotives 
required for reconstruction will be purchased from 
the United States. The French Government have 
ordered locomotives valued at 25l. million and 
may order rolling stock valued at a further 25J. 
million. The Belgian Government are reported to 
be negotiating for the supply of 300 locomotives 
and the Czechoslovakian Government for 150 loco- 
motives from the same source, while the Nether- 
lands Government have ordered 50 locomotives 
from Sweden. The latest development announced 
by the Swedish State Railways, incidentally, is the 
construction of a 3,600-h.p. electric locomotive 
to haul heavy freight traffic on the mountain 
sections. 

One point which is closely bound up with the 
export of British wagons and rolling stock is the 
difference between British and overseas designs. 
American and Dominion railways have always 
favoured the high-capacity two-bogie wagon or 
freight car, whereas in this country the majority 
of wagons in use are in the 10-ton to 13-ton range. 
Recent departures from this practice, notably by 
the L.M.S. Railway and the G.W. Railway, have 
shown that 40-ton bogie coal wagons can be worked 
with ease over both systems. 

It would appear that a higher proportion of large 
wagons would be a considerable advantage. The 
last census showed that 730,000 privately-owned 
wagons and 685,000 railway-owned wagons were 
operating on the British systems, but that only 
44,000 were of 20-tons capacity or over. Many of 
the existing wagons will have to be scrapped at the 
end of the war, and this should provide a good 
opportunity to replace them with a range of new, 





and standard, 40-ton self-discharging wagons for 
coal and mineral traffic, 40-ton open wagons for 
mixed goods traffic, 40-ton flat wagons for steel and 
timber haulage, and 40-ton vans, equipped with at 
least two large double doorways, for perishable-goods 
traffic. Such stock, especially if fitted with vacuum 
brakes, would form a most valuable high-speed 
transport reserve in addition to its general appli- 
cation to relatively slow bulk haulage. At the same 
time, the older 8-ton and 10-ton wagons might be 
eliminated, leaving the more modern 10-ton, 12-ton 
and 13-ton types to deal with the bulk of the 
smaller haulage work. 

Conflicting reports continue to be received regard- 
ing developments on the German railways. It 
would appear that their ‘‘ Austerity ’’ locomotives 
have not been altogether successful, and some 
reports from liberated countries say that the general 
standard of design is that of 30 years ago. The 
German railways are going ahead, however, with 
the policy of changing over to large-sized goods 
wagons, many being of special type. A series of 
hopper wagons has been put into service, with the 
unusual refinement of demountable hoppers. These 
units are made on the grab principle, the two halves 
being held closed when lifted by the normal lugs, 
but splitting open when the load is transferred to a 
central release chain. Such hoppers, mounted on 
steel-framed car chassis, can be loaded at the pit 
with coal, and on arrival at their destination are 
picked up by crane and emptied directly into 
bunkers without the need for any manhandling of 
the contents. Standing time for the rolling stock 
and labour cost to the consumer are both cut to a 
minimum by this means. Units so far in service 
include a bogie wagon of 52 metric tons capacity 
with five large hoppers, a 30-ton wagon of normal 
design with three hoppers, a type with two small 
hoppers for the use of the smaller consumers, and 
a close-coupled twin set comprising two units of 
three hoppers each and a capacity of 48 metric tons. 
A later refinement was the provision of small trolleys 
for local use, enabling the demounted hoppers to be 
taken into boiler-houses if necessary, while the 
chassis, loaded with empty hoppers, are returned 
to the pits. For the transport of asphalt in bulk, 
two types of tank-car were evolved, one lagged with 
slag wool and one with a covering of spun glass. 
A similar wagon has been produced for the transport 
of coal tar, but this is not insulated. Arrangements 
are provided for heating the contents where neces- 
sary. The wagons are of conventional four-wheel 
design and have a capacity of 17,700 litres. 

A train of an interesting new design was put on 
trial in Spain during the year. This consists of a 
four-wheeled driving car with a relatively short 
wheelbase (about 14 ft.), powered by a Diesel 
engine, and a number of passenger cars of unique 
design, each of the same length. The passenger 
cars have a light metal body of “ stressed-skin ” 
type and at the rear end are two frames carrying 
spring-mounted axles. These frames are recessed 
under the rear seats, and the assembly is similar 
to the independent suspension used for the modern 
heavy motor vehicle. A normal type of wheel is 
used, having an overall diameter about two-thirds 
that of the standard wheel; and the absence of 
a conventional axle, together with the use of a 
smaller wheel, enables the floor of the car to be 
built with less than 2 ft. clearance above the track 
and an overall height of less than 9 ft. The centre 
of gravity lies on the line joining the tops of the two 
wheels, so that the car is more stable than one of 
conventional design. There are no front wheels, 
the front of the car being carried on a universal 
joint at the rear of the preceding unit, so that the 
whole train is very flexible, and the loadings on 
the wheels are kept at a high level by reducing the 
number of wheels instead of increasing the weight 
of the cars. 

The experimental unit has been found to be 
somewhat underpowered, but it is reported to have 
been worked at a speed of 80 miles per hour over 
track with curves which cannot be negotiated by 
normal stock above 30 m.p.h. A larger engine is to 
be fitted to give a top speed in excess of 100 m.p.h., 
and further trials are proposed. A 120-passenger 
train of this type has already been ordered by the 
Ferrocarriles Vascongados for the Bilbao-San Sebas- 
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tian line, and there are hopes of a wider application 
of the principle te Continental systems where stee 
gradients and sharp curves are more frequent than 
in this country. 

American railroad companies report the conver. 
sion of box-cars to a variety of uses, notably to 
provide extra dining cars and special units for 
service use. The Chesapeake and Ohio Company 
have introduced a series of new sleeping car, 
designed originally to meet the requirements of 
service men. These are lighter and shorter than the 
standard car, have no vestibule or end platform, 
and are served by single doorways at the middle 
of each side, the doors being extra wide to permit 
rapid loading and unloading of equipment. Washing 
and toilet accommodation is provided at each end 
of the car, and ventilation is effected by a roof 
exhaust system. It is suggested that, after the war, 
these cars may be used to provide cheaper sleeping. 
car facilities for long cross-country journeys. 

The Burlington Company have ventured into an 
untried field by converting a standard hopper 
wagon into a lightweight version of itself. The 
plates of the hopper were removed and replaced by 
aluminium sheets riveted to the original supporting 
members, and the standard axles were replaced by 
a hollow tubular type recently produced in the 
United States. The total saving in weight was 
over 4 tons, of which the axles accounted for 
840 lb. The wagon is now in service, and it is 
claimed that the aluminium is more resistant to 
chemical attack by wet coal than was the steel 
originally used for the hopper. The American Car 
and Foundry Company have commenced bulk 
manufacture of aluminium-alloy hopper cars for the 
transport of coal and sulphur. It remains to be 
seen how the plating will stand up to the normal 
wear and tear of this service. 

Modern American practice tends to favour the 
Diesel power unit for long-distance haulage. The 
Great Northern Railway have ordered from the 
Electro-Motive Corporation a 4,000-h.p. Diesel- 
electric locomotive intended to haul an 11-car 
train. The cars are being built by the Pullman 
Standard Corporation to a modern lightweight 
specification, the standard six-wheeled bogies being 
replaced by British-type four-wheelers, and the 
total weight of the set, capable of carrying 300 
passengers, is to be 624 tons in place of the 809 
tons of the present steam-powered train. Similar 
moves are reported from most of the large com- 
panies, but the outstanding development is the 
decision of the New York, Ontario and Western 
Railway Company to replace all their steam loco- 
motives with Diesel-electric units rather than face 
a heavy reconstruction programme, or the purchase 
of new steam traction plant. 

The Pennsylvania Railroad have put into service 
a 6-8-6 steam-turbine locomotive. The main turbine 
is 3 ft. 9 in. in diameter and is designed to transmit 
6,900 h.p. through alloy-steel reduction gears and 
to draw a normal passenger train at 100 m.p.h. 
A smaller turbine is fitted to give a maximum speed 
in reverse of about 20 m.p.h., the reversing gear 
being clutch-operated. A single lever controls the 
steam flow to both turbines, and a comprehensive 
set of safety devices has been fitted to guard against 
accidental misuse of the controls The all-up weight 
of the locomotive is 445 tons, and the boiler pressure 
310 lb. per square inch. This locomotive was built 
jointly by the Baldwin Locomotive Company and 
the Westinghouse Electric and Manufacturing Com- 
pany. The same railroad has also put into service 
a group of 25 freight locomotives designed to haul 
trains of 125 cars at 40 m.p.h. The all-up weight is 
460 tons and the tractive effort is 114,860 lb. The 
wheel arrangement is 4-4-6-4; the first pair of 
cylinders drive the second group of four wheels, 
and the second group of cylinders drive the six 
coupled wheels. 

During the year, the American railroads put into 
service a total of 40,392 new freight cars and 
938 locomotives, an increase of 11,684 and 165, 
respectively, over the 1943 figures. The new loco- 
motives include 608 Diesels, 329 steam, and one 
electric, against 329, 429 and 15, respectively, in 
1943, while orders in hand at the end of 1944 
totalled 400 Diesel, 166 steam and two electric 
locomotives, and 36,497 freight cars. 
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THE DEVELOPMENT OF 
ELECTRICITY SUPPLY IN SPAIN.* 


Apart from the public demand for electricity for 
lighting and industrial purposes, the following fac- 
tors have played an important part in the develop- 
ment of electricity supply in Spain: the existence 
of many rivers having great waterfalls, the need for 
the irrigation of large parts of the country, the exist- 
ence of important coal deposits, competition among 
the purely Spanish concerns which are predominantly 
dependent upon foreign capital, and the active 
interest of various Spanish technical institutions 
(especially the Madrid Technical College) which 
specialise in civil engineering and in electric generation 
and transmission. 

Most of the Spanish generation and distribution 
systems owe their existence to purely private initiative 
and, with few exceptions, are opera by private 
companies. Exceptions are the various Confedera- 
ciones Hidrograficas, most of which were formed 
during’ the presidency of Primo de Rivera, and these 
concerns erected and put into operation, with the 
support of his Government, a number of irrigation and 
generation plants. As will be seen from what follows, 
by far the greater part of the electrical energy is gene- 
rated by water-power and the positions and construc- 
tional arrangements of these stations will be clear when 
it is remembered that Spain has no such valuable stores 
of energy as glaciers and lakes, while the rainfall, apart 
from the north coast, is confined to relatively short 
but very intense downpours. For this reason, 
flow of water in most Spanish rivers is extraordinarily 
irregular; for example, the river Esla (a tributary 
of the Duero) has a flow which varies between the 
extremes of 1 cub. m. per second and 5,000 cub. m. per 
second. It is not surprising therefore that power 
supply undertakings are compelled to construct great 
reservoirs, of which, for example, the Saltos del Duero 
on the river Esla is one of the largest in Europe, having 
a length of 100 km. and a capacity of 1,200 million 
cub. m. 

The largest of the hydro-electric stations are situated 
chiefly at the base of mountain ranges and consequently, 
in the great majority of cases, are hundreds of kilo- 
metres from the supply areas. This unfavourable con- 
dition involves, on the one hand, the erection of long 
transmission lines, and on the other, the generation 
of large amounts of energy in order to make the trans- 
mission lines economically practicable. Two examples 
are the Saltos de Duero which transmits energy over 
a distance of 540 km. at 138 kV, and the Hidroelectrica 
Iberica which transmits over 300 km. at 132 kV, the 
lines being erected in duplicate. It is understood 
that considerably more capital is invested in the trans- 
mission system of this company than in its various 
power stations. 

It will be readily understood that, although the 
supply companies were originally quite isolated, they 
gradually became combined into groups; and through 
the purchase of small concerns and the allocation of 
zones and mutual interchange of energy, the group- 
ing of Spanish electricity supply undertakings has 
made great headway during the last decade. The 
natural disposition of such groups will be clear from 
an inspection of a map of Spain. Actually, they are 
arranged in five zones which, electrically, are more or 
less completely self-contained, the energy interchanges 
within any one group being large (up to 29-3 per cent.) 
while between groups of different zones it is in no case 
greater than about 10 per cent. The zones may be 
briefly defined as, (1) North-west Spain, that is, the 
region of which the central and western Pyrenees 
form the back-bone. Here are the great undertakings 
of Hidroelectrica Iberica Bilbao with an installed 
capacity of 128,000 kW, and those of the Electra de 
Viesgo, Santander, with 80,000 kW. The western 
portion of this zone is mainly supplied by the Sociedad 
General Gallega de Electricidad, La Coruna. (2) 
North-east Spain, with Catalonia and Aragon. This 
most important region comprises a series of power 
stations with a total capacity of 392,000 kW. (3) 
Central and west Spain with a combined output of 
340,000 kW. (4) Fast Spain, with Valencia as the 
centre, having an output of 66,000 kW. (5) South 
Spain, this being a very extensive region which is 
supplied by a large number of power stations with a 
total output of 179,000 kW. 





* Translation of an article by W. Guhl, Madrid, 
published in the Bulletin of the Association Suisse des 
Electriciens, August 29, 1941. It is pointed out in the 
article that, owing to the Spanish civil war and subse- 
quently the world war, the last normal year for which 
records were available was 1935, and, presumably, no 
material improvement in the conditions can have been 
made since the article was written. When normal con- 
ditions are being restored, the large amount of machinery 
and accessories required to bring the electricity supply 
industry of Spain up to date should offer valuable oppor- 
tunities for British manufacturers. 


7 

All the more important Spanish generating and 
distributing undertakings are supported by the Camara 
Oficial de Productores y Distribuidores de Electricidad 
in Madrid, Among the duties of this organisation is 
the compilation of the statistical data of the individual 
supply stations and it issues annually an interesting 
survey of the operating results. Table I refers to the 
last normal year, 1935, and shows the position of the 
electricity supply industry in Spain at that time. 

TABLE I.—Operation of Power Stations. 





Water. Steam. 





Installed Power .| 1,700,000 kw 390,000 kW 























Units generated annu- 

ally .. ia ..| 3,150 x 106 kWh 294 x 106 kWh 
Period station was in 

operation .. ou 2,690 hours 760 hours 

TaBLE II.—Jnstalled Power in kW. 
_ | Water-Power. | Steam. | Total. 
1 r 

1915 202,000 (60 per cent.)| 134,000 (40 per cent.)} 336,000 
1927 555,000 (70 per cent.)| 241,000 (30 per cent.)| 796,000 
1935 |1,170,000 (75 per cent.)| 390,000 (25 per cent.)| 1,560,000 














The energy generated per head of population was 


the | 140 kWh for the year, and the capital invested in 


the electricity supply industry was 4,600 million 
pesetas. The rapid rate of increase in the develop- 
ment and im of the water-power stations are 
seen from Table II. That some of the smaller power 
stations in Spain are being replaced by larger ones 
is indicated by the fact that the average capacity 
of the stations in 1929 was 16,700 kW, whereas in 1935 
it was 21,800 kW. 

Apart from well-defined industrial ae the 
main consumption of electricity is for lighting purposes. 
In addition, the main and branch line railways, as well 
as the numerous street tramways and underground 
railways, are large consumers. Electro-chemical pro- 
cesses, such as the production of carbide and aluminium, 
are rapidly creating an mg 0 demand on the supply 
systems, and more recently many electric-arc furnaces 
have been connected to the networks. In the near 
future, there are good prospects for the extension of 
the existing aluminium works as well as the erection of 
two important synthetic fertiliser works. 

Excepting in Catalonia and a few less important dis- 
tricts, most houses are equipped with single-tariff 
meters. The for lighting, in general, are 
rather high (0-50 peseta to over 1 peseta per kilowatt- 
hour, and in addition there are heavy state and munici- 
pal taxes. In Madrid, the state tax is 0-14 peseta per 
kilowatt-hour, and the municipal tax is 25 per cent. of 
this, i.e., 0-035 peseta per kilowatt-hour. It is obvious 
that under these conditions, electric cookers and other 
popular items of domestic electrical equipment can only 
be used to a limited extent. With tariff adjustments, 
industrial works are likely to take large supplies, 
although at present limitations are set by the over- 
loaded state of the networks and the great scarcity of 


meters. 

Until the outbreak of the civil war, Spain was a 
country in which the most intense international com- 
petition existed as regards the supply of electrical 
machinery and equipment, and the leading manufac- 
turing countries of the world had then, and have even 
now, the most highly developed sales organisations. 
In hydro-electric equipment the United States must be 
regarded as the principal competitor and most of the 
large stations of the Hidroelectrica Iberica, Hidro- 
electrica Espajiola, Rieges y Fueras del Ebro, as well 
as the latest large station of the Saltos del Duero 
(three 37,500-kVA, sets generating at 13,800 volts) are 
equipped with American plant. The second place is 
about equally divided between Swissand German firms. 
As regards the steam-power plant and rectifiers the 
Swiss take first place, and the largest turbo-generator 
sets, as well as the most important Diesel-driven power 
stations, are also of Swiss manufacture. In the supply 
of materials for the electric railways the Swiss have 
also secured a leading position. 

The electrical industry in Spain became established 
simultaneously with the rapid extension of power 
stations and transmission networks, but until the late 
1920’s, in spite of the heavy protective tariffs, the 
industry was distributed among a large number of 
small undertakings. Since then, however, in co-opera- 
tion with the General Electric Company, of Schenectady, 
and the Westinghouse, and Siemens concerns, 
large industrial extablishments have been developed 
and are in a position to satisfy all the transformer 
requirements of Spain, including the largest sizes. 
Standard generators are now being built in Spain up to 


about 3,000 kVA, as well as swi and other 





equipment for pressures up to 44 kV. Copper and 


aluminium overhead lines and cables, telephone and 
signal apparatus, are all manufactured on a scale that 
has made Spain practically independent of imports 
of these materials within the last few years. The 
present import duties and exchange difficulties on 
the one hand, and the intensive demand caused by 
the establishment of a large number of new industries 
on the other, have given a great impulse to the manu- 
facture of electrical equipment in Spain, the limiting 
condition being the lack of raw materials. 

The grouping of the power stations into zones and 
the elimination of competition within these zones, 
together with the excellent results obtained by the 
electric railways, and the likelihood of drastic 

in the charges for electricity, hold out the prospect that 
there will be a great increase in consumption of electri- 
city and that the present rapid developments will be sus- 
tained for some years. Numerous commissions have 
been formed with a view to the standardisation of supply 
pressures and distribution equipment. Further, by 
means of a series of important lectures, the economic 
problems of Spanish electrical development are being 
studied with keen interest by the younger generation 
of engineers. The fact that, since the outbreak of the 
civil war, only the most urgent requirements in genera- 
tion and distribution, repairs and renewals have been 
attended to, should induce the electrical industries of 
foreign countries to prepare to supply the Spanish 
market with large machines, electric railway equipment, 
new plant for the chemical industries, and signalling 
and distant-control apparatus. It may also be o ed 
that the long-distance transmission lines with few in- 
termediate stations, provide good opportunities for 
the use of carrier-current control apparatus. Finally, 
manufacturers of domestic electrical appliances, par- 
ticularly cookers, hot-water storage tanks, and heating 
apparatus, might do well toarrange for their goods to 
be manufactured by accredited firms in Spain. 





NOTES FROM NORTH AMERICA. 


A PROGRAMME of construction involving the building 
of 6,000 miles of highways at an estimated cost of 
210 million dollars has been pre by the Public 
Works Department of British Columbia, and has been 
submitted to the Dominion Government for approval 
as part of a plan to provide post-war employment on a 
large scale. The nine projects are the Trans-Canada 
Highway, the Southern Trans-Provincial Highway, the 
Island Highway, the Northern Trans-Provincial High- 
way, the British Columbia-Yukon-Alaska Highway, the 
Cariboo Highway, the North Thompson Highway, the 
Vancouver-New Westminster Express Highway, and 
the Parks Highways. The average cost of the highways 
would be 35,852 dollars a mile. This is high because of 
the difficult terrain in many parts of the province, and 
the necessity for an east-west development over a north- 
south mountain system. Survey parties have been in 
the field during the past two summers locating the 
major projects, especially for the connections between 
the Alaska Highway and the road systems of the 
southern part of the province. 

The operations of the 21 airlines of the United States 
during 1944 were directed strictly to war purposes and 
many new levels were reached in air transportation, 
according to a brief annual review issued by the Air 
Transport Association of America. Eight of the 
American lines continued to operate overseas routes to 
all theatres of war, under contracts with the United 
States Army Transport Command and the Naval Air 
Transport Service, transporting troops, ammunition, 
equipment and various commodities. The exact quan- 
tities transported have not been announced, for security 
reasons. Fourteen of the lines operated domestic cargo 
routes for the United States Army and Navy for the 
greater part of the year, but these services were gradu- 
ally taken over by the military. Within the United 
States, the American airlines also were engaged largely 
in the transport of passengers, mail, and cargo which 
had direct relation to the war effort. The number of 
domestic aircraft in service was increased to a total of 
320 by the return of machines previously used by the 
United States Army, but this number still represented 
a reduction of about 20 aircraft below the total in 1941. 
Those in service during 1944, however, were flown 
1] hours to 12 hours daily, as compared with 7 hours to 
9 hours before the war, so that it is estimated that 
the domestic lines of the United States were able to 
carry during the year over 62,000,000 Ib. of express 
freight, not including the strictly military tonnage, as 
compared with some 57,500,000 Ib. in 1943. In 1942, 
the total was 42,625,000 Ib. in round figures, and in 
1941, only 19,400,000 lb. In the transport of air mail, 
it was estimated that the domestic lines had flown more 
than 85,800 million pound-miles in 1944, while carrying 
passengers to the estimated total of 3,658,000, of whom 
nearly two millions represented “ war priority ” traffic. 
The awe. of load factor in 1944 also reached a new 

le 





high level of about 92 per cent., as against 82-28 per 
cent. in 1943. 





246 


ENGINEERING. 








The United States and Alaska produced a record total 
of 8,543 million dollars worth of minerals in 1944, 
according to a report by Mr. Harold L. Ickes, Secretary 
of the United States Department of the Interior ; this 
represented a gain of 6 per cent. over 1943,.and was 
54 per cent. higher than the maximum in the first 
World War. Of the above estimated total, mineral 
fuels contributed 5,254 million dollars, metallic pro- 
ducts, 2,377 millions, and other non-metallic minerals, 
912 millions. Major factors contributing to the decline 
of nearly 5 per cent. in metallic products and 6 per cent. 
in non-metallic products other than fuels, in comparison 
with 1943 were the reduced demand for certain metals, 
manpower shortages in many mineral-producing areas, 
and the continued slump in the building industry. 
Declines rather than gains were commonly recorded in 
the metals group, significant ones including aluminium, 
bauxite, chromite, copper, ferro-alloys, gold, iron ore, 
lead, mercury, molybdenum, silver, tantalite-colum bite, 
tungsten, vanadium, and zine. Gains were registered 
for beryllium, cadmium, manganese ore, pig iron, nickel, 
and platinum. All the fuels—anthracite, bituminous 
coal, coke, natural gas, natural gasoline and liquefied 
= gases, and petroleum—showed increases. 

e output increased also in the case of asbestos, native 
asphalt, barite, boron minerals, emery, feldspar, 
fluorspar, lithium minerals, mica, mineral pigmenis, 
phosphate, potash, pyrites, salt, sodium salts, sulphur, 
and talc, but decreases were shown by most abrasives, 
cement, clay products, graphite, kyanite, peat, sand 
and gravel, slate, and stone. 

The production of United States civilian transporta- 
tion equipment was larger in 1944 than in 1943, in spite 
of heavy military demands and shortage of manpower, 
but it remains on a level far below that of pre-war years 
for many items. Locomotive production was close to 
schedule, with 963 completed, as compared with 830 
built in 1943. The 1944 me of the Office of 
Defense Transportation called for 50,000 new freight 
cars, but the actual production was only 42,810, largely 
because of lack of labour. The 939 troop sleepers and 
kitchen cars listed are part of the 1943 programme of 
1,600 such cars, and these were all put into service by 
March, 1944. An important item was the replacement 
steel rails, of which 1,900,000 tons were produced. The 
output of automobile trucks of various sizes (including 
*bus chassis) showed a notable increase, with 96,084 pro- 
duced out of 101,000 scheduled ; but this production 
for civilian use is small when it is considered that the 
annual average in the years just preceding the war 
was 600,000. No passenger automobiles having been 
made since the spring of 1942, and the manufacture of 
trucks and *buses having been resumed on only a small 
scale in the autumn of 1943, the Office of Defense 
Transportation has been concerned with keeping all 
existing vehicles operating, and has exerted constant 
pressure for the production of spare parts, of which 
nearly 800 million dollars worth were made. 

The American chemical and allied products industry 
achieved in 1944 the highest production level in its his- 
tory, reaching an output valued at 8,300 million dollars, 
or about two and a quarter times the 1939 total. One 
of the outstanding achievements in 1944 was the 
increased production of penicillin, which jumped from 
9,000 million units a month in December, 1943, to the 
current monthly output of approximately 290,000 mil- 
lion. Of the total new construction approved to date, 
War Production Board officials estimate that 500 million 
dollars will be expended on chemical plants erected as 
part of the programme for the production of butadiene, 
styrene, neoprene, and catalysts for synthetic rubber 
processes. Approved construction also includes approxi- 
mately 350 million dollars for chemical plants to serve 
the United States Army Ordnance, and 50 millions for 
plants to produce materials needed by the United 
States Chemical Warfare Service. The doubling of the 
small arms ammunition programme and the big expan- 
sion in the requirements for high explosives have been 
large factors in necessitating the new equipment 
scheduled for construction in 1945. power con- 
tinues to be one of the most vexing problems in the 
chemical and allied industries ; though War Production 
Board officials estimate that there are now 700,000 
persons engaged therein, about 50,000 more are needed. 
It is expected that the expanding requirements of the 
rubber-tyre industry will call for greatly increased 
quantities of chemicals used in rubber manufacture, 
particularly carbon black, and also will cause an in- 
creased demand for the high-tenacity yarn used in 
making tyre cords. 

Mr. J. A. Krug, chairman of the United States Air- 
craft Production Board, reported early in February 
that 6,535 aircraft were produced in January—four per 
cent. less than the scheduled total. While the total 
number of aircraft accepted in January represents a 
decrease of two per cent. from the December output 
of 6,697, the total airframe weight for the month repre- 
sented an increase of one per cent, which illustrates the 
current trend toward bigger and heavier types. For 
the first time, Mr. Krug announced, military security 
now permits an analysis of the month’s output, and this 
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shows that the bombers numbered 2,397 and the 

ters and naval reconnaissance machines, 2,907. In 
addition, there were 653 transports, 252 trainers, and 
326 aircraft for communications and special purposes. 
Commenting on the figures, Mr. Krug said that the pro- 
duction of four-engined long-range bombers of the B-29 
type in numerically 13 per cent. over the 
December output of this type. In the transport cate- 
gory, Mr. Krug commented, output of the four-engined 
transport machines fell below the month’s schedule by 
20 per cent. Generaily speaking, most American air- 
craft factories were very close to their scheduled 
deliveries, but three fighter ts and one light- 
bomber plant missed their schedule badly, the aircraft 
types most affected being the Navy Corsair fighter, the 
Army Thunderbolt fighter and the Army Invader light 
bomber. He attributed the poor results in these plants 
mainly to very bad weather, which seriously hindered 
test flights, and to absenteeism. 

The Secretary of the United States Navy, Mr. James 
Forrestal, announced early in February that more than 
24,000 ships and 28,000 aircraft will be added to the 
fleet this year, giving the Navy a total of approximately 
85,000 ships and 65,000 aircraft. ‘‘ Procurement tar- 
gets ” of this, the world’s greatest naval force, in 1945 
included, he said, the construction of 3,596,000 tons of 
new ships, and Congress would be asked for money to 
build an additional 500,000 tons. The building pro- 
gramme included 206 combatant ships, 223 patrol 
craft, 56 mine craft, 694 auxiliaries, and 22,560 landing 
craft, the total being 24,396 ships. Of the 85,000 or 
more ships of all kinds which the Navy would have at 
the end of 1945, approximately 75,000 would be landing 
craft destined for forthcoming operations in the Far 
East. Mr. Forrestal said that the Navy proposed to 
acquire during this year 28,591 aircraft, of which 
27,704 would be combat machines. The United States 
Navy’s ordnance production this year, he added, would 
total 3,308 million dollars. 








‘**MICROPTIC’’ VERTICAL 
MEASURING MACHINE. 


THe measuring machine illustrated on this and the 
opposite pages embodies a new and interesting prin- 
ciple in the precision measurement of gauge blocks, 
small parts, etc. As is well known, instruments 
for use in this type of work have hitherto depended 
either on the mechanical or optical multiplication 
of the actual movement of the moving contact tip, 
such multiplication naturally involving a risk of 
error in the reading when wear occurs. In the new 
machine described below there are no multiplying 
devices whatever, the actual movement of the measur- 
ing contact being read directly by means of a micro- 
scope. The instrument is known as the Watts Microptic 
vertical measuring machine, and is manufactured by 
Messrs. E. R. Watts and Son, Limited, 123, Camberwell- 
road, London, S.E.5. Its normal capacity covers 
measurements from zero to 4 in., the reading being 
made directly to within 0-00005 in., and by estima- 
tion to 0-00001 in., the latter depending upon the 
experience of the operator. Since there are no 
levers or other parts which may wear, the accuracy 
of the instrument may be relied upon under any 
conditions to within 0-0001 in. ‘The consistent 
accuracy of the finer readings mentioned above is 
dependent to some extent on the temperature at 
which they are made, but provided this temperature is 
controlled and the i are corrected to a table 
supplied with the instrument an accuracy of between 
0-00001 in. and 0-00003 in. can be relied upon. The 
subject of optimum accuracy is discussed later. 

The external appearance of the instrument is well 
shown in Fig. 1, while Figs. 2 and 3 illustrate the field 
of the microscope as it appears to the operator under 
different conditions of use. The principle of the instru- 
can, however, only be understood by reference to the 
sectional view, Fig. 5, on the opposite page. A plunger a 
carries at its lower end a contact tip 6, and is suspended 
by a wire attached to its upper end. The wire passes 
over a pulley c and is connected to an oil-damped 
balance weight d. The plunger is, therefore, free to 
move up or down, but its weight and that of the balance 
are such that a downward pressure of 12 oz. always 
exists between the contact tip and the work table, or 
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tion of three i is requi to obtain it. The 
whole number and the first four decimal places of the 
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piece under test, so that measuring conditions do not 
depend on a personal factor, but are always the same, 
The plunger carries a stabilised block of glass e on which 
is engraved a scale. This scale, which is protected from 
damage and dirt by a cover glass cemented over it, 
is 4 m. long, each inch being divided -into 20 sub- 
divisions of 0-05 in. These divisions are all numbered. 
as indicated on the left in Fig. 3, the partly obscured 
figure at the top reading 3°55 in. This scale gives 
a reading to 0-05 in., and the image of its divisions is 
superimposed on a fixed graticule scale reading from 
zero to 0-04 in., each sub-division of 0-01 in. con- 
sisting of two parallel lines close together. The scale 
seen in the small aperture on the right indicates sub- 
divisions of the 0-01 in, graduations. 

The micrometer scale subdivisions are obtained as 
follows. The graticule scale consisting of a series of 
double lines, represents spaces of 0-01 in. These spaces 
are divided into 200 parts by divisions on the glass 
arc f, Fig. 3. The arc is mounted at the end of a 
lever g pivoted at the centre of a glass block h, also 
carried on the lever. The surface of the arc lies in 
the focal plane of the reading eyepiece i. The lever g 
is rotated round its pivot by a rack and pinion device 
actuated by the knurled knob seen near the eyepiece in 
Fig. 1. Behind the glass block h is the objective j of 
the microscope through which, and through the main 
scale, a beam of light from the lamp k is directed by 
the reflector 1. The optical micrometer assembly con- 
sists, simply, of the engraved glass arc f and the glass 
block h. To understand its operation it may first be 
supposed that a workpiece exactly 3-5 in. thick is bei 
measured. The graduation 3-5 on the main scale wi 
then lie on the centre line of the microscope, and a mark 
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on the eyepiece denoting that centre line would coincide 
with the image of the graduation. If, however, the 
workpiece is very slightly deeper than 3-5 in., then a line 
drawn from the uation, through the objective focal 
point, to the eyepiece would give an image below the 
centre line mark. Conversely, a workpiece thinner 
than 3-5 in. would show the graduation above the 
centre line mark. To give quantitative results some 
means are n for measuring the deviation. 
Obviously, the main scale cannot be moved in a vertical 
direction since the contact tip is resting on the work- 
piece, but the beam of light producing the image of the 
graduation can be displaced so that the image is moved 
in a vertical direction in the eyepiece. It is to secure 
this displacement of the image that the glass block h is 
made to tilt. 

What occurs is as follows. Taking the same example 
again and referring still to Fig. 3, assume that a work- 
piece a certain amount thicker than 3-5 in. is being 
measured. The operator turns the micrometer screw 
until the image of the graduation 3-5 lies exactly 
between the double lines of one of the graticule gradua- 
tions. The correct pair of lines is indicated by the 
appearance of the micrometer scale in the small aper- 
ture. In the particular instance here selected the 
correct figure is 0-03 ; the scale would have been “ off ” 
the fixed centre mark, visible near the figure “ 45,” if 
either 0-02 or 0-04 had been selected. Simultane- 
ously with the movement of the image of the main scale 

uation over the fixed graticule scale, the micro- 
meter scale on the glass arc has actually moved across 
the fixed centre mark on the eyepiece. This single 
setting operation therefore automatically shows the 
correct dimension of the workpiece although the addi- 
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result are read positively, the fifth decimal place being 
estimated. The result as given in Fig. 3 is :— 


Main scale = 3-5 in. 
Graticule scale = 0-03 in. 
Micrometer scale = 0-00457 in. 


Correct dimension = 3-53457 in. 


The operation may appear rather complex but, in 
practice, is simple’ and a beginner can easily learn to 
obtain reliable readings to the fifth decimal place, for 
a little practice will enable him, by the repetition of a 
single operation, to obtain results which do not differ 
by more than 0-00001 in. The field shown in Fig. 2 
represents that seen when the instrument is set at 
zero prior to making any measurements. The measur- 
ing tip is then in contact with the work table, which 
is adjusted in height until the micrometer, graticule, 
and main scales all read zero as shown. Incidentally, 
the fixed line for the reading of the micrometer scale 
does not show in Fig. 2 as it does in Fig. 3, since in the 
former it is coincident with the zero mark of the mov-* 
able sca'e. 

Before describing the mechanical construction of the 
instrument some further notes of its accuracy may be 
given. As already stated, for average work, that is, for 
readings to 0-0001 in. and on pieces of small diameter, 
no special precautions are necessary and the results can 
be relied upon to within that figure. In order to obtain 
optimum accuracy, however, the instrument should be 
shielded from currents of cold or hot air, the room tem- 
perature should be controlled to within + 2 deg. F. of 
the standard 68 deg. F., and the work should be allowed 
ample time to reach that temperature. A calibration 
chart for the main scale is issued with each instrument 
and corrections for this, as well as for temperature and 
subdivision errors, should be applied as given in the cer- 
tificate also supplied. Examples of results obtained with 
an instrument certified by an independent authority 
are as follows: Two combinations of gauges of which 
the true sizes were 0-31218 in. and 3-84983 in. gave 
readings as measured on the instrument, under the con- 
ditions just referred to, of 0-31219 in. and 3-84984 in., 
respectively ; that is, both measurements differed by 
only + 0-00001 in. from the true size. On the other 
hand, a combination of which the true size was 
2-73750 in. was measured on the instrument as 
2473752 in., the reading being 0-00002 in. greater 
than the true size, while a combination of true size 
1-62430 in. gave an exact reading. It will be under- 
stood that with the optimum accuracy the instrument 
is suitable for toolroom use rather than for workshop 
inspection purposes, the ordinary 0-0001 in. reading 
being as close as is generally needed for the latter. 
Clearly, the production of an instrument capable of the 
great accuracy it can obtain under controlled conditions 
necessitated long and careful experiment. The 4 in. 
glass scale has to be divided and in 0-05 in. 
divisions, which means the ruling of 81 lines each perfect 
and spaced to an accuracy of 0-00001 in. This and the 
other scales are set out on a precise dividing machine and 
are engraved with figures approximately 0-01 in. high. 
The glass scale is not only easy to read but there is less 
risk of change of length owing to ageing “ creep ” than 
there is with metal. The thermal expansion coefficient 
of glass is slightly less than that of steel, the difference 
being less than 0000003 in. per inch per deg. C. At 
room temperature this is not a serious matter, except 
for large diameter work of the highest precision, and 
temperature control renders it unnecessary to use the 
coefficient at all. The cementing of a cover glass to the 
main scale protects this scale from the effects of dust 
and is, therefore, a refinement of great value. 

Some details of construction may now be considered, 
the reference letters used referring to Figs. 4 to 8. 
The contact tip 6, in its standard form, has a convex 
face of } in. radius. It can be readily removed from 
its holder, but apart from this the holder itself is 
withdrawable, so that a series of complete holders and 
tips for different conditions can be carried ready for 
immediate changeover. The adjustable stop m has a 
rubber tip, and is provided to safeguard the contact tip 
and the work table in case of accident. This stop is nor- 
mally set to prevent the contact tip from striking the 
work table when the instrument is in use and does not 
interfere with the readings. It is, of course, withdrawn 
during the setting of the scales to zero. The glass 
block e, on which the main scale is era is held in 
a recess in the plunger a by a well worked-out arrange- 
ment of set screws and springs, the set screws being 
arranged to give three-point contact. The plunger 
runs in three rollers at the top and bottom of its hous- 
ing. These rollers, which are mounted on ball bearings, 
are seen in the cross-section, Fig. 7, but, since these 
are virtually frictionless, they cannot stop the plunger 
from rotating round its axis, this movement roe 
prevented by forming the plunger with a longitudi 
rib against which abut a pair of rollers, also mounted 
on roller bearings. These rollers are seen in the 
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cross-section, Fig. 8. The plunger has a slot through 
it behind the main scale to it the of the 
ight beam from the reflecting mirror along the axis 
of the microscope in whatever vertical position the 
plunger may be. The pulley c, over which the thin 
flexible wire suspending the plunger passes, is mounted 
on ball bearings as shown in Fig. 6. The lever n is 
geared to the pulley spindle and carries a light pendant 
chain terminating in a gripping ball convenient to. the 
operator. When the plunger is to be raised to admit 
workpiece the operator simply pulls the chain 
and thus avoids having to touch contact tip. The 
balance weight d, which is housed in the main column 
of the instrument, moves in the oil with which the 
column is filled through the cap seen near the pulley 
in Fig. 5. The oil damps out any vibration or shock 
as the balance weight and the plunger are moved 
up and down, but additional control of the descent of 
the plunger may be obtained by manipulation of the 
chain, so that only the very gentlest impact of the 
contact tip on the work may be made, a condition 
conducing to long life for the tip. 

The column is attached to the base garrying the 
*work table, as shown in Fig. 5. This base is mounted 
on three levelling feet, which are adjusted so that the 
column and plunger are truly vertical, according to the 
indication of the circular spirit level 0. The table is 
34 in. in diameter and is made of hardened high-grade 
steel lapped flat, the convexity tolerated not exceeding 
0-00002 in. It will be noted from Fig. 3 that the 
working surface is secured to the formed with the 
table spindle through an intermediate disc, this con- 
struction preventing any local distortion when assem- 
bling. The table is raised or lowered for adjustment by 
means of the slow-motion screw gear p, and has a 
guiding key to prevent rotation and a clamping screw 
or locking it firmly in position. The measuring head 
is normally set to give 4 in. of vertical movement to 
the contact tip measured from the table surface, and 
is firmly locked to the column by two clamping screws. 
The height of the column is, however, sufficient to allow 
the measuring head to be moved upwards through 
another 4 in. This does not, of course, increase the 
stroke of the plunger, but it enables work up to 8 in. 
deep to be measured, though the initial setting has 
to be made by using a standard 4-in. gauge block 
on the table. Since the measuring head can be s 
round on the column, it is also possible to use the 
instrument for measuring work which is standing, 
along with the instrument, on a surface table. In these 
circumstances the ordi table is not used, but it is 
advisable to hold down the base by suitable weights in 
order to eliminate any tendency for the instrument 
to tip over due to the overhang of the measuring head. 

The throat distance with work on the standard 
table is 4 in., the overall height is 34 in., and the base 
is 13} in. in diameter. The weight of the instrument is 
90 Ib. The cable seen to the right of Fig. 1 supplies 
the small illuminating lamp, current for which is 
provided by a Watts transformer unit. This may be 
connected to any convenient lamp socket or electric 
point and gives an output at 4 volts when supplied 
from alternating-current mains at 200/250 volts. The 
mounting of the lamp has been carefully designed to 
avoid the effects of heat on the instrument, either from 
the lamp, leads or switch. The standard instrument is 
shown in Fig. 1, and, so far, has proved adequate for 
the rapid measurement of gauge blocks and work- 
pieces in common use. Special types of work table 
can, however, be supplied to order, while a table made 
from hard optical is also available. It is perhaps 
scarcely n to add that an inspection of the 
instrument showed the workmanship to be of the 
highest class. Its use should effect a considerable 
saving of valuable time, and Messrs. Watts may be 
complimented on having made an outstanding contribu- 
tion to the technique of precision measurement. 





THE LaTE Mr. E. A. HOUNSELL.—We note with 
regret the sudden death of Mr. Ernest Alfred Hounsell, 
which occurred on March 20 at his home in Hove. Mr. 
Hounsell, who was joint manager of the London branch 
of The Brush Electrical Engineering Company, Limited, 
Loughborough, was born at Brighton on March 25, 1894, 
and educated at Varndean School, Brighton. After 
studying at Brighton Technical Oollege, he was 
apprenticed to the Lancashire Dynamo and Motor 
Company, Limited, Manchester, in September, 1914, 
and continued his studies at Manchester College 
of Technology. In March, 1918, he was appointed 
engineer in the estimating department of the firm, and 
two years later was transferred to the London office as 
technical assistant. In July, 1920, he became district 
engineer to the Morgan Crucible Company, Limited, 
and, in January, 1923, joined the Brush Company as 
engineer in the estimating department. In April, 1924, 
he was made London district engineer, later becoming 
manager, and in the war years, joint manager of the 
London branch. Mr. Hounsell was an associate member 
of the Institutions of Mechanical and Electrical Engineers. 





INSTITUTION ELECTIONS. 


InstiTuTION OF MECHANICAL ENGINEERS. 


Member.—Captain (E.) Peter Kenneth Llewellin 
Fry, R.N.; . Rear-Adml. Frank Victor King, 
C.B.E.; John Henry Pryce Lloyd, London, E.15; 
Edgar Lunn, Huddersfield. 


Associate Member to Member.—Charles Andrews, 
Manchester; Geo Bennet, Edinburgh; Percy 
Thomas Bennett, Johannesburg; Bert Bonell, Bir- 
mingham; Donald Ernest Hugh Copeland, Madras, 
India; Reginald William Crowther, Retford; Eng. 
Captain Frank Harvey Jefferson, C.B.E., R.C.N.; 
John Lamb Murray Morrison, D.Sc. (Glas.), Bristol ; 
Lieut.-Col. Oliver Stanley Moffatt Raw, R.E.M.E. ; 
Herbert Robert Sayers, B.Sc. (Glas.), Masjid-i-Sulai- 
man ; Alexander Whiteford Scott, Ph.D., B.Sc. (Glas.), 
London; Henry Joseph Wright, M.Eng. (L’pool), 

hi, India. 

Graduate to Member.—James Orr, B.Sc., Ph.D. 
(Glas.), Glasgow ; George Hebberton Sheldon, Bury. 


InstrruTION OF ELECTRICAL ENGINEERS. 


Associate to Associate Member.—Harold Lowe, 
Harley, Surrey ; Reginald Herbert Wells, Jaffa, Pales- 
tine ; Leslie Widger, Portsmouth. 

Graduate to Associate Member—Leslie James Al- 
dridge, London, W.12; Alan Atkinson, R.A.F.; 
Herbert Leslie Barnes, Leeds; Denis Best, B.Eng., 
Sheffield; Joseph Bilton, Hulls Archibald Gordon 
Bogle, B.E., Witley, Surrey; Frank Oliver Booth, 
London, 8.W.18; Edward Thomas Bostock, B.Eng., 
Devonport; Paul Marc Brand, Toronto, Canada ; 
Capt. Kenneth Athorn V. Bywater, M.E.F.; Henry 
Bolton Calverley, B.Sc. (Eng.), Stafford; Srinivas 
Krishnama Chari, Cawnpore, India; Keith Mitchell 
Chirgwin, B.Sc., London, 8.W.16; Selwyn Rodney 
Cobb, M.A., Basingstoke ; John Collie, B.Sc. (Eng.), 
Haslemere, Surrey; William Crawford, Edinburgh ; 
Ralph Francis Doel, B.Sc., Gold Coast ; Frank Kenneth 
Dolman, Billingham-on-Tees ; Victor Conway Dunne, 
Portsmouth ; Lieut. Royston Mervyn L. Frugtniet, 
R.N.V.R.; Robert Fyfe, Perth; Sailendra Nath 
Ghose, B.Sc., Calcutta; Anthony Walter Gillette, 
B.A., Norton-on-Tees, Durham; Kenneth Norman 
Hatton, Haslemere, Surrey; Kenneth George Hollo- 
way, Newcastle-upon-Tyne; Joseph Eric Houldin, 
Ph.D., B.Eng., Wembley Park ; Reginald Percy Howe, 
London, N.11; Ernest Albert Howell, Stafford ; 
Alexander Hunter, B.Sc. (Eng.), Bath ; Fl.-Off. David 
Mervyn Jack, B.Se. (Eng.), R.A.F.V.R.; George 
Arthur Jacoby, Chelmsford ; Ronald Jarvis, Cosham, 
Hants. 

InstiTuTION oF STRUCTURAL ENGINEERS. 

Member.—F rederick George Thomas, Croxley Green, 
Herts. 

Associate enter ee ee Ted- 
dington ; Sydney Harold Lovesey, Newcastle-upon- 
Tyne ; Maurice Nachshen, Amersham, Bucks. 7 





BOOKS RECEIVED. 


The Railway System of Jamaica. By H. R. Fox. Lon- 
don: “ The Railway Gazette” Offices, 33, Tothill- 
street, Westminster, 8.W.1. [Price 1s.] 

Transactions of the Liverpool Engineering Society. Volume 
LXV. Seventieth Session. Edited by E. B. Cote 
and W. Burrows. Liverpool: Offices of the Society, 
9, The Temple, 24, Dale-street. 

Industrial Record, 1919-1939. .A Review of the Inter-War 
Years. Published by Cadbury Brothers Limited. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
8s. 6d. net.) 

The Aircraft Servicing Manual. By T. G. PRESTON and 
G. W. WiiuiaMson. London: Paul Elek (Publishers), 
Limited, Africa House, Kingsway, W.C.2. [Price 
10s. 6d. net.) 

Aeropli Producti Year Book and Manual (II). 
Editors: M. M. WILLIAMSON and G. W. WILLIAMSON. 
London: Paul Elek (Publishers), Limited, Africa 
House, Kingsway, W.C.2. [Price 40s. net.] 

The United States of America. Review of Commercial 
Conditions. December, 1944. London: H.M. Sta- 
tionery Office. [Price 6d. net.] 

International Association for Bridge and Structural Engi- 
neering. Publications. Seventh Volume. 1943-44. 
Published by the General Secretariat, Swiss Federal 
Institute of Technology, Zirich. Ziirich: A.-G. 
Gebr. Leemann & Co., Stockerstrasse 64. 

La Maquinista Terrestre y Maritima, 1856-1944. Barce- 
lona: La Sociedad Anénima La Maquinista Terrestre 
y Maritima. 

A Record of Six Lectures on the Aesthetic Aspect of Civil 
Engineering Design. By Dr. OSCAR FABER, PROFESSOR 
C. E. INGLIs, and others. London: The Institution of 
Civil Engineers, Great George-street, Westminster, 








8.W.1. -[Price 68.1 


MARCH 30, 1945. 


PERSONAL. 


Str REGINALD Srraptine, C.B., M.C., De, 
M.Inst.C.E., F.R.S., Chief Scientific Adviser, Min) 
of Works, and, prior to the war, Director of the Building 
Research Station, Department of Scientific and Indys. 
trial Research, has been made head of a new department 
of the Ministry of Works. This will deal with scientific 
research and development, experimental building and the 
dissemination of technical information. 


Mr. Sripney J. Lister has relinquished his positions ag 
general manager of the Ounard Steam Ship Company, 
Limited, and of Cunard White Star, Limited, but wij 
retain hisseat on the boards of both companies. His 
successor as general manager of the two companies jg 
Mr. ROBERT CRAIL, a director and an assistant general 
manager of Cunard White Star, Limited. He has been 
in the service of the Cunard Company for over 
40 years. 


Sm PaTRICK HENNESSY who has held the position of 
general manager to the Ford Motor Company, Limited, 
for the past six years, has been elected to the board of 
the company. 


Mr. C. A. CAMERON-BROWN, who has been technical 
assistant, British Electrical and Allied Industries Re- 
search Association, since 1938, has joined the staff of 
Messrs. Edmundsons Electricity Corporation, Limited, 
to superintend their post-war rural electrification de- 


+ 





Mr. J. DALGLEISH Easton, M.Inst.C.E., M.Inst.T., is 
retiring from the position of Clerk to the Commissioners 
and Superintendent, Leith Harbour and Docks Oom- 
missioners. Mr. T. A. S. FORTUNE, M.Inst.C.E., who 
has served as deputy superintendent since 1935, is 
succeeding Mr. Easton as from May 16. 

Mr. EDWARD PLAYER, technical director of Birmid 
Industries, Limited, has been appointed joint managing 
director of that company and also of its subsidiary, 
Birmingham Aluminium Casting (1903) Company, 
Limited. Mr. Player will act with Mr. Cyrit C. Mavps- 
LAY, who continues as chairman and joint managing 
director of both companies. 

Masor D. H. Ovurrer Briggs, M.A., M.I.Min.£., 
A.M. Inst.C.E., J.P., deputy chairman and joint general 
manager of Henry Briggs, Son and Company, Limited, 
Whitwood Collieries, Normanton, Yorkshire, and a 
director of a number of other coal and industrial com- 
panies, has joined the board of the New Monckton Col- 
lieries, Limited, Monckton, near Barnsley. 

Mr. JAMES HAawson has relinquished his directorship 
of The Lancashire Steel Corporation, Ltd., Warrington. 


Mr. F. H. ELDERSHAW,A.M.I.Mech.E., A.M.I.H. & V.E., 
has joined the staff of the Sturtevant Engineering 
Company, Limited. 


Mr. H. J. DeRRETT is shortly leaving England to take 
up an appointment under the Gold Coast Government 
as Inspector of Works (Mechanical and Electrical). 


Mr. G. W. Jackson, who, owing to the war and since 
July, 1941, has been joint acting sales manager for The 
Darlington Forge, Limited, has now returned to Glasgow 
to take up his duties as representative, in Scotland, of 
the English Steel Corporation, Limited. 


Henry Smon, Luoarep, Stockport, and E. R. 
AND F. TURNER, LIMITED, Ipswich, have formed 4 new 
company, HENRY SIMON AND TURNERS, LIMITED, to 
foster export trade in British cereal-milling machinery. 
Its operations will cover the whole world, except 
Australia, New Zealand, France, Holland, Belgium, and 
North and South America, in which countries the 
existing trading arrangements will continue. 

*FeRROpO LowreD, Chapel-en-le-Frith, Stockport, in- 
form us that the address of their Manchester depot is 
now 53-55, Fennel-street, Manchester, 4. (Telephone: 
Blackfriars 0663-4.) 

Messrs. E. H. Jones (MACHINE TOOLS), LIMITED, 
Edgware-road, The Hyde, London, N.W.9, announce 
that they have opened offices and showrooms at 34, 
Ardwick Green South, Manchester, 12. (Telephone: 
Ardwick 4035.) 





INSTITUTION OF CHEMICAL ENGINEERS.—The 23rd 
annual corporate meeting of the Institution of Chemical 
Engineers will be held at the Connaught Rooms, Great 
Quéen-street, London, W.C.2., at 11 a.m., on Friday, 
April 13. The President, Mr. F. A. Greene, will take 
the chair. The report of Council and the balance sheet 
for 1944 will be presented, and officers and members of 
Council will be elected for the ensuing year. The Osborne 
Reynolds, Moulton, Junior Moulton and William Macnab 
Medals will then be presented, after which the President 
will deliver an address entitled “A By-Way in Chemical 
Engineering.” At the annual luncheon, to be held at 1 
p.m., the principal speaker will be Sir Stafford Cripps, 
K.C., M.P., Minister of Aircraft Production. At 3 p.m., 
Messrs. H. W. Cremer and R. L. Fitt will read a paper 





on “ The Siting and Layout of Industrial Works.” 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 
Scottish Shipbuilding.—Figures of the war-time output 


of Clyde shipyards have just been released for publication. | in the news in South Wales during the past week, Major 
The Naval position has not, of course, been indicated, but | the Hon. Gwilym Lloyd George, speaking at Swansea, 
for the five years 1940 to 1944 the gross tonnage of | said that everyone was agreed that the output of coal per 
merchant shipping built is 1,526,087, or an annual average | man must be increased and that the cost per ton of coal 
of 305,217 tons, which compares with an average of | must be lower, not only for the sake of the industry of 
330,736 tons for the four pre-war years 1935-38 inclusive. | the country but, and perhaps even more 80, to help to 
The area has concentrated principally upon Naval work | regain export trade. The annual report of the Cardiff 
since the war began, and in view of this, the figures repre- | Chamber of Commerce referred to the revival of the 
Admittedly, the | demand from the liberated countries to which shipments 
pre-war years were moderate ones, but account has to be | had been made under Government control. Sir Robert 
taken of manpower problems, blackout working, and | Webber, who was re-elected President, spoke of the need 
other handicaps inseparable from war. Some notable | for the production of an additional 40 to 50 million tons 
Clyde shipbuilding firms are absent from the list just | per annum in the country if exports were to be restored, 
published, as, presumably, they have been engaged | and suggested that the Government should make the 
demobilisation of ex-mine workers now in the Forces the 
Scottish Coal.—The dearth of supplies shows no sign | first priority. Business was kept in check on the Welsh 
Last week the domestic market was | 8team-coal market, throughout the week by the shortage 
only allowed about 60 per cent. of the normal basic | of available supplies. Most producers were kept engaged 
allocation owing to the extraordinary pressure on avail- | almost to full capacity in executing orders already on 
able supplies for gasworks, the Admiralty, public utilities, | their books from the high-priority home consumers, and 
and vital national services of various kinds. The gas- | @fter these needs had been met, there was little coal 
works and the railways are still working from hand to | except of the very poorest grades, available for ordinary 
mouth for supplies. Only about one-tenth of the coal] | industrial and domestic customers. As a rule, order 
produced is being allotted to the ordinary householder, | books were sufficiently well filled forward to make any 
and the latter, on this basis, cannot get more than } cwt. | improvement in the present position impossible. 
per week on an average. Gas and electricity are, there- | ments proceeded quietly under official direction to the 
fore, used to carry on the normal home activities, and this | liberated countries. Adjustments in the prices of some 
is preventing the load on these two services from being | Welsh coals, to come into effect on April 1, were an- 
reduced. The cut on industry is now beginning to | nounced during the week. The price of all treated coals 
exercise a serious effect on economic productivity, and | Will be increased by 8d. per ton, but dry duffs, smalls and 
cutting out overtime, shortening the working week and | Slurry will be reduced by 1s. per ton. 
other drastic measures are being taken by commercial | Coalowners have made an application to the Ministry of 
Fuel for an increase in the price of coal. 


Scottish Steel and Iron.—The demand for steel is very will come into operation next month. 


sent an achievement of a high order. 


exclusively on Naval work. 


of improvement. 


and industrial enterprises. 


irregular at the moment. Orders for plates are extremely 


scarce, but it is possible that some export business may | issued by the Incorporated Swansea Exchange states 
be obtained to help producers in this department. Re- | that, last week, the demand for tin-plates and their 
rollers of bars and light sections would welcome new | Substitutes was not quite so active, and slightly reduced 
business, as they are very short, and the heavy mills | quantities were sold to home consumers. The works, 
of the sheetmakers are also needing business. Light | however, have good order books in relation to their war- 
sheets, however, are needed in large quantities, black | time production, and in several cases have little to sell 
sheets being fully booked for three or four months ahead, | Until after July 30. The export market was still quiet. 
while galvanised sheets cannot be obtained in less than | Steel sheets continued to be a strong feature. The price 
The demand for | of Welsh hematite pig-iron has been advanced to 71. 9s., 
wrought iron is light, and rivet, bolt and nut makers are | 80d that of Welsh basic iron to 7. 15s. 6d., both being 
Pig-iron production has proceeded well so far, | Subject to a rebate of 5s. 
but supplies of coke are becoming more difficult to obtain. | coated plates, galvanised steel sheets, steel-sheet and 
tin-plate bars, and of non-ferrous metals, are unaltered? 


six months delivery time, as a rule. 


quieter. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Tron and Steel.—Many engineering firms in Sheffield 
are experiencing quieter times as war orders become 
fewer. They are anxious to replace war orders with 


peace-time work and have made extensive preparations | tions of iron and steel are handling contract obligations 
to deal with them, but controls and a shortage of labour | satisfactorily and the carry over of tonnage into the 
make this difficult. Permission is being sought for the | second quarter of the year is expected to be light. The 
placing of orders for new machinery, and in the case | aggregate tonnage of pig-iron available for distribution 
of the cutlery industry, fairly extensive orders have been | falls short of current requirements and the demand is 
placed already, including some for, wrapping machinery | growing. An increase in the imports of high-grade 
for the safety-razor blade industry. More machinery is | overseas ores is expected in the near future and native 
required in the scissors factories, which have a great deal | ironstone is in ample supply. Blast-furnace coke deli- 
of work on hand, but are short of the necessary equip-|veries are being maintained at a satisfactory level. 
ment and labour. Some firms are desirous of accelerating | Conditions in the semi-finished iron and steel trades 
the equipment of their works by placing orders with | show little change. 
American manufacturers of plant and machinery. Manu- | sold, but orders for some of the heavier commodities are 
facturers of wire ropes are busy, and this is reflected in | much needed. 


the wire-rod rolling mills and the wire-drawing mills. 
The agricultural-machine parts and tool sections are 
actively employed, and there is a constant demand for 
horse and mule shoes. 

South Yorkshire Coal Trade.—Much more coal is needed 
to meet general requirements and the increasing calls of 
the Ministry of Works. Some collieries are exceeding 
their target outputs, but still have great difficulty in 
meeting the requirements of industry and the essential 
services. Improved distribution facilities from the open- 
cast sites are helping to solve the problem of supply, 
and all sections of the market have to take an increasing 
proportion of this class of coal. House coal is in very 
short supply, and the shortage accentuates the demand 
for coke and coalite. There is not sufficient coke of the 
domestic type to meet demands after the requirements of 
the blast-furnaces and various works are satisfied. Gas 
coke is particularly scarce. 





“ A STUDY IN VrBRATION.”—We have received from 
Messrs. Silentbloc, Limited, Victoria-gardens, Notting 
Hill Gate, London, W.11, a reprint, with the above title, 
of a series of articles which Mr. R. G. Manley, the com- 
pany’s vibration engineer, contributed to our contem- 
porary, Aircraft Engineering. Engineers interested in 
vibration problems may obtain copies of the reprint on 
application to Messrs. Silentbloc, Limited, at the 
address given above. 





NOTES FROM THE SOUTH-WEST. 
CARDIFF, Wednesday. 
The Welsh Coal Trade.—Coal for the export trade was 


Ship- 


In addition, the 
If granted, this 


Swansea Steel-Sheet Industry.—The market report 


The prices of tin-plates, un- 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
General Situation.—Manufacturers of most descrip- 


Light finished products are well 


Foundry and Basic Iron.—Supplies of No. 3 foundry | London, W.C.1, on Saturday, April 21. 
pig-iron are promptly taken up and consumers are | session will commence at 11 and the afternoon session 
calling for bigger allocations. Very little tonnage is | at 2.30. The President, Sir G. P. Thomson, M.A., F.R.S., 
stored and the make of local brands is still irregular and | will be in the chair and three papers will be read and 
small. Merchants, however, are still able to provide | discussed. Non-members of the Society who wish to 


NOTICES OF MEETINGS. 
It is requested that particulars for insertion in this 
column shal] reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—WNorth- 
Western Installations Group: Tuesday, April 3, 6 p.m., 
Engineers’ Club, Albert-square, Manchester. “ Organisa- 
tion of Industrial Electrical Maintenance,” by Mr. J.C. B. 
Nicol. Radio Section: Wednesday, April 4, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. “ Studio 
Technique in Television,” by Mr. D. C. Birkinshaw and 
Mr. D. R.Campbell. North Midland Centre : Wednesday, 
April 4, 2.30 p.m., Royal Victoria Hotel, Sheffield. Joint 
Meeting with the North-Western Centre. Lecture on 
“Colour Television,” by Mr. L. C. Jesty. Institution : 
Thursday, April 5, 5.30 p.m., Savoy-place, Victoria-em- 
bankment, W.C.2. Ordinary Meeting. ‘‘ The Place of 
Radiant, Dielectric and Eddy-Current Heating in the 
Process Heating Field,” by Messrs. L. J. C. Connell, 
O. W. Humphreys and J. L. Rycroft. Measurements 
Section: Friday, April 6, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Discussion on “ Are Engineers 
Losing Their Sense of Proportion on the Accuracy of 
Industrial Measurements ? ” to be opened by Mr. H. D. 
Hawkes. 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Wednes- 
day, April 4, 5.30 p.m., Institution of Mechanical En- 
gineers, Storey’s-gate, St. James’s Park, S.W.1. Annual 
General Meeting. ‘“‘ Notes on Axle Design and Perform- 
ance,” by Mr. D. W. Spencer. 

ROYAL AERONAUTICAL SocieTy.—Thursday, April 5, 
6.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, S.W.1. ‘“‘ Modern Experimental 
Work on Aeroplane Structures,” by Dr. A. G. Pugsley. 
NortTH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUIRDERS.—Friday, April 6, 6 p.m., The Mining 
Institute, Newcastle-upon-Tyne. ‘“‘ Stopping of Ships.” 
by Mr. L. R. Horne. 

JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 6, 
6.30 p.m., 39, Victoria-street, Westminster, S.W.1. 
“ Quality Control,” by Dr. B. P. Dudding and Mr. W. J. 
Jennett. North-Western Section: Saturday, April 7, 
2.30 p.m., 16, St. Mary’s Parsonage, Manchester. ‘“‘ Roll 
Grinding Machines,”’ by Mr. J. Gradwell. 

KEIGHLEY ASSOCIATION OF ENGINEERS.—Friday, April 
6, 7.30 p.m., Devonshire Buildings, Devonshire-street, 
Keighley. Open Discussion Evening. 

INSTITUTE OF PuHysics.—Scottish Branch: Friday. 
April 6, 7.30 p.m., The University of Glasgow, Glasgow, 
“ The Theoretical Interpretation of Alloy Structures,” by 
Dr. W. Hume-Rothery, F.R.S. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Lincoln Section : 
Saturday, April 7, 2.45 p.m., The Technical College, Lin- 
coln. “Core Shop Theory and Practice,” by Mr. J. J. 
Sheehan. Lancashire Branch: Saturday, April 7, 3 p.m., 
Engineers’ Club, Albert-square, Manchester. ‘‘ Some 
Examples of Quality and Quantity Production of Iron 
Castings,” by Mr. F. Andrew. 

INSTITUTION OF MECHANICAL ENGINEERS.—London 
| Graduates’ Section : Saturday, April 7, 3.30 p.m., Storey’s- 
gate, St. James’s Park, S.W.1. “ Mechanical Handling,” 
by Mr. A. W. Christy. 





SocieTy OF INSTRUMENT TECHNOLOGY.—A meeting 
of the Society of Instrument Technology will be held at 
the London School of Tropical Medicine, Keppel-street, 
The morning 


moderate quantities from other producing, centres. | attend should apply to the honorary secretary, Mr. L. B. 
There is no basic iron on the market, but the production | Lambert, 55, Tudor-gardens, London, W.3. 


is sufficient for the needs of the makers’ own steel- 


works. 





FUEL ECONOMY IN THE CHEMICAL INDUSTRY.—The 


Hematite, Low-Phosphorus and Refined Iron.—Hema- | next technical discussion on efficiency in the utilisation 
tite continues extremely scarce and the shortage is| of steam and power in chemical processes, arranged by 
causing some inconvenience, but strict rationing of the | the Association of British Chemical Manufacturers, will 


authorised users enables steady deliveries to be main 
tained for urgent needs. Distributable parcels of low 


-| deal with “‘ Simultaneous Generation of Power and Pro- 
cess Steam.” The subject will be introduced by Mr. 


phosphorus grades and refined iron are passing promptly | Oliver Lyle} of Messrs. Tate and Lyle, Limited, at 


into use at the local consuming works. 


meetings to be held at 3 p.m., on April 4, in the Reynolds 


Manufactured Iron and Steel.—Adequate parcels of | Hall, College of Technology, Manchester, and at 2.30 p.m.., 
semi-finished iron are available, but the heavy demand for | on April 18, in meeting room No. 1, Gas Industry House, 
steel semies is difficult to meet. Re-rollers are demanding | 1, Grosvenor-place, London, W.1. Non-members of the 
maximum deliveries of prime billets and sheet bars and | Association are invited, and they should signify their 


also of inferior commodities. Finished-iron manufac 
turers are producing more tonnage in certain branches 
but some departments are still slack. The most satis 


- | intention to attend to Mr. H. W. Vallender, Association 
,| of British Chemical Manufacturers, 166, Piccadilly, 
- | London, W.1, in the case of the meeting in London, and 


factory features of the finished-steel industry are the|to Mr. W. Murray, The Liverpool Borax Company, 
heavy bookings for thin steel sheets and the full activity | Limited, Maxwell House, 6, St. Paul’s-square, Liver- 


of plants producing railway requisites. 


Light sections | pool, 3, in the case of the meeting in Manchester. Such 


are fairly well sold and all colliery equipment is still in | notification should reach the person concerned not later 





good demand. Plate and heavy-section mills are slack 





. | than the day before the meeting. 
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CONTROLLED FLEXIBLE BEARINGS.—An illustrated 
booklet showing the applications of controlled flexible 
bearings, that is, rubber bearings for the purpose of 
damping out oscillatory and vibratory movements, has 
been issued by Messrs. Harrisflex Bearings, Limited, 
Stratford-on-Avon. The information given regarding 


applications is supplemented by data on the sizes and 
types of bearing available. The booklet will be supplied 
to firms or responsible persons interested. 


War Factory FoR PEACE-TIME INDUSTRY.—By 
arrangement with the Ministry of Aircraft Production 








Fixing ARMOURING AT SUSPENSION PoINT OF ConpbUCTOR. 


Fig. 29. Payine-out ConpuctTors FROM REEL. 


and the Board of Trade, fully equipped works approxi- 
mately 100,000 sq. ft. in area, at Chapelhall, near Airdrie, 
Scotland, are being taken over by Vactric, Limited, 
manufacturers of vacuum cleaners and other electrical 
equipment. The location of the factory has been selected 
with particular regard to post-war export trade. 
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35 « 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 








We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMPLE Bar 3663 and 3664. 


All editorial opinions should be addressed 
to the Editor and all other correspondence to the 
Manager. 


Accounts are payable to ““‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 











SUBSCRIPTIONS. 


‘* ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom _................ £3 5 0 
For Canada— 
Thin paper copies ..... £218 6 
Thick paper copies £3 3 0 
For all other places abroad— 
Thin paper copies £ 3 0 
Thick paper copies £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


’ Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can obtained on application to 
the Manager. The are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 
The charge for advertisements classified under the 
headings of ‘‘ Appointments Open,” “Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and 1s. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra c is 
le. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
oe a all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 1 
cent. for thirteen; 25 per cent. for comlpaier cas 
33} per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The i will not hold themselves responsible 
for advertisers’ blocks left in their possession for more 
than two yeara. 
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The Index to Vol. 158 of ENGINEERING 
(July-December, 1944) is now ready and will 
3 sent = ane ora without charge and 

stage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being distributed only in response to such 
applications. 
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THE TECHNICAL PRESS. 


THouGH capable on occasion of being fairly 
outspoken on the matters which are its raison @étre, 
the technical Press of this country has never been 
notably articulate in putting forward its own title 
to public consideration; and there is no great 
reason for surprise, therefore, in the fact that the 
public at large has tended to ignore its existence, 
and even its own circle of readers to take it some- 
what for granted. That it should have displayed 
such reluctance to blow its own trumpet is under- 
standable, perhaps, since it is faced constantly 
with the problem of evaluating claims for products, 
apparatus and even alleged scientific principles 
which ardent sponsors are seldom inclined to under- 
estimate ; in consequence, it has developed a 
tendency to judge by results and to expect others 
to do the same. Nevertheless, there are circum- 
stances in which such modesty can be misunder- 
stood, and in which the most intimate knowledge 
and dependable judgment is only possessed by 
those who are directly concerned. We make no 
apology, therefore, for inviting some consideration 
of a pamphlet* recently produced by the Council 
of the Trade and Technical Press with the object 
of drawing attention, in official and other quarters 
where the subject should be of interest, to the 
functions, potentialities, and present disabilities of 
that extensive section of the British periodical Press 
to which ENGINEERING belongs. 

The body which is responsible for the preparation 
of this pamphlet is probably little known, even by 
name, to the majority of our readers ; it is sufficient 
to state that it is a section of a larger organisation, 
the Periodical Trade Press and Weekly Newspaper 
Proprietors Association, and represents more than 
200 trade and technical journals, covering every 
branch of industry in Great Britain. The dividing 
line between “trade” and “ technical ”* is seldom 
appreciated by the general public, which inclines to 
lump the two categories together and to include 
in the combination almost all periodicals which do 
not obviously exist either for the dissemination of 
“news ”’ or the provision of more or less literary 
entertainment; and, in fact, some readers of both 
“trade ’’ and “technical” journals are liable to 





* The Technical and Trade Press of Great Britain. The 
Council of the Trade and Technical Press, Imperial House, 
Kingsway, London, W.C.2. 





confuse the two groups. In a few instances, both 
descriptions may apply to one publication, but such 
cases are not numerous—almost as rare, indeed, as 
the overlapping and duplication of treatment occa- 
sionally alleged against periodicals of somewhat 
similar titles, by critics whose faculty of comparison 
is not highly developed. Actually, there is not a 
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more often than not, has been enforced by the 
methods of disclosing information to the Press 
which have gained ground in recent years; this, 
however, is a digression. 

The pamphlet under consideration offers a rough 
means of distinguishing between the “ trade” and 
the “technical ”’ journal by stating at the outset 
that the technical Press deals with production and 
the trade Press with the later problems of distribu- 
tion. We would prefer a somewhat narrower defini- 
tion, and would suggest that the technical Press, 
properly so called, is characterised by the possession 
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journal’s particular subject and competent to discuss 
that technique with those engaged, within the 
industry, in developing and applying it. Many 
“trade” journals could make a similar claim in 
respect of some or a majority of their editorial com- 
plement ; but, where the principal concern of a 
paper is with the distribution of an industry’s pro- 
ducts, this requirement is not invariably a sine qua 
non. Whatever method of definition be adopted, it 
will probably be found that the “trade ” journals 
outnumber the “technical” kind; but both are 
essential to industry and are recognised as such by 
their readers. 1 

This last point bears directly upon the purpose of 
the pamphlet, which originated (to quote from its 
introductory section) in “‘ a strong feeling of doubt 
whether official circles fully appreciate the collective 
importance of the technical and trade Press, or the 
consequences that must flow from such lack of 
appreciation.” There is a studied restraint about 
this presentation of the case which those not per- 
sonally engaged in technical journalism are hardly 
in a position to assess. Some hint of it may be 
gathered, however, from the facts that, as regards 
paper, the technical Press has been existing for more 
than three years on a ration of about one-fifth, by 
weight, of the pre-war consumption, and of a quality 
much inferior to the pre-war standard ; that editorial 
staffs enjoy no special reservation by reason of their 
technical knowledge; and that the difficulties of 
maintaining an adequate standard in the matter of 
illustrations have increased beyond anything that 
could have been foreseen—much less, provided 
against—even three years ago. Without going into 
more detail, it may be said that the lack of appre- 
ciation of the teehnical Press in some official circles 
almost appears to argue ignorance of its existence, 
and certainly a complete failure to understand that 
it has any needs or problems or claims differing at 
all from those of a Fleet-street newspaper. 

The pamphlet should provide some enlightenment 
in this respect, for it summarises admirably the 
functions of the technical Press—and, for that 
matter, of the trade Press also, though we are con- 
cerned here rather with the technical side and so do 
not propose to quote both descriptions at length. 
“ Technical journals,” it is pointed out, “‘ deal with 
scientific progress and improvements in design, 
equipment, and production methods the world over. 
They cover the whole field of information required 
by manufacturers, by their suppliers, and by those 
whom they supply. . . . They must be accurate to 
a point of precision because their task is to educate 
the less knowledgeable and at the same time to 
inform the expert. . . . For the manufacturer, the 
established technical journal ig at least as important 
in the conduct of his business as the machine tools 
which he installs. It may, indeed, be of prior 
importance in that it provides an authoritative and 
independent guide to the selection of such equipment 
and of materials, based on collective experience of 
their performance and use.” 

The significance of this branch of the national 
Press in export trade ought not to need stressing, 
even in the most introspective official circles, but 
it must be admitted that the damaging effect of 
war-time short commons on the position of British 
journals circulating overseas does not appear to be 
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realised in the majority of Government departments. 
For some years, comparatively few foreign technical 
and trade periodicals have had any extensive circu- 
lation in this country, and the contrast between 
some of them and their British contemporaries is 
likely to pass ly unnoticed here; but it will 
not be unnoticed in some of the countries overseas, 
to which this country is looking most hopefully for 
a revival of its moribund export trade. Nor is the 
contrast only a matter of paper or format; the 
effect of the British departmental embargoes on the 
release of up-to-date technical information is very 
marked, on both the editorial and the advertising 
pages, by comparison with the freedom accorded 
to the technical Press of, say, the United States. 

The Council conclude their survéy with a brief 
outline of ““What the Technical and Trade Press 
requires from the Government,” summarised under 
six heads. They put first the need for more paper, 
“of a quality which will stand comparison with 
that used by competitive journals abroad,”’ pointing 
out with justice that the amount involved is not 
great, but that it is vitally necessary that publishers 
should be in a position to supply copies to all who 
may need the information contained, for the pur- 
poses of their trade or business. At present, there 
is hardly a journal which has not a long waiting list 
of would-be subscribers. 

Secondly, comes the question of releasing, at the 
earliest possible date, the skilled operatives neces- 
sary to increase the manufacture of high-grade 
paper, to print the journals, and to produce first- 
class blocks for the illustrations. The type-setting 
and proof-reading of technical matter is not a task 
that can be undertaken by any jobbing printer. 
The total number of men needed is not large— 
indeed, the whole personnel of the technical and 
trade Press is not large, numerically, compared with 
the aggregate of the newspaper field; but the 
quality of the work done is all-important, and the 
specialised knowledge and skill necessary cannot be 
acquired quickly. Next in order—and here again 
we quote verbatim—is “ the early release of experi- 
enced technical and trade key men to supplement 
editorial staffs, which have been working under 
conditions of the greatest stringency. They are 
needed in particular to re-establish contacts with 
industry which have perforce been allowed to lapse 
to some extent.” It may be added that already, 
though the official release of information on war- 
time developments is proceeding so slowly, it is a 
common experience to find that invitations to visit 
works, attend demonstrations, etc., must be declined 
because there is no representative available to send. 
This is a difficulty which, as a rule, would not 
greatly trouble a daily newspaper, but is a serious 
disability to a technical journal ; war-time official 
*‘hand-outs”’ of information are not often com- 
piled by, or specifically for, technicians of experience. 

The fourth point stressed—a high priority, for 
the provision of new and up-to-date printing machi- 
nery—is important, but is more a matter of immediate 
concern to publishers than to readers; but the fifth 
and sixth recommendations, which may be taken 
together, are fundamental. They urge that full 
information (already available to Allies who may 
soon be competitors) should be released—preferably 
for immediate publication—regarding “the many 
new discoveries and inventions that British scientific 
research has evolved and British technical skill has 
developed during the war; that the trade and 
technical Press should be invited to send repre- 
sentatives to all consultations between the Govern- 
ment and industries, and that there should be close 
collaboration with the Government at home and 
with Government commercial officials overseas. To 
the official mind, sych suggestions may appear 
almost revolutionary, but we believe them to be of 
vital importance to British technical status abroad. 
“Those conducting technical and trade journals,” 
as the pamphlet rightly declares, “‘ are fully alive 
to their responsibilities,’ and we do not recall a 
single instance where the disclosure to them of 
confidential information has been abused. They 
can make a great contribution towards restoring 
Britain’s pre-eminence, granted “freedom from 
existing handicaps and a proper appreciation by the 
Government of the immense influence wielded by 


TEMPERATURE COMPENSA- 
TION IN ELECTRICAL 
INSTRUMENTS. 


Most of the physical properties of the materials 
used in the construction of electrical indicating and 
recording instruments vary to some extent with 
temperature, and unless means are taken to com- 
pensate for this effect, an instrument, in general, will 
not register correctly when it is used at a tempera- 
ture different from that at which it was calibrated. 
The matter is dealt with in practice either by adopt- 
ing a design such that the temperature errors are in 
themselves very small, or by introducing elements of 
such a kind that their temperature changes com- 
pensate for the errors of the fundamental parts. 
The five main sources of temperature error are 
changes in electrical resistance with temperature ; 
variation in the flux of a permanent magnet in 
terms of ambient temperature; changes in the 
magnetic properties of soft iron or mild steel ; 
changes in elastic properties which may affect con- 
trol springs or suspension arrangements; and 
changes introduced by expansion or contraction. 

An interesting survey of this whole subject was 
made by Dr. G. F. Tagg in a paper entitled ‘‘ Tem- 
perature Compensation in Indicating and Recording 

ruments,” which was presented to the Measure- 
ments Section of the Institution of Electrical En- 
gineers on March 16. He pointed out that most 
electrical instruments are affected by some of the 
sources of error mentioned, and a few by all. In 
some cases, an error due to one source may tend to 
cancel out that due to another, but such compensa- 
tion is seldom complete and there is generally a 
residual temperature error for which additional cor- 
rection must be provided. The effect of change of 
resistance with temperature may have an influence 
in a very wide range of instruments most of which 
contain one or more working coils, induction discs or 
cylinders made either of copper or aluminium. In 
common with other pure metals, the resistance of 
both of these increases with temperature. In the 
case of copper, an average working figure is 0-4 per 
cent. per degree C. The coefficient for aluminium 
is slightly lower but not materially different. In 
instruments such as voltmeters and wattmeters in 
which the resistance of a working coil affects the 
value of the current passing through it, this tempera- 
ture effect, unless means are taken to correct it, will 
produce an equivalent change in the current through 
the coil and will introduce an error in the reading. 
Some alloys, such as manganin, which are used in 
instrument construction, have very small resistance- 
temperature coefficients but they are generally of 
very high resistance compared with copper and are 
not suitable for’ working coils. 

Of the other sources of error, the second, flux 
changes in permanent magnets, has been practically 
eliminated by improvements in magnet steel. With 
the older tungsten and chrome steels, the flux tended 
to drop about 0-02 per cent. per degree C. increase 
of temperature, but with the newer magnet 
materials, such as Alnico, there is no discernible 
change in the magnet flux over the normal range of 
ambient temperature in which electrical instruments 
are used. With soft iron and mild steel, used as 
pole pieces or cores, or steel laminations, as employed 
in some types of meter, there is a definite reduction 
in the magnetic flux produced by a given magnetising 
force when the material is heated, but generally this 
effect can be neglected. Changes in elastic proper- 
ties may affect the torque of control springs, usually 
made of phosphor bronze or other copper alloy. 
The torque of such a spring may vary 0-03 per cent. 
per degree C., and decreases with increase of tem- 
perature. Dr. Tagg stated that in the older type of 
permanent-magnet moving-coil instrument, there 
was a tendency for the temperature error of the 
magnet, which reduced the working flux, to be com- 
pensated by the temperature error of the control 
springs which resulted in a decrease in control 
torque. With modern magnet materials, the whole 
error due to a change in the control torque appears 
as a temperature error. 


In describing the various methods in use for 
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first with voltmeters, he pointed out that a volt. 
meter is essentially an ammeter, or current-measyr. 
ing device, connected in series with a resistor acrogg 
the points between which the potential difference 
is to be measured. The current reading is propor. 
tional to the voltage under measurement and jg 
dependent on the resistance of the voltmeter circuit, 
Part of this circuit is formed by the working coil, 
which is generally of copper and consequently has 
a temperature error. The effect of this error jg, 
however, reduced to a practical minimum by the 
action of the series resistance which may be made 
of a material with a practically zero temperature 
coefficient. The effect of this higher resistance 
swamps that of the low-resistance coil and the overall 
effect is to make the temperature error negligible, 
With ammeters through which the whole of the 
working current passes, changes in the resistance 
of the working coil do not cause an error in the read. 
ing, since the main current always passes through 
the instrument irrespective of the resistance of its 
coil. There may, however, be permanent-magnet 
and spring-elasticity temperature errors. In am. 
meters in which only a fraction of the current passes 
through the coil, the remainder being carried by 4 
shunt in parallel, there will be a temperature error 
if the shunt is made of material with a different 
temperature coefficient from that of the coil. The 
matter may be dealt with by connecting a resistor of 
negligible temperature coefficient in series with the 
coil although, owing to the small voltage drop 
usually available, this series resistance cannot 
always be made as high as is desirable. 

In millivoltmeters it is not possible to correct 
temperature error by the use of a series resistor, 
owing to the low applied voltage. Actually, all 
shunted ammeters are, in principle, millivoltmeters, 
and it has already been stated that such resistors 
can be used. That, however, referred to commercial 
instruments ; the result obtained is not sufficiently 
accurate for laboratory millivoltmeters. Two 
methods of correction are available for instruments 
of this class. In both, compensation is obtained by 
superimposing counterbalancing effects. In the 
Campbell method, the instrument is connected across 
a bridge of which two opposite arms are constituted 
by resistors of zero temperature coefficient, the 
other two being of known temperature coefficient. 
With a suitable choice of resistances and coeflicients 
the error can be made so small that over a change of 
20 deg. C. it is not detectable. In the second method, 
due to Swinburne, the instrument is in series with a 
resistor of zero temperature coefficient, and is 
shunted by a copper resistor one end of which con- 
nects to a point on the series resistor, 

In wattmeters, which from the point of view of 
temperature errors may be considered as a com- 
bination of a voltmeter and an ammeter, the methods 
used are similar to those employed for the individual 
instruments. Changes in resistance of the current 
coil do not introduce an error and the corresponding 
changes in the voltage coil are dealt with by con- 
necting a resistor of zero temperature coefficient in 
series. A special case of temperature error arises 
in connection with the now common practice of 
measuring alternating-current quantities by moving- 
coil instruments in conjunction with copper-oxide 
rectifiers. The instrument errors are as already 
described, but there is an additional error introduced 
by changes in the resistance of the rectifier with 
changes of temperature. The rectifiers used are 
generally of the bridge type, two arms in series 
with the instrument carrying current in the forward 
direction and the reverse resistance of the other two 
arms providing a shunt for the instrument. As 
temperature rises, both forward and reverse resist- 
ances decrease. In the case of a milliammeter any 
total change in the instrument resistance is im- 
material, but the shunt effect of the reverse resist- 
ance will vary with temperature and thus introduce 
an error. This effect is small and may usually be 
neglected. This, however, does not apply to 
rectifier-operated moving-coil voltmeters in which a 
resistor in series with the instrument is used. 
Making this of copper, so that the increase of its 
resistance with temperature tends to compensate 
for the opposite effect of the rectifier, is stated not 
to be satisfactory as the laws governing change of 





eliminating temperature errors, Dr. Tagg treated the 
various types of instrument in sequence. Dealing 








resistance in the two cases do not correspond. 
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NOTES. 


Tue Roya Society. 


Among the scientists and technologists elected to 
the distinction of Fellow at a meeting of the Royal 
Society, held on March 22, were Mr. William Scott 
Farren, C.B., M.B.E., M.A., F.R.Ae.8., Director, 
Royal Aircraft Establishment, Farnborough; Mr. 
Norman Feather, physicist and University lecturer, 
Cambridge ; Professor John Masson Gulland, M.A., 
Ph.D., D.Sc., F.R.I.C., F.R.S.E., Professor of Chem- 
istry, [University College, Nottingham ; Professor 
Vincent Charles Illing, M.A., M.Inst.M.M., Professor 
of Oil Technology, Imperial College of Science and 

‘echnology, London ; Mr. Albert Edward Ingham, 
University lecturer in mathematics, Cambridge ; 
Mr. William Bennett Lewis, physicist and Univer- 
sity lecturer, Cambridge ; Dr. Kathleen Lonsdale, 
physicist, Royal Institution, London ; Dr. Marjory 
Stephenson, of the scientific staff of the Medical 
Research Council; Professor Prasanta Chandra 
Mahalanobis, Professor of Physics, Presidency Col- 
lege, Calcutta, and founder of the Statistical Labora- 
tory, Calcutta; Professor Rudolf Ernst Peierls, 
M.A., D.Se., D.Phil., Professor of Applied Mathe- 
matics, University of Birmingham ; John Monteath 
Robertson, Professor of Chemistry, Glasgow ; Pro- 
fessor Frederick Maurice Rowe, D.Sc., F.R.1.C., Pro- 
fessor of Colour Chemistry and Dyeing, University 
of Leeds; and Mr. Barnes Neville Wallis, B.Sc. 
(Eng.), M.Inst.C.E., A.R.Ae.S., Chief of Research 
and Development, Messrs. Vickers-Armstrongs 
Limited, Aircraft Section. The election of Dr. 
Kathleen Lonsdale and Dr. Marjory Stephenson to 
Fellowship is an event of considerable interest. As 
recorded by the late Sir Henry Lyons, in his book on 
the Royal Society, which we reviewed on page 111, 
ante, the Secretaries took counsel’s opinion in 1902, 
in connection with the candidature of Mrs. B. Ayr- 
ton, and the opinion given was that, under its 
Charter, women were not eligible as Fellows. By 
1923, however, in consequence of legislation enacted 
since the war of 1914-18, this disability was removed, 
but we believe that the two ladies mentioned above 
are the first to receive the distinction. 


THe “ Hatrrax”’ BomMBer. 


To commemorate their collaboration with his 
firm in the production of the Halifax bomber, Sir 
Frederick Handley Page, ©.B.E., entertained the 
heads of the organisations concerned at a luncheon 
given at the Dorchester Hotel, London, on Tuesday, 
March 20. The organisations were the English 
Electric Company, Limited, Preston ; London Air- 
craft Production (a combination of the London 
Passenger Transport Board and four other London 
concerns); Messrs. Rootes Securities, Limited, 
Speke ; and the Fairey Aviation Company, Limited, 
Stockport. The principal guest at the luncheon was 
Sir Stafford Cripps, Minister of Aircraft Production, 
who, in proposing the toast of the group of com- 
panies, mentioned that, at the time of peak pro- 
duction, the 32-ton four-engined Halifax bombers 
were being constructed at the rate of 200 a month 
in 41 factories and dispersal units employing 51,000 
men and women operators. The output of these 
firms, he said, represented nearly 40 per cent. of 
the British heavy bombers built so far, and these 
machines had dropped more than 200,000 tons of 
bombs on the enemy. The Halifax, it may be 
mentioned, was designed in 1938-39 and made its 
first flight in October, 1939. Production was com- 
menced early in 1941 and was augmented, with the 
assistance of the concerns mentioned above, at 
about the same time. Each of the members of the 
group had its own contractual relations with the 
Ministry of Aircraft Production, Messrs. Handley 
Page, Limited, acting as technical advisers and 
consultants to the group as a whole. From the 
manufacturing point of view, the four companies 
and the parent firm are all of equal status, with 
common problems in administration, supply of 
materials, manufacturing procedure and contract 
fulfilment conditions. Messrs. Handley Page, 
however, were responsible for approving the jigs, 
getting the manufacturing lay-outs settled, and 


placing all this experience at the disposal of the 
other members of the group. It may be of interest 
to mention that, as a result of their collaboration, the 
numerical output of the group was ten times the 
whole output of heavy bombers during the last 
war, and, on a weight basis, was 45 times as great. 
Responses to the toast were made by Sir Frederick 
Handley Page on behalf of Messrs. Handley Page, 
by Sir George Nelson for the English Electric 
Company, by Lord Ashfield on behalf of the London 
Passenger Transport Board and the firms which 
co-operated with them, and by Sir William Rootes, 
as managing director of Messrs. Rootes Securities, 
Limited. Large-scale silver models of the Halifax 
were presented to these three organisations and 
smaller silver replica models were given to the 
principals of all the firms concerned. We illustrated 
and described the machine in our issue of May 1, 
1942, on page 347. 


Tue IystrruTions OF MECHANICAL AND ELECTRICAL 
ENGINEERS. 


A joint meeting of the Institution of Mechanical 
Engineers and the Institution 6f Electrical Engineers 
was held on Friday, March 23, in the hall of the 
former institution, to hear and discuss a paper on 
“‘ Expanded Tube Joints in Boiler Drums, with 
special reference to thef/ Battersea High-Pressure 
Boilers,” by Mr. W. B. Shannon, M.I.Mech.E., 
Mr. C. W. Pratt, B.Sc. (Eng.), Mr. T. B. Webb, 
BSc. (Eng.), A.M.I.Mech.E., and Mr. W. B. Carlson 
B.Se., A.M.I.Mech.E. The chair was taken at the 
outset by Professor Andrew Robertson, President 
of the Institution of Mechanical Engineers, who, 
before turning to the subject of the paper, announced 
that the Council had elected Sir William Stanier, 
F.R.S. (past-president) an honorary member. Pro- 
fessor Robertson then extended a welcome to the 
members of the Institution of Electrical Engineers, 
and invited their President, Sir Harry Railing, to 
take the chair for the remainder of the proceedings. 
Sir Harry Railing, in introducing the authors of 
the paper, said that its subject was of the greatest 
possible interest to both institutions ; it contained 
information concerning problems which faced many 
power-station engineers, and important lessons were 
to be learned from it. He appreciated the difficulties 
experienced in getting such practical work submitted 
in the form of papers, and desired to commend and 
encourage the breadth of outlook of those who had 
agreed to place this record of experience before the 
members. Sir Harry Railing then invited Mr. W. B. 
Shannon to present the paper in abstract. It dealt 
with the methods adopted—after prolonged experi- 
mental work, details of which were given—to over- 
come leakage in the expanded joints of the boiler 
tubes with the drums. The boilers in question were 
designed to work at a pressure of 1,420 lb. per 
square inch at the superheater outlet and a steam 
temperature, at the same point, of 965 deg. F. 
Owing to leakage at the joints, it was found advisable 
to steam the boilers at a lower pressure (800 Ib. per 
square inch) while the trouble was investigated. 
Various suggested methods of preventing the leakage 
were considered, but the use of high-tensile steel 
ferrules, inserted in the tube ends before expanding, 
was the eventual solution, which was subsequently 
justified by results. Prior to the joint meeting of the 
two institutions, the annual general meeting of the 
Institution of Mechanical Engineers Benevolent 
Fund was held. At this meeting Dr. H. R. Ricardo, 
F.R.S., relinquished the chairmanship of the Com- 
mittee of Management and inducted Professor 
Robertson as his successor. 


British Export TRADE RESEARCH 
ORGANISATION. 


During the present war, British export trade 
has fallen to about one-third of its pre-war volume, 
and, in the meantime, there has been a great intrease 
of British indebtedness overseas. It has been 
estimated that after the war British exports will 
need to be about 50 per cent. greater than they were 
before if the balance of trade is to be restored. A 
proportion of British export trade will have been 
lost to exporting countries not so seriously affected 
in their ability to export as Great Britain; while 





importing countries, in some cases, will have 





equipped themselves to supply their own needs to 
a greater extent than formerly. In the circum- 
stances, it may prove difficult to re-establish British 
export trade at the 1938 level, and still more 
difficult to augment the volume of trade. The 
opinion is growing in certain sections of industry that 
an intensive study will have to be made of foreign 
markets in the immediate future, if the magnitude 
and character of foreign needs are to be determined 
in time to enable post-war production programmes to . 
be properly planned. Representatives of several 
large manufacturing firms have recently come to- 
gether to consider how the necessary study can be 
promoted, and the result of their deliberations has 
been the formation of the British Export Trade Re- 
search Organisation (B.E.T.R.O.). This organisation 
is intended to serve all branches of industry imparti- 
ally, it being hoped that every firm interested in 
exports will become a subscribing member in due 
course. Initially, a call is being made for founder 
members who will guarantee an annual payment of 
up to 500l. a year for three years in order to meet 
preliminary expenses. When the Organisation is in 
@ position to render a service to subscribers, it will 
call for ordinary members who will pay 100/. a 
year for the privileges of membership. The project 
has been started with the knowledge and approval 
of the Board of Trade and the Department of 
Overseas Trade; it was brought to the notice of 
the public at a conference which was held on 
March 23, 1945, at the Savoy Hotel, London. The 
first publication of the Organisation, a brochure 
entitled “‘A Plan for Market Research Overseas,” 
was introduced by Mr. Ivor Cooper, chairman of the 
formation committee. Further points in the scheme 
were explained in speeches by Mr. Leslie Gamage, 
Mr. Norman Moore, and Mr. Philip Scott. The 
headquarters of the Organisation are at Georgian 
House, Bury-street, St. James’s, London, 8.W.1. 


REPORT ON THE RomrorD Co.uision, L.N.E.R. 


Major G. R. S. Wilson, of the Ministry of War 
Transport, has now made his report to the Director 
General of the Ministry on the collision which 
occurred on December 29, 1944, at Romford, in 
the Southern Area of the London and North Eastern 
Railway. The collision happened at about 6.20 p.m., 
in darkness and dense fog, the 5.20 p.m. stopping 
passenger train from Chelmsford to Liverpool Street 
running into the rear of the 5.52 p.m. goods train 
from Brentwood to Temple Mills, which was standing 
in the station, awaiting admission into the yard. 
The guard’s van of the goods train was wrecked and 
the guard killed instantly. The engine of the 

nger train was running tender first, and at a 
speed of less than 15 miles an hour, but the visibility 
was practically nil—one of the fogmen reported 
that he could not see the passenger train when it 
passed him at a distance of only 11 yards—and the 
driver was relying on fog signals. The goods train 
was protected by the intermediate and outer home 
signals, at distances of 105 yards and 714 yards, 
respectively, and Major Wilson expresses himself 
as satisfied that both were at danger. The driver 
of the passenger train said, in his evidence, that he 
heard no detonator at the outer home signal and 
so was unable to locate that signal ; but the fogman 
stated that he had placed a detonator after the goods 
train passed, that the passenger-train engine ex- 
ploded it, and that, finding the train did not stop, 
he used his Clayton detonator machine to place 
another detonator (which also exploded) under the 
wheels of the train. The guard, whose compartment 
was immediately behind the engine, deposed that 
he heard one detonator, but both driver and firemen 
asserted that they had heard none. Major Wilson 
came to the conclusion that neither was so alert 
as he had claimed to be, and held the driver respon- 
sible for the collision in that he had not observed 
Rule 127 (xxii), which requires of a driver under 
such conditions of weather that, “where a stop 
signal is concerned he must, unless he can see the 
fog-signalman’s hand signal, assume that the signal 
is at Danger and stop his train immediately.” The 
driver had had 24 years’ experience in that grade 
and a satisfactory record; and, Major Wilson 
added, ‘* with regard to his failure on this occasion, 
the difficulties under which he was working should 
not be overlooked.” 
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LETTERS TO THE EDITOR. 


A FAMOUS TRAINING SHIP. 
To THe Eprror or “ ENGINEERING.” 


Str,—May I correct a slight error which has crept 
into the article, ““A Famous Training Ship,” on 
page 221, ante, and also add a note ? From line 12, 

* in column 3, it would appear that the seamanship 
school was once in the Wave. This was not the 
case ; the ship models and gear for instructional pur- 
poses were always in the Britannia. When pur- 
chased into the Service, the Wave—treally a yacht— 
was fitted out for teaching cadets sail drill under 
way. She was used for this purpose a very short 
time, however ; about 1885, her cabins and fittings 
were removed and the hold converted to the “‘ Steam 
Study” referred to. It had desks for about a 
couple of dozen cadets and was quite suitable for its 
purpose. It may be of interest to reproduce the 
accompanying photograph of it. 

Yours faithfully, 
Ep@ark C. Smira, 
Eng. Capt., R.N. 
March 24, 1945. 





ENGINEER REAR-ADMIRAL 
E. GAUDIN, C.B. 


To THe Eprror oF ENGINEERING. 


Sir,—With reference to your obituary notice of 
Engineer Rear-Admiral E. Gaudin, on page 214, 
ante, the following notes from one who was ship- 
mate with him in the cruisers Spartiate and Good 
Hope for nearly three years may be of interest. 

He was an unusually interesting personality, and 
a good and popular messmate, but his peculiarities 
of thought and action were a constant source of 
amusement and the tales about him are endless. 
His appearance and mentality were definitely 
French. He had a wonderful memory and could 
do complicated mental arithmetic almost instantly 
in his head, to the great puzzlement of his staff. 
He joined the Spartiate when she was completing. 
After her trials, she did a trooping trip to Hong 
Kong, carrying out an extensive series of trials on 
the way home, ending with the then record run 
for one of H.M. ships from Gibraltar to Portsmouth, 
and, incidentally, beating the ‘‘ coaling-ship ” record 
during a short halt at Gibraltar. 

With an almost entirely new crew, she went on 
the naval manceuvres and defeated all the fully- 
commissioned ships of the Channel Fleet, including 
the Bacchante—an improved sister ship—in a full- 
speed run to the Azores. The secret of her success, 
and later, that of the Good Hope’s, was efficiency 
of the automatic feed, scrupulous fire-cleaning, and 
the use of the fewest possible boilers, steamed at 
their full output. Automatic feed was new to the 
Navy, and, in the absence of any regular instruction, 
neither officers nor men would trust it. 

After a disastrous explosion in the Good Hope, 
Gaudin was appointed to that ship and she con- 
tinued to be a reliable vessel until her end at Coronel. 
The Spartiate had 30 and the Good Hope 48 Belle- 
ville boilers, with a working pressure of 320 Ib. per 
square inch—a great contrast to present-day 
practice. 

Yours faithfully, 
ENGINEER OFFicer, R.N. 

March 23, 1945. 





THE DURABILITY OF ENGINEERS. 
To Tae Eprror or ENGINEERING. 


Sm,—A chance remark about the working life 
of engineers, coupled perhaps with a suspicion that 
I myself might be considered to be getting just a 
little the worse for wear, led me to wonder how 
modern engineering practice compared with that 
of former times as regards personal resistance to 
dissolution. To obtain some information on the 
question, I looked up the recorded memoirs of 
deceased members of the Institution of Mechanical 
Engineers at ten years’ intervals from 1862, when 
the first obituary notices appeared in the Proceed- 
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ings. The results, which I tabulate below, may be 
of some interest to your readers. 

Every recorded death is included, with the excep- 
tion of two for which it was impossible to determine 
the age. In other cases, when only the year of 








Year. | No. of Memoirs.| Average Age. 
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birth was given, the event was presumed to have 
taken place on June 21, and one member who died 
on this day was given the benefit of the doubt. 
In a few cases, the age had to be inferred from the 
start of apprenticeship, which was taken to be at 
16 years. 

In considering the figures it must be remembered 
that a number of deaths of members were brought 
about by accidents or war, both of which would be 
more likely to affect the youngerones. The disasters 
to the airship R.38 and the liner Titanic were both 
among the causes. One member—a Japanese 
nobleman—achieved the distinction of being 
assassinated by his fellow countrymen. 

It would appear from the table that there has 
been a fairly steady increase in the longevity of 
mechanical engineers during the last few generations. 
How much this is due to improved manufacture and 
how much to better maintenance is a question for 
the doctors. If 20 years is deducted from each life 
as the constructional and non-revenue earning 
period, the extension of productive life is very 
marked ; but all the same, when one thinks of our 
Nestors, the rest of us seem to have a pretty poor 
average. 

Yours faithfully, 
M. J. I. E. 
March 16, 1945. 





WELDING RAILWAY-WHEEL 
FLANGES. 


To THE Eprror or ENGINEERING. 


Smr,—The article on page 441 of your issue of 
December 8, 1944, giving a summary of the report 
of the Sub-Committee of the Association of Ame- 
rican Railroads on the above subject is of consider- 





able interest, not only to the users of tyres, wheels 


| and axles, but also to those who are responsible for 
their manufacture. 

| A letter signed by the Tyre and Axle Manv- 
| facturers of Great Britain, and which put forward 
| their view of the question, was published by The 
Railway Gazette on October 6, 1933. It pointed 
|out that, while the practice of welding might be 
| perfectly well applied in a number of engineering 
| processes, a very different condition arises when 
it is proposed to apply the process to highly stressed 
parts of railway rolling stock, such as tyres, wheels 
or axles, the failure of which in service might have 
consequences of a very serious nature. The radical 
alteration of structure in the vicinity of the weld, 
produced by local concentration of heat, and the 
impracticability of doing anything to correct this 
| structural inequality, were also stressed in this 
communication. 

Attention was also called to the fact that, in the 
case of a tyre or wheel in which mechanical pro- 
perties had been determined by a carefully con- 
trolled heat treatment, the welding process would 
necessarily cancel out such mechanical properties 
and introduce highly stressed areas, from which 
liability to failure in service would be enormously 
increased. 

Reference was also made to the fact that experi- 
mental tests had demonstrated that tyres and axles 
with applied weld metal, when subjected to the 
British Standard falling-weight test, had fractured ; 
and that to apply an acceptance test to material 
which would be subjected afterwards to a process 
which would render it incapable of standing the 
tests on which it was purchased, seemed to be a 
somewhat illogical procedure. 

Since the date of the communication referred to. 
the subject has again cropped up from time to 
time, but in the opinion of the manufacturers no 
evidence of any kind has been produced which would 
tend to alter the opinion therein expressed. We 
have been asked by our members to state, therefore, 
that they feel it their duty to make known that they 
could not, in any circumstances, accept responsi- 
bility for any failure of any of the parts under 
consideration, where a welding process had been 
applied. 

The summary of the report of the A.A.R. Sub- 
Committee, given in your issue of December 8, 
again directs attention to this question and the con- 
clusions arrived at by the Sub-Committee seem to 
add strong confirmation to the views expressed by 
the manufacturers, as outlined above. The final 
conclusion of the investigating committee, after 
very exhaustive experiments, is stated to be as 
follows: ‘‘ Investigation of welding practice being 
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followed by the Atlantic Coast Line Railroad on 
flanges of wrought steel wheels does not disclose 
any condition associated with this practice that 
would recommend it as a suitable procedure to be 
followed in the restoration of materials subjected 
to the exacting conditions in which wrought steel 
wheels are designed to serve.” 

It is in view of the fact that, in certain quarters, 
the idea that welding might be applied to tyres, 
wheels or axles is still held as a possibility, that our 
members feel that their views on this matter should 
once again be made known. 

Yours faithfully, 
Peat, Marwick, MITCHELL 
AND COMPANY, 
Secretaries. 
Railway Tyre and Axle Manufacturers’ 
Association, 
301, Glossop-road, Sheffield, 10. 
March 23, 1945. 





TRADE CATALOGUES. 
To tHE Eprror or ENGINEERING. 

Smr,—We are forming a trade catalogue section 
in the reference library of this organisation and 
should be obliged if any firms interested and asso- 
ciated in the production of the following categories 
of engineering equipment would send us copies of 
their latest trade catalogues for filing: machine 
tools; factory plant and equipment ; physical and 
chemical laboratory equipment ; electrical equip- 
ment ; switchgear ; electric generators, motors and 
transformers ; hydraulic pumps ; air compressors ; 
and other apparatus which, it is considered, might 

be of interest to us. 

Yours faithfully, 
H. B. JoHnson, 
Librarian, 
Power Jets (Research and Development), 
Limited. 
Whetstone, Leicester. 
March 24, 1945. 





OBITUARY. 
ENGINEER REAR-ADMIRAL 
G. W. ROOME, C.B.E. 


Ir will be with much regret that many naval 
officers and marine engineers will learn of the death 
in a nursing home in Torquay, on March 21, of 
Engineer Rear-Admiral George William Roome, 
C.B.E. An officer of high scientific attainments, he 
held important instructional posts and saw much 
service in the Royal Dockyards. Born in 1865, he 
was the son of Henry Roome, who had served as a 
clerk in the Baltic War of 1854-55 and was after- 
wards employed as a civil servant in the Accountant 
General’s Department at the Admiralty. After 
attending the Aske School of the Haberdashers’ 
Company at Hatcham, and King’s College, London, 
Roome became an engineer student in 1881 at the 
Royal Naval College, Keyham, where he spent six 
years. From Keyham, he went to the Royal Naval 
College at Greenwich for a further three years, and 
gained the much coveted special professional certi- 
ficate. Like others so trained, he then served for a 
time in one of the old Indian troopships—the only 
ships in the Royal Navy in which it was possible to 
obtain experience of long continuous periods of 
steaming. Having thus added practical to his 
theoretical knowledge, Roome was appointed to the 
department of the Engineer-in-Chief at the Admir- 
alty. In 1893, he went to the Mediterranean and 
saw service in the battleship Hood. A year later, 
he was appointed to the instructional staff at Green- 
wich where he had as a colleague Robert Dixon 
(afterwards Engineer Vice-Admiral Sir Robert 
Dixon). Roome’s long experience of dockyard work 
began in 1898. At various times, he was second 
assistant and then first assistant at Devonport, first 
assistant at Malta, Chief Engineer of Hong Kong 
Yard from 1912 to 1915, and finally, from 1915 to 
1918, Engineer Manager of Rosyth Dockyard, then 
being developed for the use of the Grand Fleet. 
During his first period of service at Devonport, he 
had many exciting experiences when attending the 





trials of the 30-knot torpedo-boat destroyers, of 
which he retained the liveliest recollections. During 
a full-power trial in one of these boats, fitted with 
four-cylinder triple-expansion engines, one of the 
crankshafts broke in the main bearing between the 
foremost (high-pressure) crank and the second (inter- 
mediate-pressure). The long scarf-shaped fracture 
set up tremendous grinding and vibration, and, of 
course, the engine was stopped. When it was 
opened up, he recalled, all the white metal was found 
to have disappeared and the fused bronze of the 
bearing shell hung down at each end like beards. 
After his service at Rosyth, Engineer Captain 
Roome, as he then was, was appointed to the staff 
of the Admiral Commanding the Battle Cruiser 
Squadron. This proved to be the end of his naval 
service, which had included, besides the appoint- 
ments mentioned, periods in the Prince George and 
the Indomitable, and also a second term of service 
as an instructor at Greenwich. He was promoted to 
Engineer Rear-Admiral in 1919 and in the same year 
was awarded the C.B.E. He retired in 1920, to 
become Chief Superintendent Engineer of the 
Canadian Pacific Ocean Services, with his head- 
quarters first in Liverpool and then in London. He 
is survived by his widow and two sons, one of whom 
was, like his father, first assistant to the Engineer 
Manager at Devonport Dockyard. 


SIR NAPIER SHAW, F.R:S. 


WE regret to record the death, at the advanced age 
of 91, of Sir Napier Shaw, the eminent meteorologist. 
William Napier Shaw, who died on March 23, at his 
home in Kensington, was the third son of the late 
Mr. Charles Thomas Shaw, a Birmingham jeweller 
and goldsmith, and was born on March 4, 1854. He 
was educated at King Edward’s School, Birmingham, 
and, in 1872, having won a scholarship, went up to 
Emmanuel College, Cambridge. He graduated in 
1876, in the Natural Science Tripos, and afterwards 
obtained the M.A. and Sc.D. (Cantab.) degrees. In 
1877, he was elected a Fellow of Emmanuel College, 
which position he retained until 1906. In 1887, 
Shaw was appointed University lecturer in experi- 
mental physics at Cambridge, and three years later 
was made Senior Tutor of Emmanuel College. Both 
these appointments he retained until 1899, mean- 
while having been elected a Fellow of the Royal 
Society in 1891, and a member of the Meteorological 
Council in 1897. In 1900, Shaw was made secretary 
of the Council and held this office for the subsequent 
five years, after which he was appointed Director 
of the Meteorological Office. He retired in 1920 and 
accepted the position of Professor of Meteorology 
at the Royal College of Science, London, serving 
in this capacity until 1924. 

While at the Meteorological Office, Shaw was 
mainly engaged on the preparation of daily weather 
reports and on work of an allied nature. During 
the war of 1914-18, he acted as Government Adviser 
on Meteorology and received a knighthood for his 
services in 1915. In addition to his other activities, 
Shaw was President of the International Meteoro- 
logical Committee from 1907 until 1923, President 
of the Royal Meteorological Society from 1918 to 
1919, and President of the Meteorological Section 
of the International Union of Geodesy and Geo- 
physics from 1921 until 1930. He was the recipient 
of many honours, among them the Guy Medal of the 
Royal Statistical Society, awarded to him in 1906; 
the Symons Medal of the Royal Meteorological 
Society, conferred upon him in 1910; and the Royal 
Medal of the Royal Society, awarded to him in 1923. 
He was an honorary LL.D. of Aberdeen and Edin- 
burgh Universities, an honorary Sc.D. of Athens, 
Dublin, Harvard and Manchester Universities, and 
an honorary foreign member of numerous academies 
and scientific sdcieties overseas. 








BRITISH CORPORATION REGISTER OF SHIPPING “AND 
AIRCRAFT.—The annual meeting of the British Cor- 
poration Register of Shipping and Aircraft was held in 
Glasgow on March 7, and the following members were 
re-elected to the Management Committee for the ensuing 
three years:—Mr. James P. Alexander, Sir Maurice 
Denny, Bt., Mr. F. G. Dunlop, Mr. James D. Dunn, 
Mr. J. Ramsay Gebbje, Mr. G. C. Gibson, Sir Robert S. 
Johnson, Mr. R. G. Kincaid, Mr. Henry Lithgow, Mr. 
G. F. Sloan, Sir W. Reardon Smith, Bt., Mr. G. A. 
Workman, and Mr. Harry Yates. 





INSTITUTE OF METALS. 
(Concluded from page 234.) 


We conclude below our account of the annual 
meeting of the Institute of Metals, held in London, 
on Wednesday, March 14. 


Brnary Equicisrium. 


The only paper presented at the morning session, 
after the conclusion of the formal business, was 
by Dr. A. J. C. Wilson, of the Cavendish Labora- 
tory, Cambridge, and was entitled “‘ Binary Equili- 
brium.” When introducing his contribution, the 
author stated that thermodynamics applied to 
equilibrium diagrams led to certain rules governing 
their form. Perhaps the simplest of these was the 
phase rule, which was almost automatically applied 
by metallurgists in drawing equilibrium diagrams. 
Other rules were not so well known, and indeed were 
sometimes viewed with a certain amount of sus- 
picion. In the present paper an attempt had been 
made to set out briefly all the known rules governing 
binary equilibrium diagrams. The reactions taking 
place in binary systems could be classified by the 
number of single-phase regions involved. The 
possible reactions were (a) three single-phase regions 
as in eutectic, eutectoid, peritectic and peritectoid 
reactions; (b) two single-phase regions as in a 
polymorphic reaction, and (c) one single-phase 
region as in a solubility gap. The known results 
governing binary equilibrium were as follows. In 
the first place, in eutectic or eutectoid and in peri- 
tectic or peritectoid reactions, the phase boundaries 
inflected towards the temperature horizontal at the 
point where they touthed it. Secondly, in a poly- 
morphic reaction, such as at a maximum or a mini- 
mum in the liquidus, the boundaries of both phase 
fields were horizontal at the point of contact. 
Thirdly, the boundary of a solubility gap was 
horizontal at the point of closure. Finally, when a 
polymorphic reaction took place in one of the pure 
components involved in a system, the initial slopes 
of the phase boundaries meeting at the transition 
temperature differed by an where L was the latent 


heat, T the absolute temperature of the transition, 
and R the gas constant. 

The discussion was opened by Dr. W. Hume- 
Rothery, F.R.S., who thought that there were some 
points in the author’s method from which the 
ordinary metallurgical student in a university might 
draw false conclusions. The next speaker, Dr. A. H. 
Cottrell, stated that the importance of the paper 
rested on the assumptions made, and its value to the 
reader depended upon the care with which he 
analysed those assumptions. By introducing simple 
assumptions regarding the interaction energies 
between atoms in a solution and by applying statis- 
tical thermodynamics to determine the free energy, 
it was possible to give a detailed explanation of such 
things as the order/disorder change, phase separation, 
and the kinetics of changes involving nucleation and 
growth. The only other speaker, Dr. M. L. V. 
Gayler, welcomed a fresh outlook on binary equili- 
brium. The author, however, had suggested that 
the use of rules governing the form of equilibrium 
diagrams would reduce the amount of experimental 
work and that the slope of lines could be calculated 
from them. This was not likely to give all that was 
needed and really careful experimental work was 
essential. After a brief reply from Dr. Wilson, the 
President adjourned the proceedings for luncheon. 


SUPERHEATING OF MAGNESIUM ALLOYS. 


When the members reassembled for the afternoon 
session, the first paper ‘taken dealt with “ An 
Exploration of the Problem of Superheating in 
Magnesium-Base Alloys,” and was by Messrs. F. A. 
Fox and E. Lardner, of Magnesium Elektron, 
Limited. The authors stated that the process of 
superheating was one in which a casting alloy, of 
the magnesium-aluminium type, was heated to, 
and held for some considerable time at, a tempera- 
ture exceeding 840 deg. C. The metal was then 
cooled quickly to the casting temperature, which 
usually lay between 720 geg. and 780 deg. ¢. phe 
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effect of this exposure to a high temperature was 
to produce a refinement of the grain of the casting. 
As a result of observations made it had been shown 
that the grain-refining effect was confined to alloys 
containing aluminium, and that tendencies to grain- 
coarsening were introduced if the superheating time 
were too long or the temperature too high. It had 
also been found that the micro-structures of super- 
heated alloys differed characteristically from those 
of the unsuperheated material, and that this differ- 
ence persisted even after solution treatment, the 
unsuperheated alloy giving a mixed grain-size. 
Stirring, just before casting, did not eliminate the 
grain-refinement effect of the superheating. The 
present exploration had shown clearly that our 
knowledge of the mechanism of superheating was 
still limited. The plain fact remained, however, 
that, with the D.T.D.-type test bar, magnesium 
conforming to D.T.D. specification No. 289 gave a 
tensile strength of 17 tons per square inch, if the 
material had been superheated, and of 13 tons 
per square inch if it had not. 

Mr. A. J. Murphy, who opened the discussion, 
stated that a knowledge of the mechanism of super- 
heating was important. In the first place, it was 
scientifically unsatisfactory to leave the matter 
unexplained, and, secondly, from the industrial 
point of view, it was desirable to understand super- 
heating in order that means might be found for its 
elimination. Superheating was a nuisance, because 
it inereased the cost of converting ingot metal into 
castings and other products by increasing fuel con- 
sumption, reducing crucible life, augmenting the 
metal loss and lengthening the time of the operation. 
Against these, of course, were to be set the notable 
improvement of mechanical properties and casting 
characteristics accompanying the reduction of grain 
size. It was difficult to avoid the conclusion that 
iron, in association generally with aluminium, was 
involved in the phenomenon. The effect of super- 
heating in aluminium-containing alloys was too 
consistent to be a consequence of something likely 
to be variable, such as dissolved oxide or kindred 
nuclei. 

Mr. R. Payne emphasised the importance of grain 
size to manufacturers of magnesium-alloy castings. 
He added that while it had a marked effect upon 
the casting characteristics of the metal and the 
mechanical properties of the final product, one of the 
most important influences was upon the response 
of the alloys to heat treatment, a matter not referred 
to in the paper. He noted with some surprise that 
the authors had apparently succeeded in casting 
six D.T.D.-type test bars from a 2-5 kg. (54 lb.) 
melt. As a single sand-cast test bar, complete 
with feeding head, weighed 1} lb., it was difficult 
to see how six such bars had been cast from a 5$-lb. 
melt. The conclusion that no grain refinement was 
obtainable by superheating alloys containing zinc 
seemed to be true if confined to effects which were 
commercially applicable and useful. There was, 
however, direct evidence of grain refinement on 
superheating an alloy containing 3 per cent. of 
zine, but only when employing low casting tempera- 
tures of the order of 700 deg. C. 

Mr. W. A. Baker said that there was a suggestion 
that hydrogen absorption during superheating might 
be a possible cause of grain-refinement. Work on 
magnesium castings carried out by the British 
Non-Ferrous Metals Research Association, in which 
a sample had been allowed to freeze under reduced 
pressure, had produced no evidence of any change 
in the gas content during the process. It appeared, 
therefore, that hydrogen was not responsible for 
the phenomenon. The whole problem was now 
under examination by the Research Association, 
and two constituents had been found which dis- 
solved in magnesium on superheating and were 
precipitated on cooling. One of these was iron, but 
although there was evidence that iron had some 
relation to changes in grain size, there was quite 
definite and convincing evidence that all the changes 
described would occur whether iron was present 
or not. The other constituent which had been 
observed had not yet been identified. 

In the course of a brief reply, the two authors 
stated that further investigation on the subject was 
now mainly in the hands of the British Non-Ferrous 
Metals Research Association. 





CENTRIFUGAL CASTING. 


A communication from the Armament Research 
Department, entitled “‘ The Influence of Centrifugal 
Casting (Horizontal Axis) upon the Structure and 
Properties of Metals,” by Dr. L. Northcott and Mr. 
V. Dickin, was the second paper on the agenda at the 
afternoon session. The authors stated that thick 
cylinders of three alloys (an aluminium-copper alloy 
containing 6 per cent. of copper, a 6 per cent. tin 
bronze, and a 70:30 brass) had been cast in a 
horizontal-axis centrifugal-casting machine, using 
chill moulds without a central core. The casting 
conditions had been varied in respect of mould 
speed, casting temperature, rate of pour, and mould 
temperature, and the castings had been examined 
to determine the influence of these factors upon the 
structure. Small stationary ingots had been pre- 
pared at the same time for comparison. The crystal 
size of the centrifugal castings was very much 
smaller than that in the stationary ones and was less 
susceptible to changes in casting conditions. In 
the centrifugal castings, small crystal size was 
favoured by a low casting temperature and mould 
temperature, a high mould speed, and a slow rate 
of pour. There was found to be an optimum speed 
of rotation of the mould which gave a uniform 
structure free from pronounced segregation. At 
much lower speeds the delay in the pick up of the 
molten metal in the mould resulted in “ splashing ” 
of the metal, which gave rise to coarse circumferen- 
tial zoning and roughness of the cylinder bore. 
High mould speeds led to a finer structure, but this 
was liable to be marred by circumferential rings of 
segregate associated with mould vibration. The 
damaging effect of vibration had been confirmed by 
tests on vibrated unrotated ingots. Chemical 
analyses showed little variation in average com- 
position of samples taken radially from castings of 
70 : 30 brass, but the aluminium-copper alloy and 
the bronze castings showed inverse segregation, the 
outer portions of the castings being rich in copper 
and tin respectively. The solidification of these 
thick cylinders proceeded, in general, from the 
outside towards the inside, the bore position being 
that where solidification finally occurred. Some 
examples of irregular solidification, however, had 
been observed. 

Dr. C. H. Desch, F.R.S., who opened the discus- 
sion, asked whether, in the case of large castings 
made by the centrifugal process, any definite relation 
between the scale of the banding and the size of the 
casting had been observed. The authors had stated 
that the viscosity of the metal was considerable just 
above the freezing point and fell off rapidly after- 
wards. He wondered whether this was really the 
viscosity of the metal. As far as his experience 
went, the true viscosity of almost all alloys immedi- 
ately above the liquidus was low and the change 
with temperature was not great. With regard to 
undercooling, in laboratory experiments on a small 
scale there was considerable undercooling, but with 
larger masses of metal undercooling was ordinarily 
found to be very slight indeed. The next speaker, 
Mr. G. Callis, a commercial producer of centrifugal 
castings, discussed the question of banding, and 
stated that when an 18-in. casting was “ trough” 
poured, namely, when the metal was run down an 
inclined trough into the mould, it was extremely 
difficult to get the metal to flow from one end of the 
mould to the other. It had to be “thrown” in 
with considerable velocity and he believed that a 
cause of- banding and porosity was that when the 
metal entered the mould it did not immediately 
spread out uniformly. It travelled round the mould 
along a helical path and there was sufficient time 
for freezing to take place in certain parts and produce 
a difference in crystal size and actual composition to 
cause banding. 

Mr. A. J. Murphy said that for economic produc- 
tion, it was important that the amount of metal 
which had to be removed from the outside of cen- 
trifugal castings on account of cold laps and roughness 
of surface, and from the bore on account of irregular 
shape and porosity, should be reduced to a minimum. 
The conditions which favoured this were, generally, 
a high pouring temperature and a high speed of 
rotation. While he appreciated that considerable 
undercooling could occur in the undisturbed cooling 
of metals, it was difficult to think of a molten metal 








which had undergone an acceleration of speed from 
zero to, say, 50 ft. per second, as undergoing undis. 
turbed cooling. It would be interesting to test the 
effect of vibration on eutectic aluminium-silicon 
alloys with and without an addition of sodium, since 
the degree of supercooling in this material was saiq 
to be affected to an appreciable extent by the pre- 
sence of sodium. In the authors’ view, it would be 
expected that the banding would be less markeg 
or absent, in an alloy in a condition least prone to 
supercool. 

Dr. Northcott, in reply, said that although an 
attempt had been made in the paper to give an 
explanation of the cause of what had been termed 
“vibration banding,” it was clear that the matter 
was not thoroughly understood. For that reason, 
further work was being carried out. It was a fact 
that banding occurred but he did not think that it 
occurred identically at the same places in castings 
prepared under identical conditions of vibration, 
In answer to Mr. Callis, his own experience indicated 
that interrupted flow was most certainly not one 
of the conditions which must be taken into account. 
He did not think the difference between “ trough ” 
and “ ribbon ” pouring was significant, and this was 
another reason why he did not think Mr. Callis’s sug. 
gestion for the formation of these bands was correct. 
If it were, ribbon pouring and trough pouring would 
produce different kinds of bands, and the type of 
segregation mentioned had been found irrespective 
of the method of pouring adopted. As regards 
undercooling, his colleague, Mr. D. McLean, had 
obtained 13 deg. of undercooling in steel, admittedly 
in very small quantities. This work also was being 
continued. An endeavour would be made to carry 
out the experiment with an aluminium-silicon alloy 
suggested by Mr. Murphy. In reply to Dr. Desch, 
there was a scale effect and it was necessary to have 
a fair mass of metal before vibration segregation 
occurred. 


Corrosion oF Zinc BY WATER CONTAINING 
Free Carson DIoxIve. 


The third paper considered at the afternoon session 
was a contribution from the British Non-Ferrous 
Metals Research Association on the subject of the 
“Corrosion of Galvanised Coatings and Zine by 
Waters Containing Free Carbon Dioxide,” by Mr. 
L. Kenworthy and Miss Myriam D. Smith. In the 
absence of both authors the paper was presented by 
their colleague, Mr. E. A.G. Liddiard. The authors 
stated in their contribution that complaints of pre- 
mature failures in galvanised cold- and hot-water 
tanks had led to an investigation of one of the con- 
trolling factors of the corrosion of such tanks, 
namely, the free carbon dioxide content of the water. 
Conductivity water,* a hard public-supply water, 
and a mixture of the two had been tested at room 
temperature, and the hard water tested also under 
conditions approximating to those in domestic hot- 
water systems. Various carbon-dioxide contents 
had been artificially maintained, and both zinc and 
galvanised mild steel tested under each condition. 
Results showed that, both at 18 deg. and 85 deg. C., 
the attack of zine and galvanised mild steel by con- 
ductivity water, a hard public-supply water, and a 
mixture of the two in equal proportions, was in 
general increased by augmenting the original free 
carbon-dioxide content of the waters. In all the 
waters tested, the amount of zinc entering into 
solution increased progressively with increase in 
carbon-dioxide content and the corrosion product 
formed became increasingly soluble. Furthermore. 
in all the waters tested, the pitting of zinc was found 
to be more rapid than that of galvanised coatings. 
The ability of a zine coating to withstand cold supply 
waters was dependent mainly upon adequate thick- 
ness (at least 2 oz. per square foot on each side) and 
soundness (freedom from bare spots and good 
adhesion). All things considered, a hot-dipped 
coating comprising approximately equal proportions 
of outer zinc and alloy layer would appear most 
nearly to provide a reasonable degree of protection 
against the majority of conditions likely to be met 
with in service. The free carbon-dioxide content of 
the water should be kept as low as possible (prefer- 
ably below 0-5 part per million). In hard waters 





* Prepared to give a conductivity of less than 
0-1 x 10-* mho when in contact with purified air. 
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this could be carried out most easily by aeration, 
such as by cascading. In soft waters the addition 
of lime was preferable, since this would also serve 
to increase hardness. A hardness of not less than 
10 parts per million should be aimed at. Further 
work was necessary before recommendations could 
be made regarding the prevention of corrosion of 
galvanised tanks by hot waters, 

The discussion was opened by Dr. U. R. Evans, 
who confined his comments to the section dealing 
with hot water. He said that he took it that the 
attack was of the hydrogen-evolution type. There 
might be some oxygen introduced with the water, 
but the work had been carried out in closed vessels 
and the amount of absorption corrosion must be 
limited, independent of the CO, concentration. The 
next speaker, Dr. W. H. J. Vernon, suggested that 
there might be some correlation between the effects 
found in service with cold and with hot water. 
It was stated that the corrosion of the zinc ceased 
as soon as rusting of the basis steel set in. This 
was presumably due to the fact that when the zinc 
coating broke down the steel was exposed before 
it rusted, or perhaps rusting began as soon as the 
iron was exposed ; the metal immediately became 
anodic, polarity being reversed. Dr. J. C. Hudson, 
who spoke next, said that the authors’ statement 
that electro-galvanised coatings (or others contain- 
ing little alloy, irrespective of their method of 
manufacture) and all alloy coatings, although 
advantageous in certain circumstances, did not 

the same all-round degree of protection, 
should be taken with caution. It was evident that 
the behaviour of an alloy layer was affected by 
conditions of temperature and also by the amount 
of CO, present in the solution. It would be inter- 
esting to see if the authors’ conclusions were con- 
firmed by tests on actual coatings, because at 
present the conclusion had been based on an analogy 
with solid zine. 


Tue KoLuaGRAPH IN Tests oF Sort SOLDERING. 


The last paper considered at the afternoon session 
was entitled “* A Quantitative Study of Soft Solder- 
ing by Means of the Kollagraph.”” The author, 
Mr. L. G. Earle, of the Research Department, 
Messrs. Capper Pass and Son, Limited, Bristol, 
stated that the time factor was important in any 
method of quantitatively evaluating the jointing 
capacity of a soldering system. The term “ joint- 
ing capacity "’ could be analysed into two indepen- 
dent characteristics, namely, its time/temperature- 
wetting characteristic and its interfacial-tension 
characteristic. An apparatus, called the “ Kolla- 
graph,”’ used for measuring these two independent 
characteristics, had been constructed to the author’s 

i It consisted of a bath of molten solder at 
the test temperature, with provision for raising 
the bath until it just made contact with the under- 
side of the specimen, and a robust balance, from 
one arm of which the specimen was suspended. The 
load was balanced by means of a chain and the 
balance pan was retained for zero adjustment. 
Attached to the pendulum of tke balance was a pair 
of delicate spring-loaded electrical contacts. In 
circuit with the two contacts were two relays opera- 
ting an electric motor which, in turn, raised or lowered 
the chain and maintained the beam balance. Fin- 
ally, a light pen, which moved in sympathy with 
the movement of the chain drum, was provided, 
and this made an autographic record of the load on 
the chart of a high-speed recorder. The specimen 
was approximately 7-5 cm. in length, and the maxi- 
mum surface tension developed was about 6 gm. 
to 7 gm. on the beam. The autographic records 
obtained were called Kollagrams, the ordinate mean- 
ing the interfacial tension and the abscissa the time 
in seconds. As soon as “ wetting’’ had started, 
an interfacial tension was developed and the pen 
recorded an upward movement. 

It had been found that different types of solder 
were selective in their reaction to both stock and 
flux. According to data obtained with the Kolla- 
graph, the generally accepted replacement value of 
one unit of antimony for two of tin in a solder, was 
shown to be conservative when soldering on tin- 
plate and terne-plate, and approximately correct 
for copper when employing a solder containing 40 
per cent. of tin and using zinc ammonium chloride 





flux. Silver, on the other hand, appeared to be 
most selective in its effect. The addition of 0-85 
per cent. of silver to 40 per cent. tin solder made it 
equivalent, in terms of minimum effective wetting 
temperature (M.E.W.T.) to 63 per cent. tin (eutec- 
tic) silver-free solder on copper with resin flux ; 
while, in 25 per cent. tin solder on copper with zinc 
ammonium chloride flux, silver was found to be 
ineffective. It was evident that the successful use 
of silver-bearing solders was limited. The M.E.W.T. 
was defined as the lowest temperature at which a 
solder system produced instantaneous wetting 
(within a sensitivity of measurement of 0-2 second) 
of edge-dipped uniform sheet or strip. Antimonial 
solders were much wider in their application, only 
zine stock being specifically barred, while lead-tin 
solders containing more than 40 per cent. of tin 
were found to be most catholic, making little dis- 
tinction between tin-plate, terne-plate, black-plate, 
zinc, and brass. The Koilagraph appeared to yield 
exact data concerning joint-forming capacity of 
solders, whether the soldering operations were by 
hand, by machine, or by dipping. These data 
enabled the effect of solder composition, flux, stock 
condition, and preheating to be evaluated and 
assessed in terms of M.E.W.T. and the interfacial 
tension developed between the solder and the 
stock. 

Mr. R. Chadwick, who opened the discussion, said 
that the production of Kollagraph constituted a 
noteworthy achievement, and he hoped that an 
instrument maker would be induced to develop and 
market it because it would have applications in 
directions other than the one dealt with in the paper. 
At the same time, he did not like the name given 
to it and preferred that it should be called an 
“automatic precision balance.” The only other 
speaker, Dr. J. McKeown, stated that the author 
had made a comparison of different solders solely on 
the basis of the minimum effective wetting tempera- 
ture and had apparently ignored the values obtained 
for interfacial tension. Surely, in practice, the 
solder must do something more than merely wet 
the stock; it must fill the joint. Soldering was a 
joint-making operation and was not simply a method 
of coating the basis metal. 

The author stated that he would reply to the 
discussion in writing, and votes of thanks to the 
Institution of Mechanical Engineers for the accom- 
modation they had afforded for the meeting, and to 
the President, concluded the proceedings. 





THE PATENT SYSTEM AND THE 
PUBLIC.* 


By W. Wazrren Triaes, M.Sc., M.I.Mech.E. 


I wave chosen for the subject of my address the 

tent system in its relation to the public interest, 
oneal I believe that at the present time, when the 
patent system is coming under the fire of critics both in 
this country and in the United States, it is of great 
importance that all those with real knowledge of the 
subject should rally to the defence of a system which is 
demonstrably vital to the well-being and advancement, 
not only of this country, but of humanity as a whole. 
Who can speak with greater authority on the patent 
system than the patent agent, whose professional life is 
spent in constant and the closest association with inven- 
tion and inventors, with research and research workers 
and with industry and industrialists ? I propose, there- 
fore, to examine briefly the character of the so-called 
“‘ patent monopoly,” the nature of the attacks that are 
being made upon it, and some of the immense advan- 
tages deriving from that system. 

The word “monopoly” is defined by Webster as 
follows: ‘‘ (1) The exclusive right, privilege, or power, 
of selling or purchasing a given commodity or service 
in a given market ; exclusive control of the supply of 
any commodity or service in a given market; hence 
often in popular use, any such control of a commodity, 
service, or traffic in a given market as enables thé one 
having such control to raise the price of a commodity or 
service materially above the price fixed by free com- 
petition. (2) A grant or charter of a monopoly (in 
sense (1)), etc.” : 

The popular sense of “monopoly” in the above 
definition is to be particularly noted, for it is submitted 
that the whole basis of the attack in relation to patents 





* Presidential address to the Chartered Institute of 
Patent Agents, delivered in London on November 22, 
1944, Published by permission of the Council. Abridged. 


rests upon this popular meaning, and upon a complete 
failure to understand the kind of monopoly which is 
conferred by a patent and the clear distinction which 
exists between the patent monopoly and the kind of 
monopoly so freely granted by the monarchs of England 
in the Sixteenth and Seventeenth Centuries for the 
reward of favourites or for the raising of revenues. The 
latter were monopolistic rights to manufacture and sell 
things already in existence, such as salt, sulphur, and 
starch, and the recipients of these royal favours were 
not the discoverers of the things which they had the 
sole privilege of making or selling. The only considera- 
tion for the grant of such a monopoly was the possession 
of a long purse, and a willingness to place it at the 
disposal of a needy monarch in return for the grant of 
a royal favour. 

On the other hand, a patent monopoly is a reward for 
the invention or discovery of something new, some- 
thing before unknown, something added to the sum 
total of human knowledge, utility and well-being ; 
something which the inventor or discoverer, if he were 
indifferent to the acquisition of fame or fortune, might 
easily have withheld from his fellow-men. By the 
monopoly that goes with a patent, therefore, the Crown 
recompenses, and, for a limited time, protects the 
inventor or discoverer who gives to the world the use 
and benefit of his invention or discovery. It has, in 
fact, been truly said that, on the one hand, monopoly in 
the old or popular sense deprives the public of some- 
thing to which it had free access before the grant of the 
monopoly ; while, on the other hand, the tent 
monopoly gives to the public something which was 
unknown to it and non-existent in the public domain 
before the grant of the patent monopoly, and some- 
thing which, in all probability, it never would have had 
but for that grant. 

It is, indeed, a thousand pities that the word ‘‘ mono- 
poly” has become so firmly attached to the word 
“patent.” A patent merely gives to the patentee the 
right, for a limited term, to exclude others from making, 
using or selling the new thing which he has invented or 
discovered. It is a property right, and is no more a 
monopoly than are other property rights. This truth 
has been most aptly expressed by the late Dr. John H. 
Wigmore, Dean Emeritus of North-western University 
Law School, in an article on the patent system which 
appeared in the New York Journal of Commerce in 
March, 1943. In that article, Dean Wigmore expressed 
with much cogency the idea that I wish to put to you. 
He said : 

(1) Let us test this thesis by some simple illustra- 
tions :— 

(a) My right to personal corporal safety and freedom 
means simply that the law will keep anyone else from 
striking me with a weapon or making me a slave. In 
short, the law grants me a monopoly in the use of my 
corporal person. 

(b) My right to domestic relations means simply that 
the law will keep anyone else from hurting or abducting 
or seducing my child or my wife. In short, the law 
recognises my interest in them as exclusive, i.e., a 
monopoly. 

(c) My right to property, i.e., the house or office, or 
the motor car or the books in my library, means simply 
that the law will keep anyone else from intruding or 
damaging or appropriating the thing. This is a mono- 
poly of its use tor me. 

(d) What, then, is a patent right? It is simply the 
law’s promise to keep anyone else from making and 
vending the thing that I make according to the formula 
that I have invented. The social merit at the basis of 
this right is the general conviction that such invention 
deserves firm encouragement. But, once the right is 
so recognised, it is no different in nature from the funda- 
mental rights of property, personal security, and 
domestic relations, as above anal There is nothing 
peculiar to it as amonopoly. They are all monopolies.” 

It was a clear recognition of this fundamental dis- 
tinction between the patent monopoly and those arti- 
ficial monopolies which are so rightly anathema, that 
led to the exception of patent monopolies from the 
wholesale slaughter of monopolies by the celebrated 
Statute of Monopolies of James I, Section 6 of which, 
dealing with patents, reads as follows :-— 

“Provided also that any Declaration before men- 
tioned shall not extend to any Letters Patent and grant 
of privilege, for the term of 14 years or under, herein to 
be made, of the sole working, or making of any manner 
of new manufactures within this realm, to the true and 
first inventor and inventors of such manufacture, which 
others at the time of making such Letters Patent and 
grants shall not use, so as also they be not contrary to 
the law, or mischievous to the State, by raising prices of 
commodities at home, or hurt of trade, or generally 
inconvenient ; the said 14 years to be counted from 
the date of the first Letters Patent or grants of such 
privilege herein to be made but that the same shall be of 
such force as they should be if this Act had never been 
made and of none other.” 





(To be continued.) 
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LABOUR NOTES. 


At a conference, in London on Wednesday last week, 
the Engineering and Allied Employers’ National 
Federation gave a considered reply to the application 
of the National Engineering Joint Trades Movement 
for “‘a substantial advance” in the “ basic wages of 
adult males and boys;” the establishment, at the end 
of the war, of a 40 hours’ working week ; payment for 
statutory holidays; and 12 days’ annual holiday with 
pay. They rejected the claims, Sir Alexander Ram- 
say stating, on behalf of the employers, that there 
were sO many uncertain factors in the economic and 
political outlook of the world that we should not 
endanger our future by wilfully adding to our industrial 
obligations. Mr. Tanner, President of the Amalga- 
mated Engineering Union, who had given the grounds 
of the application at an earlier conference, stated that 
the wages claim would be reported to the Ministry of 
Labour and National Service, in order that it might 
be referred to the National Arbitration Tribunal. The 
employers’ decision on the other claim would, he 
added, be reviewed by the Joint Trades Movement. 
Somewhat similar claims, it should be borne in mind, 
are part of the post-war programme of the Trades 
Union Congress. 





The three trade unions of railwaymen—the National 
Union of Railwaymen, the Associated Society of Loco- 
motive Engineers and Firemen and the Railway Clerks’ 
Association—have now each completed their claims 
for improved w: and working conditions, and a 
joint demand embodying them is shortly to be sub- 
mitted, it is understood, to the railway companies. 
The N.U.R. claim for a minimum weekly wage of 
41. 10s. is stated to be a feature. 





Speaking at a Transport Association luncheon in 
London last week, Mr. Bevin, Minister of Labour and 
National Service, said that the Prime Minister had 
stated that we had discarded nationalisation. He 
(Mr. Bevin) was not one ofthem. He could not believe 
that we could reconstruct the country on the present 
transport charges. He thought that some of the 
charges were far too high and others, probably, far 
too low. The prime factor was that the nation must 
survive. What we had to find was) what were the 
best instruments that we could devise in order that 
it could survive. There would never be crises between 
the State and the industry if the industry were really 
efficient and cheap. 


The Prime Minister’s letter to Sir Walter Citrine 
on the subject of the Trade Disputes and Trade Unions 
Act, 1927, was as follows :—“ I fear there is no possi- 
bility of amending the Trade Disputes Act as desired 
by agreement in the present Government and House of 
Commons. I have ascertained that the overwhelming 
mass of Conservatives would not support such an 
amendment. In view, therefore, of the approaching 
General ‘Election, it would seem to me this question 
is one which should be submitted to the electorate, 
and that their verdict will govern its treatment in the 
new Parliament. I am, of course, always very ready 
to receive you in a deputation from the General Council 
of the T.U.C., but in view of what I have written 
above I do not think there would be sufficient reason 
to put you to the trouble of calling.” 





After considering the letter, the joint committee 
of the Trades Union Congress and the Labour Party 
decided to refer the whole matter to the National 
Council of Labour, which is the highest authority in 
the British Labour Movement. In an official state- 
ment issued after the meeting it was stated that serious 
disappointment was expressed with regard to the 
negative character of the Prime Minister’s reply, in 
view of the reticence exhibited by the trade union 
movement generally, and particularly by the Civil 
Service unions, in dealing with their claim for the 
amendment of the Act. The Civil Service unions par- 
ticularly were firmly under the impression, as a result 
of their meeting with the Prime Minister in August, 
1943, that it was his intention to resume the discussion 
on the affiliation of the Civil Service unions with the 
Trades Union Congress. 





Writing in the report of the General Federation of 
Trade Unions for the fourth quarter of 1944, Mr. 
George Bell, the general secretary, says that had it 
not been for the beneficent influence of British social 
democracy, the living standard of the workers would 
steadily have declined. British democracy, he con- 
tinues, “ has a long history and holds a leading place in 
the world. It has accomplished voluntarily much 
social service which would otherwise have remained 
unknown. This mutual help during times of diffi- 
culties and distress, which is one of the basic principles 
of Christianity is also the basis of the trade union 
movement.” 





The cumulative effect, Mr. Bell goes on to say, of 
the social precept, indicated, “‘ coupled with national 
oe during years of voluntary effort, finds its 

test practical expression in the Beveridge Report of 
1942 and the two Government White Papers on Social 
Insurance and Industrial Injury Insurance of 1944. 
Behind this aim to secure the general prosperity and 
hogpinens of the citizens is the knowledge that part 
at least of modern industrialism with its secret price- 
fixing for productive costs and distribution charges, 
will always be in danger of being directed by calculating 
and mechanical minds.” 


During the quarter under review, Mr. Bell says, 
“assistance to affiliated unions has been given on 
many matters, including questions relating to rates of 
pay and working conditions under the Essential Work 
Order; non-recognition of unions by firms engaged 
on Government contracts; formalities concerning 
change of employment; assistance in negotiations, 
arbitrations, etc.”’ a sv buiiy 

The latest official Trade Report of the United Pattern- 
makers’ Association, states that, including 59 new 
members admitted during February, the total member- 
ship at the end of that month was 14,013. Fourteen 
members were paid trade benefit, and 334 sick benefit ; 
there are 663 superannuated members. 





An Argentine Decree of September, 1944, extended 
to home workers the right to payment of wages for 
statutory holidays. They will be entitled to payment 
of wages for holidays if they have worked for the same 
employers during the fortnight preceding the period in 
which the holiday falls. The amount of pay due will 
be calculated by adding to the worker’s wages for the 
fortnight in which the holiday falls the wages for the 
preceding fortnight and dividing the sum by 25. 





A maximum limit of 8 pesos a day is set for home 
workers and of 12 for occupiers of workshops 
who contract for home work and employ not more 
than three assistants. Occupiers of workshops employ- 
ing more than three assistants and middlemen are not 
entitled to any holiday payments ; but all occupiers of 
workshops must, according to the regulations, pay 
wages for statutory holidays to their assistants, what- 
ever number they employ. 





A tripartite committee recently set up in Queens- 
land, Australia, to examine the apprenticeship question, 
arrived at some interesting conclusions. In its recom- 
mendations special emphasis is placed on the desir- 
ability of careful selection of apprentices. It 
proposes that, in future, selections should be confined 
to those considered suitable for the particular trade 
concerned, and that provision for this should be made 
mandatory under the Apprentices and Minors Acts. 
Employers would retain freedom of choice, provided 
the apprentices selected by them measure up to the 
requirements of the trade as fixed by the Apprentice- 
ship Executive and as tested by the organisation of 
the Director-General of Education. Suitability will be 
based on information shown on the juveniles cumula- 
tive record card from school or on such evidence as the 
Apprentices’ and Minors’ Employment Bureau may 
collect. 





Under existing legislation, the committee says, the 
group committees determine the proportion of appren- 
tices to journeymen in each apprenticeship trade. But 
in practice, they determine quotas for individual 
employers rather than for the trade as a whole, and the 
number of apprentices in training, in relation to the 
future requirements of the trade, is thus haphazardly 
regulated. The committee proposes that regular 
statistics should be obtained pn the number of 
employed (and unemployed) journeymen in each trade 
and the number of apprentices in each year of traini 
for each trade, that these figures should be used as 
the basis of recruitment for the trade, and that each 
group committee should concern itself to a greater 
degree with the proportion apprentices should bear to 
journeymen in the trade as a whole. 





The Acts, the committee says, should be amended 
so that instead of each employer being allowed to 
employ one apprentice, the committee should be able 
to refuse an employer the right to employ any appren- 
tice, irres ive of the number of journeymen em- 
ployed, where facilities for proper training, or other 
good cause for refusal exists. "Finally, it is suggested 
that the indenturing of apprentices to associations of 
employers should be encouraged. It is noted that 
where this procedure was adopted by the Master 
Builders’ Association, the apprentices concerned bene- 
fited greatly. 





SYMPOSIUM ON SURFACE FINISH: 
(Continued from page 239.) 


CONTINUITY IN THE PRODUCTION OF spEcy. 
FIED SURFACE FINISH.+ 


By E. Swarm. 


In the main, these observations deal with finishes 
obtained with standard equipment ; they do not refer 
to super-finishes obtained with special equipment 
designed solely for the refining of surfaces obtained } 
present standard practice. A high standard of finj 
is synonymous with close tolerances where a high 
standard is required. Under these favourable condj. 
tions, a high level of manufacturing technique has been 
developed, and few operations can be abandoned and 
replaced by something new without an increase jp 
cost. Every kind of available process is used where 
its application is most suited for obtaining acc 
and finish, including grinding (which is predominant), 
honing, fine boring or turning, and burnish-broaching. 
Later developments include diamond-impregnated 
hones and wheels of various grades, and superfinishi 
equipment. A further addition is the negative rake 
cutter producing a surface finish which is claimed to be 
as low as 3 micro-inches. Such claims have yet to be 
proved on a production basis, and would only be good 
for unhardened material. 

By common consent grinding is the quickest and 
surest method of reproducing accurate and well. 
finished parts, its most valued asset being that engi- 
neering specifications can be repeated, with reasonable 
attention to the equipment. rating times are fast, 
because suitable abrasives can be selected for the job, 
the time, and the finish considered necessary. On the 
production floors, surfaces are regularly produced by 
grinding operations, ranging from 7 micro-inches to 
60 micro-inches for unhardened steel, and 6 micro- 
inches to 40 micro-inches for hardened steel—with 
exceptions outside these limits. In the course of some 
investigations carried out by the author, the surface 
finishes of 15 different ground specimens of. each 
material were checked, the average for the soft speci- 
mens being 24 micro-inches and 16-6 micro-inches for 
the hardened specimens, including sliding and light 
press fit surfaces. The latter measurements relate to 
diameters to take ball or roller bearings. Examples 
are as follows (measurements being in micro-inches) :— 

Soft Steel. Hardenéd Steel. 
4 examples 8-10 4 examples 6-10 
4 examples 11-25 9 examples 11-20 
5 examples 26-40 2 examples 21-40 
2 examples 41-60 

The present standards now in operation are well 
established ; and if it is required to improve the 
average by approximately 40 per cent., i.c., by reduc- 
ing the ro from 24 to 15 micro-inches, and 
from 16-6 to 10 micro-inches, there will be—for 
those items below 11 micro-inches—an increase in 
machining time. From the viewpoint of high output 
any extra time which reduces the capacity of the ma- 
chine will be looked upon with disfavour and the 
extra cost would have to be justified. Where a machine 
line is already established, a reduction in the capacity 
of one machine may necessitate the provision of an 
additional machine, extra labour, and floor space, and 
may also involve a new layout of existing machines in 
order to provide room (if available) for the new 
machine. It is no mean problem to improve quality 
when it means adding to, or slowing down, existing 
operations. However, since surface finish by direct 
measurement is now a definable quantity, the value 
of any finish can be ascertained experimentally in 
reference to its required function, and the arguments 
against increased cost can easily be countered if the 
facts prove the refinement, or even rougher surfaces, to 
be of definite value. 

If a ground or honed finish is to be improved, the 
matter resolves itself into a choice of the following : 
(1) moderate finish with accuracy and speed of opera- 
tion, as against (2) fine finish, slow operation coupled 


| with the danger of generating excessive temperature, 


with its consequences. Past and present machining 
practice allows finishing operations to be combined with 
stock removal, in the main, and for sizing and truing 
operations to be carried out after heat-treatment. This 
is not conducive to the economical reproduction of 
good surface finish, and is likely to involve the appli- 
cation of the diamond far too often. A high standard 
of ground finish can be maintained and repeated if the 
grinding allowance is reduced to the very minimum, 
0-003 in. to 0-005 in. at the most. This has for its 
object the preservation, for as long as possible, of the 
pattern left in the abrasive wheel by the diamond, and 
this will be achieved when the stock to be removed 
needs a mere “kiss” with the wheel. As there is a 


* Held at the Institution of Mechanical Engineers, 
London, on Friday, March 9, 1945. 

+ Paper presented in Group V. 
Finish on Performance. 
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SYMPOSIUM ON SURFACE FINISH. 


No, 2, No, 2. No, 1. No. 1. 
Fa. 22. Piston-Rine Surrace Frnisu. x 4. 





Fie. 25. Smoorn CytinpER Bore. x 6. 


preparatory operation before the final “kiss,” this 
involves an extra stage in production. 

Some brief results of testing two power units, one 
with surface finishes of 35 to 40 micro-inches (No. 1) and 
one with surface finishes of 7 to 8 micro-inches (No. 2) 
are now dealt with. Present practice leaves some scope 
in the power unit for improvement by the application of 


surface refinement to such items as crankshafts, valves, | b 


and their operating mechanism. Aft of the power unit, 
ball or roller bearings are used without exception, and 
ball bearings provide their own very difficult problems 
if a surface finish of 8 micro-inches is to be improved 
upon. The same degree of certainty does not exist in 
regard to cast-iron cylinder bores; a smooth bore of 
8 micro-inches takes a fair amount of coaxing to com- 
plete its bench test of 17 hours without scuffing of the 
bores, pistons, and rings. From this viewpoint, smooth 
bores are not popular where a high volume of production 
is required. Bores with a roughness of 30 micro-inches 
to 40 micro-inches give no such trouble. Further, the 
accuracy of the rough bore is within 0-0005 in. for 
ovality and taper, and is not the slowest operation on 
a line of six-minute stations. If smoother stones are 
used to obtain a better finish as a substitute for the 





Fig. 23. Surrace Finis or CyLinper Bore. 
x 6. 





Fig. 26. Surrace Frnisu oF CyLInDER BORE. 
x 6 


rougher operation, the time taken to remove the same 
amount of stock, #.e., 0-0025 in. to 0-0045 in. on dia- 
meter, with the same accuracy, is 400 per cent. longer. 
A roughing and finishing operation doubles the time. 
It takes 17 hours’ running to reduce a surface finish 
of 35 to 40 micro-inches to 5 to 7 micro-inches, whereas 
an initial surface finish of 8 micro-inches is reduced to 
2 to 3 micro-inches in five hours or less, with no further 
reduction for 25 hours; but there is the undesirable 
tendency for seizure and scuffing. Fig. 21 shows the 
rate of surface improvement during a 25-hour power 
unit test of the y aye bores. The significance of these 
two graphs is the time taken to reach the optimum 
y “running in” on the test bed. The increase in dia- 
meter for the rough bores 35 to 40 micro-inches (r.m.s. 
value) is 0-00044 in., whereas the increase for the 
smooth bores is 0-00016 in. These measurements are 
averages taken along the piston ring path, and ,the 
figures for actual finish will be half the amounts quoted 
for the surface affected, i.e., 0-00022 in. and 0-00008 in. 
The piston ring wear was very similar in both rough 
and smooth tests; a turned finish was given as it is 
preferable to a ground finish for quick bedding-in 
(Fig. 22). A series of photographs (magnified 10 
diameters but reduced in reproduction) is shown of the 
cast iron surface after honing and after the test, Figs. 23 
to 26. In the finished machined state they require no 
description, the rough being readily distinguished from 
the smooth; this also applies after the test. In the 
case of the rough finish, it will be noted that the cross- 
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hatched honing marks are still rather more predominant 
than the vertical lel lines caused by the piston 
rings. With the smooth finish the piston ring marks 
are more predominant than the cross-hatching. There 
is not much doubt about»the ultimate result of these 
two tests—the 8 micro-inches r.m.s. surface attaining 
the smoothest finish in the shortest time, with no 
perceptible wear. 

The initial friction curves, Fig. 27, show that friction 
was greater for the smooth engine (No. 2) by 6-6 per 
cent, at 550 r.p.m. and 15-7 per cent. at 1,000 r.p.m. 
After five hours’ running at quarter to half full load, 
with progressive increments in the rotational speed 
from 1,000 to 3,000, the curves have very similar 
characteristics, the rubbing surfaces having practically 
completed their refinement within this period (Fig. 28). 
The quantity of metallic material collected in the oil 
filters and sump is interesting ; one would expect the 
rougher the finish the greater would be the quantity of 
abraded material found in the lubricant. There is no 
adequate explanation for the very modest difference 
shown in the analysis (Table I, page 260) of 55-27 per 
cent. for surface No. 1 (rough) and 51-47 per cent. for 
surface No. 2 (smooth), and this can only be elucidated 
by a further series of tests. 

A comparison of present standards of surface finish 
with the results obtainable by superfinishing leaves 
little doubt that where the necessity arises the means 
are available to raise the standard by the installation 
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of supe equipm bearing in mind the 
following ~~) it is not ns cahatioate for grinding or 
honing, and will not F ge any relief to the precision 
called for by these two processes; (2) the grinding 
coolant is invariably a water-base medium, whereas 
superfinishing requires an oil-paraffin mixture ; (3) the 
installation of superfinishing equipment on the grinding 

machine to save further handling is prac ly ruled 
out, because of item (2); therefore, the additional 
operation and equipment is necessary before it can 
come into use on a production basis. 

The automobile industry is vitally interested in the 
improvement of its products, and if superfinishing is 
the next approach towards this end, future progress 
will turn no doubt in this direction. Unfortunately, 
superfinishing equipment was not readily available to 
a eee section of the industry, and know! of its 
application is perhaps not as well founded as it should 
be, use of this. The greater part of the research 
work involved in its development ap to have been 
carried out in the United States, ce) it would seem 

















TABLE I. 
Surface No. 1: 
Rough Finish, | Surface No.2 | 
periees 35-40 Micro- — 
Tacha! 8 Micro-Inches. 
Sump a 2-389 grammes | 2-242 grammes 
Magnetic filter 4-188 > 4-890 am 
Gauze filter 0-243 a 0-230 a 
Total 6-820 7-362 = 
This consisted of :— 
Abraded metallic iron ..| 14- 2 per cent. | 14-03 per cent. 
Iron oxide .-| 29-07 — 28-3 aid 
Soot and oil decomposi- 
tion products -| 44°73 48-53, 
Gauze filter, abraded 
metal and oxide of 
ae 11-27 - 9-14 =, 











preferable at this stage to buy the proved article, and 
not to tax one’s present resources with its redevelop- 
ment. From all accounts, and some very modest 
personal experience, the development of supe 
is not accidental, if it is realised that the gap between 
grinding and lay is in effect fairly wide. ‘High 
standards of , using either method, are com- 
paratively slow, with limited applications; super- 

fills the gap, eliminates lapping, and the finer 
grinding, and gives a higher rate of production, coupled 
with ease of repetition for a specified s finish 
with close limits. 

(To be continued.) 





ANNUALS AND REFERENCE BOOKS. 


Whitaker’s Almanack, 1945.—The 77th annual issue 
of “‘ Whitaker” has been delayed by war-time diffi- 
culties of production, but some compensation is offered 
by the inclusion, after the index, of two pages devoted 
to the list of New Year Honours. In addition to the 
usual features and the valuable diary of the war, there 
are various special articles on such subjects as Britain’s 
war effort, Home Guard, stratosphere and rocket 
flight, etc.; and the section on “ Science and Inven- 
tion in 1944” contains a number of interesting notes 
on recent developments. As usual the Almanack is 
available in three editions, as follows: the complete 
edition, cloth-bound, at 10s. net; the shorter edition, 
in paper covers, 6s. net.; and the library edition, 
bound in leather and containing a special section of 
coloured maps, 21s. net. blishers are Messrs. 
J. Whitaker and Sons, Phand ag 13, Bedford-square, 
London, W.C.1. 

Classification of Copper and Copper Alloys.—During 
the early part of the war, the Copper Development 
Association, Grand Buildings, Tra: -square, Lon- 
don, W.C.2, prepared a publication containing concise 
tabulated data of the more common copper-base 
materials. A revision of the publication, which is 
primarily intended for engineers and designers, has now 
been issued, and the opportunity has been taken to 
include information conce specifications which have 
appeared since the publication of the first edition. The 
pamphlet contains 18 tables covering the various grades 
of copper used for rods, plates, sheets, strip, tubes, wire 
and electrical purposes; special copper alloys; the 
brasses; the manganese-, aluminium-, silicon- and 
phosphor-bronzes; the gunmetals and copper-lead 
bearing metals ; the nickel silvers and copper-nickel 
alloys ; and copper-containi — tods, and brazing 
and silver-soldering materials. In all cases the com- 
position, typical mechanical properties, the British 
Standard Specification, or other specification number, 
and a brief list of the main applications of the particular 
copper or copper alloy, are given. In the columns 
relating to mechanical properties of wrought products, 
the letter (A) refers to annealed conditions and the letter 
(H) to fully work-hardened conditions. Copies may be 
obtained gratis on application to the Association. 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
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MOTOR VEHICLES. 


564,707. Axlebed. Kirkstall Forge, Limited, of Leeds, 
and F. R. Cowell, of Leeds. (3 Figs.) March 31, 1943.— 
The invention aims at overcoming difficulties in the drop 
forging of the larger sizes of axlebed, the procedure 
hitherto being to drop forge one half of the axlebed, and 
then to turn it round and forge the other end, an overlap 
of 3 in. being allowed on the dies to ensure the metal 
being brought to the correct section at the middle. By 
this method, however, it is difficult to keep the axlebeds 
to length, and it is necessary, therefore, to subject them 
all to an additional operation to bring them to the right 
length. In addition, only one end is in the dies and the 





(364,707) 


projecting portion has to be held by the stamper. This 
makes the operation rather difficult and calls for the 
employment of skilled labour. The axlebed is built up 
of two separate complementary right- and left-hand drop 
forgings 10, 11, each terminating in ® socket 12 for the 
king pin of the respective stub axle." The forgings are 
of locally thicker section at their inner ends 13, and these 
thickened ends are joined by means of a flash-butt weld- 
ing machine arranged to bring the axlebed to the correct 
length. The thickening of the inner ends of the two 
portions of the axle is comparatively small, being sufficient 
to increase the strength of the weld above that of the rest 
of the forging. (Accepted October 10, 1944.) 


STEAM ENGINES, BOILERS, ETC. 


563,727. Sealing Arrangement for Turbine. The 
British Thomson-Houston Company, Limited, of London. 
(3 Figs.) March 12, 1942.—The invention relates to 
sealing arrangements for elestic-fluid turbines of the 
kind for sealing rotatable bucket wheels to stationary 
nozzle members. An elastic-fiuid turbine has a casing 10, 
a stationary diaphragm or nozzle member 11 supported 
on the casing and a rotatable bucket wheel 12 for receiving 
elastic fluid from the diaphragm. The diaphragm has a 
number of circumferentially spaced partitions 14 forming 
nozzle passages between them for directing elastic fluid 





(563,727) 
towards the bucket wheel. The outer ends of the parti- 
tions are secured to and supported on a ring 15 and the 
inner ends of the partitions are secured to a disc 16. 
During the manufacture of the diaphragm the partitions 


14 are secured to inner and outer bands, which subse- 
quently are fused to an outer ring and an inner disc re- 
spectively. Upon completion of the diaphragm, the inner 
and outer bands are integrally united with and form parts 
of the inner disc 16 and the outer ring 15, respectively. 
The bucket wheel 12 has a number of circumferentially 
spaced buckets 17 with bases secured by dovetail connec- 
tion to a disc 19. The outer ends of the buckets 17 are 





connected by a shroud band 20. Portions of the bucket 
wheel near the inner and outer ends of the buckets are 
formed with annular projections 21 and 22, respectively, 

which have sealing edges in co-operative relation with 
the adjacent face of the diaphragm 11. These edges are 
made of steel, that is, the same material as the bucket 
bases. The outer strip 22 reduces leakage of fluid dis. 

the | Charged from the nozzle passages around the outer tips 
of the buckets and the inner strip 21 reduces leakage of 
fluid from a higher to a lower stage, i.c., around the 
inner portion of the diaphragm disc 16 through the Space 
between the diaphragm and the bucket into the passages 
formed between adjacent buckets 17 of the wheel 19, 

In order to cause minimum wear of the sealing strips 
during operation and to assure constant sealing action 
over a long period of operation, sealing surfaces are formed 
by comparatively soft metal The ring 25 of the dia. 
phragm is formed with an annular groove 24 and an 
outer portion of the disc 16 is formed with a similar 
annular groove. These grooves are filled with sealing 
strips 26. Any one of a number of soft alloys may be 
used for this purpose. Good results have been obtained 
at turbine temperatures of the order of 800 deg. F, 
with a sealing alloy composed of about 61 per cent, to 
69 per cent. by weight of copper, 12 per cent. to 18 per 
cent. zine, 9 per cent. to 15 per cent. nickel, 4-5 per cent. 
to 7-5 per cent. lead, and 1-25 per cent. to 3 per cent. 
tin. The strips may be initially formed in segments and 
brazed or silver-soldered into the grooves. They may 
also be formed by a casting process, casting the desired 
molten metal directly into the grooves. It has been 
found that most of these methods, particularly the casting 
method, cause distortion of the diaphragm. Better 
results have been obtained by forming the strips by a 
welding process. A welding rod is made of the alloy 
and the groove is gradually filled with this welding 
material by electric arc welding. To facilitate the 
complete filling of the grooves, they are made V-shaped 
in section. The sealing edges 21, 22 are formed so as to 
assure substantially constant and uniform sealing engage- 
ment with the adjacent sealing surfaces of the diaphragm 
during varying load conditions causing varying axial 
movement of the turbine bucket wheel. During opera- 
tion, axial thrusts and expansion of the turbine parts 
cause the sealing strips 21, 22 to rub against the sealing 
surfaces of the metal strips and thus gradually cut 
grooves into the latter. One surface of each of these 
grooves is cylindrical and the other surface of each 
groove is conical. The cylindrical surface of each groove 
and the corresponding surface of the sealing strips form 
@ substantially constant seal which is not materially 
affected by axial movement of the rotor during varying 
operating conditions. (Accepted August 28, 1944.) 


MISCELLANEOUS. 


563,026. Flexible Joint for Pipes. The Stanton Iron- 
works Company, Limited, of Stanton-by-Dale, and W. 
Boden, of Stanton-by-Dale, and P. H. Wilson, of Stanton- 
by-Dale. (3 Figs.) January 20, 1943.—The invention is 
@ flexible joint of the type in which a resilient gasket is 
compressed and held in place by a pressure ring or 
gland. The object of the present invention is to provide 
@ flexible joint giving provision for the protection of the 
clamping means against corrosive influences. A resilient 
gasket a is compressed and held in place by a pressure 
ring 6. For use with pipes of the socket and spigot 
type the pressure ring b is constructed of cast iron of 
channel section, the outer web ¢ passing over the socket 
end of the pipe. This outer web has a small caulking 
groove g formed on its inner surface. The heads of the 


a 
a 


at k, in order to facilitate the release of any trapped 
gases or liquids in the blind hole drilled in the socket, 
are located in small pockets j formed in the pressure 
ring 6. After assembly, the caulking or grouting space 
between the gland and the outside of the pipe socket is 
filled with packing material. The small pockets j 
surrounding the bases of the heads A are also filled 
with packing material. In this way, the set pins are 
completely protected against the effects of any external 
corrosive element. Constructions thus made, in addition 
to providing full protection against corrosive influences, 
Possess an additional advantage in that the construction 
of the gland and its subsequent packing relieves the 
securing bolts of any severe shear stress when the joint 
is over deflected. The joint is primarily intended for 
use with standard socket-and-spigot straight lengths of 
pipe. (Accepted July 26, 1944.) 
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A THIRTY-KNOTTER.* 


By ENGINEER-CaPTaiIn Epe@ar C. Smiru, 
O.B.E., R.N. 


Ir one agreed with Milton’s view that it is ‘‘ better 
to reign in Hell than serve in Heaven,”’ an appoint- 
ment as the engineer officer or “ chief ” of a torpedo- 
boat destroyer was regarded with considerable 
satisfaction in spite of the loss of comfort. It was 
a notable event when one became the head of the 
engine-room department, instead of being merely 
the second or third, and life in the old destroyers 
had advantages over service in battleships and 
cruisers. For one thing, there was an absence of 





majority of cases, I suppose, things went fairly 
smoothly. 

There was, however, one qualification necessary 
if one were to enjoy the life, and that was the ability 
to withstand without distress the pitching, rolling, 
heaving, yawing, throbbing and panting of a cockle- 
shell of a warship of some 300 tons, ten times as 
long as she was broad, and built of the thinnest of 
plating. When driven at anything like high speed 
in a seaway, with the propellers racing, the ship’s 
stern seemed likely at times to part company with 
the rest of the hull; in fact, the structure was 
continually being put to every known test for 
materials—alternating, tensile, compressive, bending 
and impact. Never could I lay claim to the quali- 





Fie. 1. 





H.M.S. *“*OnweE.t.”’ 





Fie. 2. Coxiistion Damage to H.M.S. “ ORweEtt.”’ 


much of the usual Service formality, and, for | fication meationed, and for that reason, in 1900, I 


another, there was both charge pay and “ hard 
lying” money. ' Then, too, as the wardroom mess 
comprised only the lieutenant in command, maybe a 
sub-lieutenant as “No. 1,” a gunner of warrant 
rank, and oneself, mess bills were generally low ; so 
that a single officer was comparatively well off, 
while the benefits to a married man were obvious. 
As for the accommodation, the commanding officer 
had a separate cabin, but the others had bunks in 
the none too spacious wardroom, around which 
curtains were hung, giving a slight—very slight— 
degree of privacy. As in all small craft, harmony 
in destroyers’ messes depended on the tempera- 
ments and characters of those in them, but in the 





* Previous articles in this series appeared in vol. 157, 
on pages 63, 303, 433 and 461; on pages 23, 201, 301 and 
401 of vol. 158 (1944); and on pages 181 and 221, ante. 





had declined the offer to become the engineer officer 
of the German-built Chinese destroyer Taku, which 
had been captured at the onset of the operations 
against the Boxers. The fates had decided, however, 
that I should have a turn in one of these wonderful 
little vessels, and, in August, 1906, I found myself 
appointed to the Orwell, of 360 tons and 6,000 h.p. 
I am glad now that I did some time in her, or 
otherwise I should never have had charge of machi- 
nery which represented the acme of mechanical 
engineering of the Nineteenth Century ; but to say 
that my experiences were pleasant, I am afraid, 
would be far from true. 

On the day after I had left the Highflyer on my 
return from Bermuda, I paid my respects to Engi- 
neer-Captain Charles Lane, who was then respon- 
sible for the appointment of engineer officers. After 
a pleasant interview, I left the Admiralty with the 


firm impression that he would send me as senior to 
one of the comfortable 15,000-ton battleships of 
the Majestic class. From London, I joined my little 
family at King’s Lynn and soon afterwards was 
appointed to the Reserve at Chatham, where I 
enjoyed the amenities of the fine new Royal Naval 
Barracks, built on the site of St. Mary’s Convict 
Prison. My appointment was, of course, to the 
Pembroke ; not to the old two-decker I had known 
in 1895, but to a gunboat which had been renamed. 
My recollections of the next few weeks are very 
hazy, save that I spent a week in an old battleship, 
and that I played for a Navy and Marine team 
against the Royal Engineers, when the late Captain 
A. H. du Boulay trounced our bowling in fine form 
and ran up a score of 402, not out. 

In July, I had taken a house on the outskirts of 
Gravesend and it was in a barber’s shop in that 
ancient borough that I picked up the Daily Mail 
and saw among the Naval Appointments, “ Eng.- 
Lieut. E. C. Smith to the Orwell.” There seemed 
something wrong somewhere, but I faced up to the 
music, writing to the commanding officer that I 
did not know why I was being sent to the ship, 
but she would either kill or cure me. She nearly 
did the former. His friendly reply was welcome, 
however, for he told me that the ship had just 
come to Sheerness from Portland to be refitted and 
to have her boilers retubed. Accordingly, I joined 
her at Sheerness. Soon afterwards, she passed into 
Dockyard hands and the gunner, Mr. J. Balcombe, 
and I were left in all our glory with a skeleton crew, 
and with the Maltese steward, Cassar, to regale us 
on Tom Pepper Pot and other mysterious dishes. It 
was not long before the ship was in a muddle from 
stem to stern, a litter of planks, tackle, workmen’s 
chests, disconnected machinery and fittings, our 
only sanctuary being the wardroom, with its swing- 
ing lamp and a small stove. 

My predecessor had made out the defect lists, 
and it was in connection with these that I came into 
contact with that outstanding officer, Engineer- 
Captain R. W. Edwards. My first job was to 
muster stores and spare parts, and to get the books 
into order. There being no boatswain or carpenter 
in a destroyer, the engineer officer was responsible 
for all the work appertaining to “the supply, 
custody, care, stocktaking, survey for condition and 
return of stores,” as defined in chapters XXXII, 
XLV, and XLVI of the King’s Regulations; thus 
there was always a fair amount of paper work, 
which it was inadvisable to allow to accumulate. 
The Naval Store Officers and their staffs in the 
Dockyards were always very helpful to the inex- 
perienced, and I was often indebtedto them. Then, 
too, there were the various admonitions in. the 
Steam Manual to be complied with, periodical 
returns to be sent to the destroyer parent ship and, 
of course, the progress of the refit to be watched. 
Gradually the hammering, cutting, drilling and 
riveting began to have the desired effects, the four 
Normand water-tube boilers were tested, and pre- 
parations made for a full-power trial down the 
Thames to prove the thoroughness of the Dockyard 
workmanship. The trial on December 21, 1906— 
the first I had attended since the paying-off trial of 
the Barfleur in January, 1902—went well, though at 
this distance of time I am not prepared to say that 
we got either the power or speed which were attained 
on her acceptance trials. 

These engine acceptance trials of destroyers, when 
they were being taken over from the constructors, 
were regarded with some degree of disquiétude. As 
one builder put it, “a trial trip was always a matter 
of anxiety in spite of the great care exercised in the 
shops to ensure that nothing but absolutely sound 
materials entered into their construction.” The 
trials were attended by engineer officers from either 
the Admiralty or the Dockyards, and many of them 
could tell tales of broken crankshafts, bent and 
fractured rods, hot bearings, leaky boiler tubes, and 
the like. As for the conditions obtaining on full- 
power trials, in ships both large and small, when, 
20 years later, I was preparing some historical 
lectures for the engineering students at a university, 
I wrote to an old shipmate who knew far more about 
such things than I, and he replied: “Can’t you 
work up a picture of an engine-room on a full-power 








trial for these gents; the hot steamy oppressive 
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heat of the engine room, the electric globes seen 
through a blue haze of oily vapour, the flying 
cranks throwing oil and salt water over all, hands 
drenched to the skin and blinded by oil and water, 
the engine-room platform pulsing under one’s feet, 
the roar of the forced-draught fans, the slam and 
throb of the feed pumps, the tearing rush of steam 
through the cylinders and the eduction pipe, and 
the plates inches deep in slippery slush which makes 
every movement dangerous? I can’t do it, and 
perhaps it rather calls for a Kipling. Anyhow, I 
don’t suppose it will ever occur again and perhaps 
it is just as well. One doesn’t need a nose so 
much in these days as in the old destroyers, when 
one couldn’t touch the flying cranks and crossheads. 
In those days one just trembled on the knife edge of 
uncertainty with Kingdom Come generally on hand 
in the background if anyone made a bloomer.” 

Reverting to the matter of acceptance trials, the 
late Engineer Captain P. W. Martell, who was in 
charge of the Record Party at Chatham, wrote to 
me in 1933: “ You made some very pertinent 
remarks about the trials of the old 27 and 30 knot 
T.B.D’s. The speed was, as you say, not easy to 
obtain and there was never any margin in spite of 
picked men, picked coal, picked everything. You 
did not go far enough into the matter. The speeds 
were quite farcical. The trials which were run 
from the Dockyards were run with no ammunition 
or stores on board and only just enough coal was 
carefully weighed into the bunkers, to carry out the 
four-hours’ trial. So far as I remember this was 
about 25 tons instead of the 80 odd the boats could 
earry. I rather fancy the guns and torpedo tubes 
were missing and the people on the trial were strictly 
limited. I remember on one trial Thornycroft’s 
manager expressing woe because two or three extra 
people turned up on one occasion adding about 
5 ewt. to the load.” 

The. Orwell was. orie of perhaps some 60 or 70 
torpedo-boat destroyers known as the “30-knotters.” 
The first destroyers, Havock and Hornet, and about 
40 of their immediate successors, were vessels of 
200 tons to 250 tons displacement, with engines of 
about 4,000 h.p. These were known as the 27- 
knotters, and a group of them had made a good 
show at the 1897 Review. The 30-knotters which 
followed had displacements of 300 tons to 350 tons, 
with engines. of 6,000 h.p., but the fullest develop- 
ment of this group was seen in the Albatross, Arab 
and Express, of about 450 tons, and (in the Express) 
9,250 h.p. These three vessels were designed to 
steam at 33 knots, but this speed was, I think, never 
attained, The last group of destroyers with reci- 
procating engines were known as the River class. 
They were larger still, but slower and more habitable. 
A few of the early boats had locomotive boilers ; 
but the Navy never succeeded with that type, and 
the remainder had water-tube boilers known by 
the names of their respective inventors—Yarrow, 
Thornycroft, Blechynden, Normand, Reed and 
White. We were all supposed to know everything 
about these boilers without much telling. The 
engines of the boats were wonderful, and, as my 
friend wrote, we shall never see their like again. 
They were, in the main, four-cylinder triple- 
expansion sets with a stroke of 18 in. to 21 in., 
running at 400 r.p.m., giving piston speeds of 1,200 ft. 
per minute and over. The steam pressure varied 
from 200 lb. to 250 lb. per square inch. Every part 
of the machinery was of the lightest possible deserip- 
tion, the weight working out at about 50 lb. per 
indicated horse-power as against 200 lb. to 250 lb. 
in battleships and cruisers. Shortly after the last 
war, I proposed that a set of these destroyers’ 
engines should be preserved at the Science 
Museum, South Kensington, but the idea could not 
be entertained owing to lack of space. I presume 
they have now all disappeared, but plenty of them 
lie on the bottom of the ocean. 

The late Commander Sir George Armstrong, in 
his Torpedoes and Torpedo-Vessels (1896), wrote 
that ‘“‘the torpedo boat destroyers of the British 
Navy are built for the purpose of ridding the seas 
and the Channel, in particular, of all torpedo craft 
which the enemy may dare to bring into action.” 
They have other functions to-day, when they are 
more like small cruisers than torpedo boats, but, 
when I joined the Orwell, there were no fewer than 


36 of them at Portland, attached to the Channel 
Fleet, and about double that number in Reserve at 
the three southern ports. The Mediterranean Fleet 
had only a mere dozen. For offence, the 30-knotters 
carried one 12-pounder and five 6-pounder guns, 
and two to tubes. The complement was 
about 60 all told. Perhaps it is unnecessary to 
recall that these vessels were all coal-fired. 

Soon after the completion of our refit at Sheer- 
ness, the Orwell joined the Reserve flotilla at 
Chatham, and portions of 1907 were spent tied up 
in the basins. In the spring, there was a cruise to 
Dover, Torbay and other places, and later we 
twice went north to Yarmouth, Bridlington and 
Granton. The photograph of the Orwell, reproduced 
in Fig. 1, page 261, was taken while she was at anchor 
off Bridlington. Constructed at Birkenhead by 
Laird’s, she resembled other Mersey-built destroyers 
in having hertwin engines amidships, with two boilers 
forward and two aft of the engine room. After 
another spell at Chatham, we were placed in full 
commission and sent with others to carry out 
manceuvres in the North Sea, so making the 
acquaintance of the waters around the north coast 
of Holland and the famous Dogger Bank. I had 
managed the short in-shore in the ship 
without too much sickness, but the stiff north-west 
wind and the nasty sea during these manceuvres 
played havoc with my internal economy. I felt as 
little use as a bucket of ashes, and should have been 
willing to be cast ashore on Terschelling. Fortu- 
nately, I had an excellent chief engine-room artificer 
as senior, and it was he who kept things going. It 
was quite plain to me that there were more suitable 
places in which I could serve my King and country 
and so, on arrival at Invergordon, in went my tale 
of woe with an application to be relieved from a 
ship to which I ought never to have been sent. 
The immediate result was a medical survey. What 
that achieved, I don’t know, but I wasn’t done with 
the Orwell yet. 


One evening, we left Invergordon to carry out 
night exercises in the Moray Firth. The boats were 
in two lines, steaming at, I suppose, about 15 knots. 
I was standing close to the engine room hatchway, 
talking with the gunner, Mr. Fisher, who had 
relieved Mr. Balcombe, when to our astonishment 
the ship swerved out of line and went straight for 
the Earnest. Almost before I had got to the 
bottom of the engine room ladder we hit our sister 
ship a glancing blow which bent’8 ft. of our bow at 
right angles, the plates. crumpling up like a silk 
handkerchief. The collision bulkhead remained 
intact, but we were in a nice fix ; if left to ourselves, 
all we could do was to steam in a circle. Another 
destroyer, however, came to our aid and we were 
towed back stern first to the shelter of the haven 
we had not long left. Lightening the ship by the 
removal of the forward ammunition and coal, with 
the bow well up, we were beached, the photograph 
reproduced in Fig. 2, page 261, having been taken 
during this operation. Setting to with might and 
main, with hammersand chisels, we cut through deck 
and sides and keel and, before the boat floated again, 
the damaged nose lay prostrate on the shore. It.was 
not her original bow for, on the night of January 31, 
1903, during an attack in the Corfu Channel, when the 
present Engineer Rear-Admiral Harry Lashmore 
was in her, the fast light cruiser Pioneer, of 2,200 
tons, had deftly severed the whole of the forecastle 
and bridge up to the forward boiler-room bulkhead. 
The Captain, Lieutenant P. A. Robarts, was carried 
off by the Pioneer and afterwards sent back to his 
decapitated craft. The sub-lieutenant, Geoffrey 
Corlett, was picked up from the sea and also rejoined 
his ship, but the gunner, Edward Smith, and 13 of 
the crew lost their lives. Those 27- and 30-knotters 
were often in the wars, but serious accidents like 
this were fortunately rare. 

After the Corfu accident, the Orwell was towed 
the 350 miles to Malta stern first, and our voyage 
from Invergordon to Leith was made in the same 
manner. At Leith, the ship was placed in the hands 
of Messrs. S. and H. Morton, a firm founded by 
Thomas Morton (1781-1832), the inventor of the 
travelling slip for hauling ships out of the water, 
and for two months I was free to roam the streets of 
Edinburgh and see its famous sights, which was 





far better than scouring the North Sea or German 





Ocean. How those on the bridge mishandled the 
ship I never heard, but my skipper unhappily 
incurred their Lordships’ displeasure and lost his 
command. 

By the autumn of 1907, I had become deeply 
interested in the history of naval engineering and 
also in the general history of the physical sciences 
and their application. It was not only that these 
subjects attracted me, but my interest was bound 
up with the so-much-discussed profit motive. In 
Edinburgh, I made full use of any opportunities to 
improve my knowledge, attending lectures, visiting 
scientific institutions—including the fine observatory 
at Blackford Hill—working in the libraries, and 
browsing in the numerous old book shops, the con. 
tents of which seemed to show that one of Scotland’s 
main industries was the production of books on 
theological subjects; there seemed to be millions 
of them. One of my purchases was An Autobio. 
graphical Memoir of Sir John Barrow, late of the 
Admiralty, whom The Times of January 23, 1839, 
said had earned the sobriquet of “‘ The Old Wheel. 
barrow of Whitehall.” Barrow served under 13 
administrations at the Admiralty and was, I suppose, 
the most distinguished of all secretaries. In his 
book, he made many interesting observations about 
inventions, inventors and steam vessels; and 
recorded that, in 1835, commanding officers of these 
craft were directed to forward a monthly statement 
about the machinery, the defects, the fuel consump- 
tion, the speed, and also the “Conduct of the 
Engineers during the Month.” Barrow’s book cost 
me 2d. It has since been rebound and now contains 
also photographs of his monument and the cottage 
in which he was born, both at Ulverston. 

Another purchase was a copy of the eighth edition 
of the Encyclopedia Britannica (1856) which cost a 
pound. Piled on the floor of the Orwell’s ward- 
room, it reached as high as the table, but it was 
soon torn to pieces and the portions I wanted 
bound up in chart paper. This edition was especi- 
ally valuable for the long biographical articles and 
for the six “ Dissertations’ contained in the first 
volume. Three of these related to the history of 
the physical sciences, one being by William Playfair, 
the second by Sir John Leslie, and the third by 
Professor J. D. Forbes, who dealt with the “ Pro- 
gress of Mathematical and Physical Science, princi- 
pally from 1775 to 1850.” This essay is worth 
more than I gave for the whole encyclopedia. There 
were, indeed, giants in the land in Forbes’s day, and 
he knew many of them. He wrote the essay while 
convalescing after an illness, and on December 18, 
1854, in a letter to his physician, Dr. Symonds, of 
Bristol, said: ‘‘ I have finished, or all but finished, 
the ‘ Dissertation ’ It has been a very 
useful as well as t labour—useful, I mean, 
as an employment of interest ; and the very hand- 
some honorarium I am to receive—400 guineas—is 
by no means a matter of indifference.” 

Early in 1907, I had sent Dr. (then Mr.) W. H. 
Maw, Editor of ENGrINzERING, a paragraph about 
the bicentenary of Leonard Euler, the great Swiss 
mathematician, who, so many years a stranger in a 
strange land, was the main contributor to the early 

of the then Imperial Academy of 
Sciences of St. Petersburg. Maw was then the 
President of the Royal Astronomical Society and 
when, on April 18, he wrote to me at Torbay, 
saying that he was using the paragraph in Enai- 
NEERING, he added the postscript : “‘ As you appear 
to be interested in Euler’s work, I am sending you 
by book post a copy of an address which I delivered 
at the Royal Astronomical Society last February, in 
which special reference is made to some of his 
researches which are now bearing good fruit.” 
Thus encouraged, in due course I submitted articles 
on the famous gunnery expert, Benjamin Robins, 
and the wonderful Swiss family of Bernoullis, which 
were accepted and published. Thinking that a full- 
length sketch of Euler might be appreciated, I applied 
myself to this task while at Leith and the result was 
the memoir on Euler published in Enervzerino of 
December 27, 1907. These were the first of many 
such notices, signed or unsigned, which it has been 
my privilege to contribute to these columns. Like 
the eminent Scottish physicist, I found the writing 
of them “an employment of interest” and I was 
no more indifferent to the guineas thus earned than 
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he was to his “ handsome honorarium.” That I 
had use for them will be understood, for, when I 
was at Dover in March, a telegram had informed me 
that I had a third son. A survey of my time in 
the Orwell shows, therefore, that there was progress 
in various directions. 

While I had been frequenting the libraries, admir- 
ing the anatomical models in the Surgeons’ Hall, 
gazing at Raeburn’s portraits, strolling through 
Holyrood, and attending kirk fortified by my 
hostess’s gift of a handful of almond drops to help 
me through the sermon, Messrs. Morton had been 
busy also, and, the reconstructed bow of the Orwell 
having passed the critical eye of the Admiralty 
overseer, we said goodbye to the Firth of Forth 
and, under the command of Lieutenant Owen E. 
Tudor, headed for the Thames. As on this passage 
the ship proceeded in the normal manner, we were 
not washed out aft as we had been on the trip 
from Invergordon to Leith. In turn, the lights 
ashore and afloat, came into view, were passed, and 
faded astern, and soon we were tethered again in 
the fold at Chatham. About three weeks later, on 
January 15, 1908, my application to be relieved 
had the desired result and when, in the summer of 
1908, I again sailed the waters of the North Sea, 
it was in a ship of 10,850 tons. 
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Report on the Measurement of Surface Finish by Stylus 
Methods. By R. E. Reason, A.R.C.S., M. R. Hop- 
kins, M.Sc., and R. I. Garrop, A.R.C.S., B.Sc. 
Leicester: Taylor, Taylor and Hobson, Limited. 
[Price 30s. net.) 

Amon the several methods that have been devised 
for appraising the state of finish of a metal surface, 
those which explore the superficial imperfections by 
means of a finely-pointed stylus offer such advan- 
tages over less direct methods that almost all 
successful surface-roughness apparatus embodies 
this principle. It is not only non-destructive, but 
can be made to provide magnified profiles in different 
directions, which are essential to the analysis of 
roughness in relation to the machining operations 
performed and the function which the surface is 
intended to fulfil—and, indeed, to the establishment 
of surface-roughness measurement on a sound 
scientific basis. Stylus instruments have their 
limitations, however, arising in part from the stylus 
itself and also from the electronic means employed 
to transcribe its indications into graphical form ; 
and it is evident that these imperfections must be 
thoroughly understood before the numerical assess- 
ment of surface finish can be undertaken with any 
hope of achieving concordance among different 
methods or acceptable standardisation. 

These general objectives have been studied in 
great detail during the past few years in the research 
laboratory of Messrs. Taylor, Taylor and Hobson, 
and the report now published presents a balanced 
account of the experimental work and conclusions, 
with special reference to the ordinary use of stylus 
instruments in industry. Starting with a survey 
of the various types of imperfection on machined 
surfaces, the report attempts to define the problem 
of measurement, treating instructively of the effects 
of the wavelengths of the imperfections, the inter- 
action between them, and their influence on average 
and ypot-mean-square numerical values. Some use- 
ful test results are given, demonstrating the effects 
of the radius at the point of the stylus on the 
indicated profile, and of the load on the stylus in 
deforming the metal surface under examination ; 
and these are followed by a discussion of similar 
effects due to sliding or other devices used for 
generating datum lines. The reproduction of the 
profile in electrical stylus instruments, briefly 
treated, serves mainly as a basis on which to con- 
sider the numerical assessment of the surface, in 
which connection the selective character of the 
electrical apparatus and of its indications is shown 
to be important ; thus, the readings of instruments 
differing in selectivity depend on the characteristics 
of the surface being tested, and cannot be compared 
by simple conversion factors. The conclusion 
emerges, therefore, that surfaces can be described 
in terms of indicated roughness and selectivity com- 








bined, more usefully than by a single number. As 
regards the alternatives of ‘‘ R.M.S.” or ‘‘ Average ” 
measures of roughness, the report concedes that the 
former has advantages for analytical purposes, but 
considers that the average numeric is preferable on 
the whole, since it is more easily determined from a 
profile graph and leads to simple instruments with 
linear scales. The authors propose a wavelength 
classification of surfaces, based on / 10 as the factor 
defining the range covered by successive wave- 
length bands, and they suggest standard values for 
vertical and horizontal magnifications in the graphi- 
cal reproduction of surface profiles. 

While indicating the scope of the report, the fore- 
going brief survey omits numerous points of import- 
ance which have been discovered during the experi- 
mental investigations. In many cases, their signi- 
ficance can be fully appreciated only by those whose 
main concern is the design of surface-appraising 
instruments, but the report as a whole is equally 
intended for the production engineer, engaged in the 
art and practice of surface finish. The authors 
recognise that much of the information still needed 
for the development of surface measurement must 
come from industrial sources, and their emphasis 
on the importance of the function of a surface in 
relation to its assessment, as well as their simp'e 
explanations of wave-form analysis and of statistical 
theory, are ample proof of their desire to promote 
the closest possible co-operation between the 
theoretical and the practical aspects of the subject. 





Elementary Statistics. By PRoressor H. Levy and E. E. 
PREIDEL. London: Thomas Nelson and Sons, 
Limited. [Price 5s.] 


WHEN, in the year 1500, Cesar Borgia decided to 
attack his enemies, he consulted his astrologer, who 
told him that conditions would be suitable for the 
action on December 31. Had he lived in the 
Twentieth Century, he would probably have con- 
sulted a statistician and would have had equal 
confidence in the prediction, with no more, and 
possibly less, understanding of the manner in which 
it was educed from the known facts. A large part 
of the general public, including many who should 
know better, are inclined to-day to accept any 
prediction based on statistics as an event or trend 
of events that is inevitable, based on an exact but 
complex science of which they have no understand- 
ing. Too often the statisticians themselves, at least 
as they are reported in the popular Press, seem to 
have an equal faith in the infallibility of the con- 
clusions they have drawn for the future, based on 
facts collected in the past. Any book is welcome, 
therefore, that will assist a larger body of people 
to understand the essentially simple basis of the 
science of statistics and the limitations to which it is 
subject for the purpose of prediction. 

The volume under review goes some way towards 
meeting this need, but it might be much more valu- 
able if the authors had shown a little less interest in 
mathematics and a little more in the practical 
application of statistics. The subject matter is 
generally well arranged and, except in some of the 
more mathematical parts, clearly expressed. The 
principles of assessing types. of measurement, of 
examining and illustrating the variation of these 
and of correlating them, are clearly illustrated. To 
use these records for prediction, the elements of 
probability are explained, after which types of 
curve which agree closely with commonly found 
distributions of errors are dealt with. The last two 
chapters will be of particular interest to engineers, 
as they deal with the control of quality by 
the use of statistical records of inspection which 
may indicate faults in the method of production. 
The, text concludes with a warning: “‘ To’attempt 
to force an interpretation of nature through such a 
law, even if it is mathematically beautiful, can 
only give rise to erroneous conclusions.” With a 
modification of the words “‘ such a law” to “ any 
fixed law,” this would be a good text to place in 
large red type on the desk of every statistician, 
and on the class-room wall wherever budding 
statisticians are being taught. 

It is a pity that a volume such as this, which 
might with a little more thought have been a 
masterpiece, is marred by some rather serious defects. 
Though it is richly illustrated with worked ex- 


amples and exercises for the student, few of these 
relate to the type of problem to which statistics 
might be applied in practice, and the student may 
lose interest, as he must feel that it is a waste of 
energy to apply so much mathematics to problems, 
the solution of which, when found, is of little prac- 
tical value. A more serious fault is that the authors 
seem unable to make up their minds as to the 
probable standard of mathematics that a student 
will have reached before he tackles statistics. A 
great deal of space is spent in explaining in detail 
simple arithmetic that most boys of 14 have already 
learned, while it is assumed, at the same time, that 
the reader is quite familiar with the binomial 
theorem and with the calculus. In one or two 
places, mathematical expressions are used without 
explanation of their meaning or derivation ; in one 
such instance, it is even stated that there is no need 
for the student to understand whence the expres- 
sion is derived. This is a dangerous principle, as 
mathematical terms can lead their user far astray 
in his conclusions if they are used without under- 
standing of their derivation. Generally, this volume 
should be of value as an adjunct to a course of 
lectures on statistics, and it may be hoped that, if 
a second edition is published, it may be revised so 
as to give the work a wider appeal. 





Airport Engineering. By PRoressors H. OAKLEY SHARP; 
G. REED SHAw and JoHN A. DUNLOP. New York: 
John Wiley and Sons, Inc. [Price 5 dols.] London: 
Chapman and Hall, Limited. [Price 30s. net.] 

It is a sign of the times that the construction of 
airports has now advanced to the dignity of being 
recognised as a distinct branch of engineering; a 
development which was on the way before the war, 
but which has been expedited beyond all pre-war 
expectation during the past five years. To what 
extent the war-time technique of military airfield 
construction is applicable to the case of the civil 
airport, is perhaps, rather problematical—enor- 
mously expensive as they promise to be, civil air- 
ports are never likely to be constructed, as military 
airfields often must be, almost regardless of expense ; 
but what is sound engineering practice for the more 
permanent military fields is certain to have a 
powerful influence on the design and construction 
of civil airports. In any case, many of the funda- 
mental considerations are common to both: for 
example, the need to take off and land aircraft in 
winds of any direction, the length of runway needed 
for machines of broadly comparable power/weight 
ratios, the bearing power of. soils, the problems of 
drainage, etc. 

These and many other associated subjects are 
discussed in detail in the present work. All three of 
the authors are connected with the faculty of geodesy 
and transportation engineering at the Rensselaer 
Polytechnic Institute, Mr. Sharp as professor, and 
his colleagues as associate professors. They are 
well equipped, therefore, to bring out the initial 
dependence of the airport designer and constructor 
on highway practice, the divergences from that 
practice which experience has indicated to be neces- 
sary, and the extensions which, in their opinion, will 
be required to meet the needs of the future. Free 
use is made of the data compiled by the United 
States Civil Aeronautics Administration and of other 
official information—for example, the useful table 
of “ Soil Classification for Airport Projects ”’ is taken 
from the Engineering Manual of the United States 
Army. The layout of airports is discussed at some 
length, the book being intended primarily for 
students intending to specialise in airport construc- 
tion and the authors being firmly convinced that, 
great as have been the military demands for aceom- 
modation of this kind, civil air transport needs are 
likely to be still greater. It may be debatable 
whether the maximum foreseeable volume of air 
traffic is likely to justify the wholesale construction 
of airports apparently envisaged by the authors 
(the word “ cost,” we note, does not appear in the 
index) but the thoroughness with which they prepare 
for it, and the amount of work already done and 
here recorded, should commend the book to those 
concerned with British civil air transport, even 
though—or perhaps it should be said, because—its 
outlook and contents appear to be exclusively 





American. It has lessons not only for the student. 
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VIT.—TExtTILE MACHINERY. 


Tue Board of Trade have published, during 1944, 
the export figures for textile machinery during the 
war years. These figures are interesting in that 
they show an average picture of the activities of 
the makers of such plant since the outbreak of war. 
The home market for textile machinery over this 
period must have been extremely small, but, of 
course, the manufacturers have also received 
important armament contracts. The total value of 
textile machinery exports was reduced in the first 
twelve months of the war to about 60 per cent. of 
the pre-war figure, and this level has since been 
maintained. Of this total, the proportion going to 
British India is more than half, and the value of 
exports to India has not changed much since 1938. 

The total weight of machinery exported, on the 
other hand, has been gradually reduced from 70,776 
tons in 1938 to 14,287 tons in 1944; the price of 
machinery exported has increased very rapidly, 
therefore, to about 300 per cent. of the 1938 figure. 
Table I, herewith, gives exports to the various 
destinations over this period, and shows that the 
principal markets were India, the United States, 


Brazil and the Dominions. The average value per | © 


ton of the machinery exported is shown in Table IT. 
It is of interest to examine the make-up of these 
export totals; of the whole, spinning and twisting 
machinery accounts for a little over half, looms 
about a quarter, and other plant a quarter. The 
figures are given in Table ITI. 

The export trade of the cotton textile industry 
was declining rapidly before the war, due largely 
to the establishment of textile manufacturing 
industries in countries such as India, Turkey, the 
South American republics, China and Australia. 
A similar trend was also becoming apparent in the 
case of the woollen, silk and rayon industries, 
although the reduction in volume of exports in 
these cases was much less than in the case of cotton 
goods. This same trend re-acted favourably on the 
textile machinery industry, where British products 
were able to compete on favourable terms with 
foreign manufacturers. Detailed war-time returns, 
apart from export figures, are not yet available for 
publication, but in 1938 one of the largest firms of 
textile-machinery makers exported 95 per cent. of 
their total output, mostly as cotton plant, but 
including a rising proportion of machinery for the 
spinning and weaving of flax, hemp, jute, woollens 
and worsteds. 

The total overseas trade of the textile-machinery 
manufacturers has been greatly restricted by the 
operation of war-time control measures, while most 
of the overseas textile plants have been worked to 
capacity to meet local demands and to supply goods 
for the services in their areas. There can be no 
doubt that, after the war, there will be a considerable 
demand for textile machinery from foreign countries 
which, like Britain, will have to make up arrears of 
maintenance, overhaul and renewal as soon as 
supplies are again available. It is not known to 
what extent orders for any one type of machinery 
have been placed, but most of the large machinery 
manufacturers are reported to have at least two 
years’ orders on their books. 

The main outlet for British textile machinery in 
recent years was India, where the extension of 
cotton, woollen and worsted mills was proceeding 
rapidly. The post-war demands of the country 
have not yet been formulated, but, in view of the 
large output of Indian mills during the war, the 
replacement programme must be considerable. The 
limited war-time exports have been insufficient to 
meet the needs of the industry, and, since there is, 
as yet, no local machinery-making industry, British 
manufacturers, whose products enjoy a high reputa- 
tion in India, are likely to obtain large orders for all 
types of plant. 

Typical of South American requirements are those 
of Colombia and Brazil. It is estimated that the 
former will require in the immediate post-war years 
100,000 spindles, 20,000 spindle twisters, and from 
1,400 to 2,000 looms, together-with a lesser quantity 








of knitting machines and ancillary plant ; while the 
latter is expected to require nine million spindles, 
of which 2-5 million are to replace existing equip- 
ment, and the balance to expand the capacity of 
the mills. (It is estimated that the present weaving 
capacity in Brazil is 270 million square yards per 
annum, and that, of the three million spindles at 
present installed, only half a million are working 
efficiently.) British manufacturers, in the ten years 
1932 to 1942, exported to Brazil over 50 per cent. 
of the looms and other cotton textile machinery 
and over 60 per cent. of the accessories which 
entered the country, but it is known that American 
interests have been negotiating for the supply of 
the nine million spindles referred to above. There 
would seem to be a serious risk that this may prove 
another instance of the loss of a valuable export 
market due to the restrictions which are still enforced 
on British manufacturers. 

During the past year, a good deal of discussion 
has centred on the post-war prospects of the British 


TABLE I.—Unrrep Kinepom : 





of Supply, and the report has given rise to a great 
deal of controversy in the industry. 

The basis of the report is the fact that, between 
1910 and 1936, the American cotton industry was 
reorganised and re-equipped with automatic looms, 
high-draft ring spindles, larger-sized bobbins, beams 
and ancillary equipment, and power-driven handli 
plant for all heavy loads, and was subjected to 4 
thorough analysis on conventional time-and-motion 
study principles. The mill owners deliberately 
sought out young men for the managerial posts, 
and employed operatives who were all much younger 
than their English counterparts. New buildings 
were erected with widely spaced machines, access 
lanes being provided for the use of trucks and 
trolleys, while the older lighting systems were 
largely replaced by fluorescent tubes. In general, 
three-shift working is employed, with, in peace time, 
a 40-hour week. 

Spinning and weaving mills were combined to a 
large extent, and, in some cases, the final set-up in- 





EXPORTS OF TEXTILE MACHINERY (TONS). 














Exported to | 1938. | 1939. | 1940. | 1941. | 1942. 1943. | 1944. 
British India 26,951 18,753 12,041 12,434 9,940 7,888 9,106 
Australia . as 2,615 2,091 6,004 3,364 1,903 761 621 
Canada - Cf oa 1,818 529 1,589 1,430 995 314 220 
Other British countries .. 3,357 2,371 2,197 1,313 912 999 1,103 
gypt o¢ ée es 1,619 3,357 749 1,128 1,048 369 321 
United States of America 1,049 1,397 1,406 1,363 1,812 744 1,028 
Brazil oe a we 5,048" 2,487 2,142 1,113 719 843 468 
Argentine Republic ce 1,177 1,179 1,162 1,174 273 125 97 

Enemy and Occupied Europe 10,436 6,432 1,204 ae _ — _— 
Other foreign countries .. 16,706 8,879 5,544 4,092 1,608 993 1,323 
Total ei a v0 we is 70,776 47,475 34,088 27,411 19,210 13,036 14,287 

Total value of goods exported from the United 

Kingdom (1,0002.) =" _ ” a 8,407 6,212 5,528 5,482 5,036 4,695 5,004 


























TABLE IIl.—United Kingdom: Average Value per Ton of 
Textile Machinery Exported. 








Value Weight Average Average 
Year of of Value Value 

. Exports Exports. | per Ton. | per Ton. 

(1,000%.) | (Tons.) (.) (1988 =100.) 

1938 8,407 70,776 119 100 
1939 6,212 45,475 137 115 
1940 5,528 34, 162 136 
1941 5,482 27,411 208 175 
1942 5,036 19,210 262 220 
1943 4,695 13,036 360 303 
1944 5,004 14,287 356 299 

















TABLE IlI.—Unrrep KInepom : 


cluded all from spinning to finishing of the 
cloth. On the merchanting side, the number of 
organisations was reduced to about 15 large firms 
and about 35 smaller organisations. A number of the 
large manufacturers have a high degree of control of 
their merchanting houses, and, in general, producer 
and merchant are frequently linked by some finan- 
cial arrangement. 

Pursuing a policy of standardisation common to 
many American industries, the textile manufacturers 
have reduced the number of fabrics to a minimum, 
obtaining different finished products by the applica- 
tion of different finishing processes, with the result 





EXPorRTs OF TEXTILE MACHINERY (TONS). 











Type of Machinery. | 1938. | 1939. | 1940. | 1941. | 1942. | 1943. | 1944. 
ee twisting and a gmap cong FR 49,005 27,863 18,659 14,943 10,602 6,829 7,059 
‘or processes pre weaving, 
subsequent to pa a me and twisting. . a 966 498 619 425 448 380 222 
Looms, and parts thereof (except bobbins) 12,497 12,093 9,308 7,906 4,596 3,652 3,777 
Printing and — om «s - 4,099 3,095 1,481 1,209 983 465 849 
Hosiery and knitting ia ie as ~ 562 578 288 164 73 46 44 
Parts and bobbins. . my! Re a 1,553 1,498 1,317 1,438 1,601 1,309 1,781 
All other sorts 2,004 1,850 1,916 1,326 907 355 555 
Total ae Se es a oi 70,776 47,475 34,088 27,411 19,210 13,036 14,287 


























textile industry, and it would seem that the change- 
over to peace-time activities is likely to present, 
at one and the same time, a series of new problems 
and a good opportunity to solve many of those 
confronting the industry before the war. While the 
problems of the woollen and worsted industry are 
not of such a serious character, it has been estimated 
that there were in the cotton industry, at the 
outbreak of the war, at least 10 million redundant 
spindles. ‘In spite of the policy of buying out and 
scrapping such plant whenever possible, this number 
continued to rise. 

The labour strength of the industry was cut by 
50 per cent. as a result of the call-up, and’ the 
subsequent concentration of capacity in nucleus 
firms added to the total of idle machines, a position 
which the industry was prepared to accept as part 
of the national war effort. The hopes raised during 
1944 of an early end to the war in Europe have 
served to stimulate discussion of post-war plans 
for the industry, and, in November, the ‘“‘ Report 
of the Cotton Textile Mission to the United States 
of America, March-April, 1944,” was published by 
the Ministry of Production. The Mission was headed 
by Sir Frank Platt, Cotton Controller in the Ministry 


that mills are able to concentrate on the bulk pro- 
duction of a few staple cloth types and yarn counts. 
It is not uncommon to find only one count of twist 
and one count of weft produced in a mill, and 
mention was made of one mill where the count of 
weft had not changed in 15 years. Such conditions, 
since they permit the installation of standardised 
processing machinery, and provide uniforn® and 
uninterrupted employment of the plant and labour 
force, are ideal for the establishment ‘of accurate 
cost and quantity-control standards. In fact, over 
this period, the output of cloth per operative per 
hour increased in some cases by more than 100 per 
cent. Representative figures were quoted for each 
section of the industry and these are given in 
Table IV, opposite. 

The present state of the American industry, where 
about 95 per cent. of the looms installed are auto- 
matic, contrasts sharply with the position in this 
country, where only 5 per cent. of the looms are auto- 
matic. The general recommendation of ‘he report 
was that, to be able to compete with American 
producers in overseas markets, English mills must 
be re-equipped with more modern machinery, and 








must adopt American operating practice. 
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The publication of the report gave rise to strong 
criticism from the more conservative elements in 
the industry, who argued that British methods 
could not be changed, since the home market would 
not accept standardised products to the same 
extent as did American consumers. Opponents of 
this point of view, however, claim that war-time 
restrictions have shown that standard cloths can 
be made and sold to the British public to an extent 
never before realised ; though it must not be over- 
looked that the public may not be willing to accept 
standardisation in peace time to the extent that 
they have done during the war. In any case, it is 
for the export market that automatic machinery is 
so necessary, and if some British consumers insist 
on having a wide range of individual styles, there 
js no reason why their needs should not be satisfied 
by the use of existing plant at the same time as 
the export trade is served by the installation of 
new automatic looms, and correspondingly modern- 
ised spinning and processing plant. 





TABLE IV.—PER CENT. INCREASE IN AMERICAN MAN-Hour Output OF CoTTON CLOTHS, BY PROCESSING 
DEPARTMENTS, IN 1937 COMPARED WITH 1910. 


82 per cent. of the existing spindle capacity and 
72 per cent. of the existing loom capacity, while in 
the finishing sections of the industry the redundancy 
of plant may be even more marked. Inquiry among 
manufacturers, however, showed that much of the 
existing plant required extensive overhaul, and 
that many companies were determined to modernise 
their factories by installing new machi at an 
early date. The Board estimated that the industry, 
out of resources at its disposal, will spend about 
431. million on textile plant after the war. As this 
is based on 1939 price levels, it is probable 
that the actual money spent will exceed 701. million. 
It is possible that the stimulus of the Platt Report 
may react favourably on that part of the industry 
which did not propose to modernise to any great 
extent, in which case the above figures may be 
considerably exceeded. 
Since the Allied air offensive, together with the 
advance of the ground forces, has destroyed much 
of the plant-building capacity of Western Europe, 











Per cent. Increase in Man-Hour Output in Mill Producing. 
ers Carded Combed T 

car Yom ‘erry 

Broadcloth.| Broadcloth. Sheeting. Sateen. Flannel. Print, Lawns. Cloth. 

Carding oe 85-12 101-86 112-49 81-39 95-52 93-05 100-00 112-30 
Spinning .. 32-21 31°58 38-89 32-75 32-54 37-35 43-06 45-56 
Spooling and warping 150-00 176-93 169-18 120-00 142-31 159-74 122-22 171-74 
Slashing and — 50-00 37-49 60-00 42-86 57-13 66-67 16-69 65 -56 
Weaving .. 48-43 60-00 37°78 47-30 50-56 41-24 184-90 290 -62 
Cloth room 11-77 15-38 22-22 4-29 22-22 15-34 20-05 2-99 





























TABLE V.—UNITED KINGDOM: 


DETAILS OF PLANT IN SPINNING AND WEAVING MILIS BY DATE OF 
CONSTRUCTION. 






































Date of Plant. | 1860-1880. | 1880-1890. | 1890-1900. | 1900-1910. | 1910-1920. | 1920-1930. | Total. 
Number of rer oe 2! 38 122 340 746 540 483 2,269 
Per cent. be és 1-4 5-4 15-0 33-0 23-9 21-3 100 
Number of ae. ae a 130 1,097 4,137 6,473 3,418 1,885 17,140 
Per cent. ‘i sn 0-8 6-4 24-1 7°38 19-9 11-0 100 
Number of draw frames oil 45 444 606 555 151 2,021 - 
Per cent. th 2-2 10-9 22-0 30-0 27-5 7-4 100 
Number ofcombers .. <t — — = 28 104 224 446 
Per cent. ea in — _ oe 6-3 43-5 50-2 100 
Number of flyer frames ap 556 1,699 2,316 3,442 2,443 899 11,355 
Per cent. . és a 4-9 15-0 4 30-3 21-5 7-9 100 
Number of mules... ..| 144 1,364 1,320 3,152 1,447 297 7,724 
Per cent. te - 1-9 17-7 17-1 40-8 18-7 3-8 100 
Number of ring frames. . oad _ 485 1,624 3,310 2,229 1,138 8,786 
Per cent. es am oi _ 5-5 18-5 37-7 25-4 12-9 100 
Preparatory plant, number of 

machines .. 19 33 34 66 146 123 421 
Per cent. ‘ 4-5 7-8 8-1 15-7 34-7 29-2 100 
Number of looms o ¥ 5,936 6,597 7,045 13,327 12,546 2,571 47,042 
Per cent. ‘ - “s 12-7 14-0 15-0 26-0 26-0 5-5 100 


























When the war with Germany comes to an end, 
the population of Europe will have to be clothed, 
especially during the winter months, and, to satisfy 
this demand as well as that of the home consumer, 
British textile mills are likely to be kept busy for 
several years, particularly until the Continental 
mills have been re-equipped. This period of heavy 
demand should be accompanied by an improvement 
in the profit-earning capacity of the industry as 
compared with pre-war years and thus should enable 
a large measure of re-equipment to be carried out. 
The magnitude of the re-equipment problem 
involved is shown by the fact that, apart from the 
question of the installation of automatic looms and 
other plant for the production of standard cloths, 
much of the Lancashire equipment is very old, 
and, although in good order and capable of running 
for another 50 years, cannot compete with newer 
plant in its own class for speed of output or 
economy. An assessment of the age of machinery 
in spinning and weaving mills (published in the 
P.E.P. Report on the Cotton Industry and quoted 
in the Platt Report referred to above) is given in 
Table V, herewith, and shows what a large propor- 
tion of the mules and looms in use before the war 
were built in the last century. 

The Cotton Board Committee on Post-War Pro- 
blems stated in January, 1944, that the ultimate 
capacity of the industry may have to be reduced to 





there should be a strong demand from European 
countries for British textile machinery. The total 
demand for textile machinery in the immediate 
post-war years, therefore, may prove extremely 
heavy, and fears have been expressed lest competi- 
tion should drive up the level of prices and react 
unfavourably on those British textile manufacturers 
who wish to re-equip their mills. One spinner’s 
representative, for example, expressed the opinion 
that post-war selling prices for machinery are likely 
to be 300 per cent. to 400 per cent. higher than 
pre-war prices, and that this would hamper the 
recovery of the cotton industry. One of the leading 
makers of textile machinery replied to this that, if 
it were possible to supply new plant to-day, the cost 
would probably not be more than 100 per cent. to 
120 per cent. over the pre-war level. The fact that 
textile-machinery makers can look forward to a 
steady flow of orders should enable them, by 
spreading overhead charges over a larger volume of 
production, to keep prices down to levels which 
otherwise would not have been possible. 

The Cotton Board, in order to clear up these and 
similar questions, held a series of discussions during 
the year, as a result of which the chairman of the 
board (Sir Raymond Street) announced through the 
Press that, in the course of discussion with the machi- 
nery manufacturers, a substantial measure of agree- 


satisfactory assurances concerning their post-war 
price policy and had agreed to grant a high degree of 
priority to home orders ; and the Cotton Board had 
decided, therefore, not to ask the Government to 
impose price control on machinery makers. At the 
same time, makers of spinning machinery and looms 
intimated that they did not seek protection against 
imports of foreign machinery. Makers of winding 
machinery, however, asked for the same degree of 
protection against foreign competition as they had 
received in 1939, and that free importation should 
be allowed only if the machines for the purpose 
required were not manufactured in this country. 
Although it is not yet possible to assess the extent 
to which the recommendation of the Platt report is 
likely to be carried out, it is known that the policy 
of the Cotton Board favours the re-equipment_of 
mills with modern machinery at the earliest possible 
date, and that the controlling body has not lost 
sight of the desirability of greatly increasing the 
proportion of automatic looms in the Lancashire 
mills. The full mechanisation of output, which is 
essential if markets are to be secured in the cheaper 
price ranges, has proceeded very slowly hitherto in 
this country. As mentioned above, in 1937 only 
5 per cent. of the British looms were automatic, as 
against 95 per cent. in the United Statés and, to 
improve the position of British textile manufac- 
turers, it was proposed by the Cotton Board that a 
factory should be set up to manufacture automatic 
looms on mass-production lines in the United King- 
dom. It was that a central fund should 
be established to provide the necessary means for 
the purchase and installation of automatic looms, 
the fund to be financed by contributions from the 
Government, the Cotton Board and from cotton and 
rayon merchants. It is hoped that a modernisation 
programme on these lines will assist greatly in the 
solution of the present labour troubles and will 
enable Lancashire to compete once more, on favour- 
able terms, with foreign producers for overseas 
markets. 

As far as is known, no British machinery manu- 
facturer has yet agreed to set up a plant to mass- 
produce automatic looms. As the plant would have 
to be of a type entirely new to this country, with 
machine and assembly lines on American principles, 
the project may well be too large for any single 
company to undertake in addition to their normal 
business. A possible development, however, would 
be for Textile Machinery Makers, Limited, which 
comprises the six main manufacturers of cotton-mill 
machinery, to finance a subsidiary company to 
undertake the work on behalf of all the members of 
the parent company. The position of the manu- 
facturing group has been strengthened by an agree- 
ment, recently completed, whereby a majority share- 
holding in Messrs. Prince, Smith and Stell, Limited, 
textile engineers, of Keighley, was to be acquired, 
as from March 1, 1945, by the four largest share- 
holders in Textile Machinery Makers, Limited. 





THE ENGINEER IN INDUSTRY.—A brochure of an un- 
usual character has recently been issued by Messrs. Chance 
Brothers, Limited, Smethwick, under the title of The 
Job of the Engineer in Industry. It is concerned only 
with the conduct of the engineer and not with technical 
matters and is in the main, intended for younger men. 
It consists of a number of concise pieces of advice, 
gathered from various sources, as to the behaviour of 
the individual in relation to his employers, colleagues 
and subordinates. This advice, if rationally followed. 
should remove, many possible sources of departmental 
friction while increasing the value to the firm of the per- 
son concerned, and his own potentialities. 





“ PROLITE ” HARD TooL METAL.—A booklet giving 
full particulars of the cemented tungsten-carbide tools 
or tips known as “ Prolite” has been issued by Messrs. 
Protolite, Limited, Upper Woburn-place, London, W.C.1, 
a subsidiary company of Messrs. Murex, Limited, Rain- 
ham. The particulars include instructions for the 
brazing, fitting, grinding, etc., of “ Prolite,” recom- 
mended speeds and feeds, its use for negative-rake milling 
cutters, standard sizes, methods of identifying the 
various grades, and other technical information. In 
addition to the booklet, the firm has published a useful 
sliding indicator, of card and transparent plastic, by 
means of which the grade and working conditions appro- 
priate to a number of metals and alloys can be rapidly 








ment had been reached. The manufacturers had given 


determined. 
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SELF-SEALING PIPE COUPLING. 


MESSRS. EXACTOR CONTROL COMPANY, LIMITED, LONDON. 


Figs [ 
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Fie. 2. Disconnectep COUPLING WITH 


DARLINGTON AND SIMPSON 
ROLLING MILLS, LIMITED. 


Fottow1nec Government sanction for the installation 
of the most modern type of precision rolling-mill plant 
for the production of light steel special sections, granted 
to the Darlington Rolling Mills Company, Limited, 
steps are being taken to consolidate the operations of 
Darlington and Sim Rolling Mills, Limited, which, 
hitherto, has been the holding company. These steps 
involved the winding up of the subsidiary companies 
on March 31, as a result of which the parent company 
became, as from April 1, the operating company, and 
to it were transferred all the assets and liabilities of 
the subsidiary companies. Mr. J. W. Harrison, the 
managing director of the parent company, has been 
appointed liquidator for this purpose. This consolida- 
tion of operations, we are informed, in no way affects 
the manufacturing activities of Darlington and Simpson 
Rolling Mills, Limited, which will be pursued on lines 
enabling the firm to participate to the greatest possible 
extent in post-war developments. The firm was formed 
in June, 1935, for the purpose of acquiring the share 
capital of the Darlington Rolling Mills Company, 
Limited, Darlington, and Messrs. F. R. Simpson and 
Company, Limited, Oldbury, Birmingham, and the 
old-established rolling-mill business of Messrs. J. and 
W. Marshall and Company, Walsall. The business of 
the Bromford Iron Company, Limited, West Bromwich, 
was acquired subsequently. 

Of the two principal constituent firms of the parent 
company, the older is Messrs. F. R. Simpson and 
Company, Limited, having been incorporated in 1912 
to acquire rolling mills originally laid down in Oldbury 
in 1864. Other mills were acquired in 1921 and the 
company has been producing steel sections and bars of 
all descriptions. The other firm, the Darlington Rolling 
Mills Company, Limited, was incorporated in 1928, 
and acquired the undertaking and assets of a company 
of the same name, which itself succeeded a business 
originally established in 1868. The company has 
specialised in the rolling of all types of special small 
steel sections, calling for great precision in manufac- 
ture, for the metal-window, motor-car, and other 
industries. Arches and light rails for collieries have 
also been rolled in substantial quantities. The Crittall 
Manufacturing Company, Limited, metal-window 
manufacturers, London and Braintree, and Dorman, 
Long and Company, Limited, iron and steel manu- 
facturers, Middlesbrough, are substantially interested 
in Darlington and Simpson Rolling Mills, Limited, 
which company affords a notable example of 


close co-operation between producing and consuming 





steel interests. 





Pree Enps SEALED. 


SELF-SEALING PIPE COUPLING. 


WHEN a pipe line containing a liquid or gas under 
pressure has to be interrupted for any purpose it has 
hitherto been necessary to cut off the flow before 
disconnecting is attempted and even then there is 
often some leakage at the point where the disconnection 
is made. In cases in’ which highly inflammable or 
corrosive liquids are concerned, this leakage may be 
dangerous, while in the case of certain gases the esca’ 
of even a small quantity may be serious. The self- 
sealing pipe coupling illustrated in Figs. 1 to 5, above, 
which may be fitted in a pipe line in the same manner 
as a normal coupling, enables the joint to be broken 
and re-made without the loss of any of the fluid or 
the entry of any dirt or air into the separated ends. 
The coupling has been developed by Messrs. Exactor 
Control Company, Limited, 14, Berkeley-street, Lon- 
don, W.1, and the sizes available will range between 
} in. and 8 in., these figures being the equivalent bore 
of the pipes concerned. We understand, however, 
that the firm are prepared to supply couplings up to 
the equivalent bore of 12 in., or even larger if required. 

The coupling, like most connections, consists of two 
parts or elements. These are shown separated in 
Figs. 1 and 2. In most cases both ends are screwed 
for coupling to the pipe by means of sleeves, but in the 
particular example of which photographs are repro- 
duced, the right-hand element is tapered to receive a 
flexible hose. This example, moreover, as well as that 
illustrated by the sectional oe Mae 3 and 4, 
has a flange for attachment to a b . Referring 
to these figures, it will be seen that both elements 
contain a rubber valve, indicated at a in one element 
and at 5 in the other. The valve a is of, roughly, 
L-section and is ey arctany at the back by a metal 
collar and sleeve, the latter acting as guide for a helical 
spring c. In the centre of this element is a part d, 
which, when the coupling is assembled, acts as a stop 
for the valve b, this valve having also a backing sleeve 
and a helical spring e. The part d is held in place by 
the cage f. It will be evident from Fig. 3 that there is 
no obstruction to flow through the coupling. The parts 
are held together by the knurled nut g. When the 
pipe has to be disconnected, rotation of the nut permits 
both springs to extend and push the valves towards 
the centre. At the moment of complete disconnection, 
as will be evident from Fig. 4, the valve a has seated 
itself on the flange of the part d and the pipe is 
effectively sealed. It will be equally apparent from 
Fig. 5 that the spring e has pushed the valve b up to 
a flange of the element and that this pipe also is auto- 
matically sealed. When assembling a coupling, the 
converse action to that described above occurs, the 
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screwing up of the nut causing both valves to be 
pushed back into the fully-open position. 

The material of which the couplings are made 
naturally varies with the purpose for which they are 
required ; for example, if the couplings are to be used 
on aircraft, a light alloy is employed. For other 

, where weight is not important, gunmetal is 
the normal material, and stainless steel is used for 
certain special applications, such as in pipe lines con- 
veying corrosive chemicals or liquids for human con- 
sumption. The rubber valves are of a synthetic rubber 
chosen to ensure reliable sealing and a very long life, 
the latter being necessary since they are continuously 
exposed to the contents of the pipe; the valves, 
however, are easily renewed. Care has been taken in 
the design to obtain a passage through the coupling 
which is as smooth as possible, without constrictions, 
and with the minimum change of direction. Further, 
a clean breaking action, without dripping or any air 
inclusion, on re-connecting, has been secured. The 
basic design admits of any required modifications in 
the external features, such as the screw threads used. 
Bayonet fittings and other quick-release methods have 
been employed where the pressure in the pipe at the 
time of coupling is not high. With the standard 
screwed method of securing the coupling to the pipes, 
pressures up to 200 Ib. per square inch can be readily 
met. 





Porous BRONZE BEARINGS.— A brochure giving a full 
technical description of the ‘‘Compo” oil-retaining 
bronze bearings manufactured by Messrs. Bound Brook 
Bearings (G.B.), Limited, Birmingham, has recently been 
issued by that firm. The bearing is an application of 
powder metallurgy and is intended for use in situations 
where lubrication by frequent attention to grease nipples, 
oil cups, etc., is not practicable. The same principle has 
been more recently adopted by the firm in the production 
of “* Ferrocite ” iron guides for the stems of reciprocating 
valves. 


THE WaR WoRK OF MESSRS. GEORGE KENT, LIMITED. 
—A leaflet giving a summary of the firm’s war pro- 
ductions from September, 1939, to November, 1944, has 
been issued by Messrs. George Kent, Limited, Luton, 
Bedfordshire. In addition to automatic boiler-control 
equipment, measuring instruments for power stations, 
and flow meters for works and factories, the firm have 
supplied quantities of predictors for anti-aircraft artil- 
lery, searchlight motors, petrol meters for aircraft, gas 
meters for barrage balloon gas-producing and filling 
stations, gyro-compass repeaters, torpedo-firing control 
instruments, and other equipment for naval vessels, 
winches and steering gears for wheel and track vehicles, 
and dynamo exploders for R.E. field demolition units. 
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SELF-INDICATING TORSION TESTING MACHINES. 


MESSRS. W. & T. AVERY, LIMITED, BIRMINGHAM. 





Hanp-OPERATED MACHINE. 


SELF-INDICATING TORSION 
TESTING MACHINES. 


THE torsion testing machines illustrated on this page 
and on page 270, embody an interesting utilisation of 
the principles of the compound-lever weighing machine, 
a modification of part of such a machine being employed 
to measure the torque in the test-piece set up by the 
straining gear. Two types of machine are described 
below, namely, the hand-operated machine shown in 
Fig. 1 and the motor-driven machine illustrated in 
Fig. 2; both are manufactured by Messrs. W. and T. 
Avery, Limited, Soho Foundry, Birmingham, 40. The 
main difference between the two machines is in their 
capacity. Inthe hand-operated machine the maximum 
torque that can be applied to the test-piece is 60,000 
Ib.-in. and the longitudinal dimensions of the test- 
piece are limited by the maximum distance between 
the holding devices of 15 in. and a minimum distance 
of 5 in. In the motor-driven machine, on the other 
hand, the maximum distance between the holders is 
7 ft., which can be adjusted down to zero, and structures 
having a radius of 3 ft. can be handled. The maximum 
torque is 175,000 Ib.-in. There are, however, some 
other differences between the two machines ; for ex- 
ample, the indicating dial of the hand-operated machine 
has two concentric sets of graduations and a device 
for changing the capacity of the machine, while the 
dial of the motor-driven machine has only one circle 
of graduations. 

Describing the hand-operated machine first, it will 
be evident from Fig. 1, that both the straining head 
on the right and the measuring head on the left are 
bolted to a common bedplate, and it may be inferred 
that variations in the length of the test-piece are 
accommodated by axial adjustment of the spindle in 
the straining head, the spindle carrying one of the 
holders. The spindle and holder are rotated by 
totally-enclosed worm and spur gearing actuated by 
a large handwheel conveniently situated relative to 
the indicating dial. If, however, it is desired to operate 
a machine of this capacity by power, this can be readily 
arranged for by an extension of the bedplate to carry 
a motor and by the addition of a clutch to the hand- 
wheel shaft. Both holders are of the face-plate type, 
having a diametral tenon slot and four holes for the 
attachment of suitable grips for carrying the test-piece. 
The angular deflection of the test-piece under load is 
read on an adjustable protractor, of large diameter, 
carried on the straining head. This is graduated in 
divisions of 1 deg. from zero to 360 deg., but is pro- 
vided with a vernier which enables readings of 0-1 deg. 
to be made. 

The load is, of course, read on the indicating dial, 
a torque arm, carrying the opposing holder, trans- 
mitting the load to the lever mechanism actuating the 
pointer of the indicating dial. This mechanism is seen 
in Fig. 3, on page 270, but its action will be more clearly 














Fic. 2. Motor-DrivEN MACHINE. 


followed by comparing this view with the outline 
diagram, Fig. 4. Inthe latter the torque arm is shown 
at a, the arrow indicating its direction of rotation when 
the test-piece is under strain. Movement of the torque 
arm is first transferred to a lever b on a fixed fulcrum 
and then to a floating lever c, which has two fulcra d 
and e, by the alternative use of which the movement 
is transferred to the two final levers f and g, both of 
which are on fixed fulcra. The object of the alter- 
native fulcra on lever c is to enable the capacity of 
the machine to be changed at will. The outer scale 
of the dial is graduated from zero to 60,000 Ib.-in. in 
divisions of 100 lb.-in., while the inner one is gradu- 
ated from zero to 24,000 Ib.-in. in divisions of 50 Ib.-in., 
@ more precise reading being thus obtained with the 
lighter loads. The levers are shown in Fig. 4, as set 
for the outer scale, or high, reading. A lever h, on a 
fixed fulcrum, can be tilted round that fulcrum by the 
lever i which is actuated by the crank handle visible 
on the left of Fig. 1, in the cabinet which encloses the 
levers. 

In the position of lever i shown in Fig. 4 lever c 
turns on fulcrum d, the link between lever A and 
fulcrum e being disengaged; but, when lever i is 
turned to the low-capacity position, shown in dotted 
lines, this link is engaged with the fulcrum e and lever c 
turns about this fulcrum, the link between lever h and 
fulcrum d being, in turn, disengaged. The engagement 
of the link with fulcrum eis ensured by the weight j, 
which is inoperative in the high-capacity position of 
lever i. The arrangement of the final levers f and g 
scarcely calls for comment, but it will be noted that 
the latter is provided with a hydraulic dashpot k 
and with a fixed balance weight / at one end and a 
pendant balance weight m at the other. The final 
connection is, of course, to the indicating dial mechanism 
which is of the cam resistant type employed on some 
weighing machines. The dial is shadowless and 
parallax is avoided. The graduations are accurate to 
+ 0-5 per cent. on both high- and low-capacity circles. 
A maximum-load indicating pointer is provided and 
moves freely on a separate spindle so that the accuracy 
of the moving pointer is not affected. The dial is 18 in. 
in diameter. 

It will be seen from Fig. 2 that the motor-driven 
machine has a fixed torque-arm head and a straining 
head which is adjustable along the bedplate. This 
head is carried on rollers and is moved along the bed 
to suit the length of the test-piece by a rack and lever 
arrangement. The machine is shown with a cylindrical 
test-piece in position, but it will be obvious, from the 
concave curvature of the top of the bedplate, that a 
structure, of the radius already mentioned, can be 
mounted between the face-plates, suitable adaptors 
having, of course, to be provided. The faceplates are 
12 in. in diameter and are provided with a diametral 
projecting tenon to act as a key and have four holes 
for l-in. bolts. The straining head consists of a double- 





reduction totally-enclosed oil-bath worm-gear unit 
driven by a three-speed reversing motor suitable for a 
three-phase supply at 400-440 volts and 50 cycles. 
The straining speeds obtainable from the three-speed 
motor are respectively, 1/80 r-p.m., 1/60 r.p.m. and 
1/40 r.p.m. in either direction of rotation. Engage- 
ment is provided by a lever-operated clutch between 
the motor and the reducing unit. The current is 
supplied to the motor through the armoured flexible 
cable seen in Fig. 2, and the motor is controlled from 
the cabinet on the left. A vernier protractor, similar 
to that fitted on the hand-operated machine, is carried 
on the straining head. 

The lever arrangements are shown in Figs. 5 and 6, 
on page 270. As shown in Fig. 6 there is a lever system 
both above and below the torque arm a, this being 
necessary to enable the test-piece to be twisted in either 
direction of rotation at will. In consequence, the torque 
arm has two knife-edges at its end instead of a single 
knife-edge as in the hand-operated machine. Below 
the torque arm there is a semi-floating lever b; its 
fulcrum is not fixed, but is anchored to the cabinet 
base by a link c. Lever b is coupled at the right to 
the extreme end of lever d, which has a fixed fulerum, 
and lever d thus moves downwards when the torque 
arm moves upwards ; that is, when it rotates in a clock- 
wise direction. Lever d is also coupled to the torque 
arm directly by link e, and is thus moved downwards 
when the torque arm rotates in an anti-clockwise 
direction. The balance weight f on lever g ensures 
contact between the link e and the knife-edges on 
which it is carried. Link e¢ is clearly inoperative when 
the torque arm rotates in the clockwise direction. The 
remaining levers h, 1 and m are all carried on fixed 
fulcra and their functions hardly require explanation ; 
it will be noted, however, that the final lever m is 
provided with both a hydraulic dashpot and a balance 
weight. The links i, j and & are, of course, always in 
contact with their respective knife edges since lever d 
always moves downwards when strain is being indicated 
irrespective of the direction of rotation of the torque 
arm. 

The indicating dial is 23 in. in diameter and is 
graduated from zero to 175,000 lb.-in. when British 
units are used. The particular machine in Figs. 2 
and 5, however, formed part of an order for a foreign 
country and the dial is graduated from zero to 200,000 
kg.-cm., in divisions of 500 kg.-cm. It will be realised 
that both machines are of straightforward design and 
that they are not likely to require more attention and 
maintenance than does the normal Avery weighing 
machine. The hand-operated machine is 5 ft. 6 in. 
long by 4 ft. 7 in. wide by 6 ft. 7 in. high overall. 
The dimensions for the motor-driven machine are 
13 ft. 7 in. overall in length, by 7 ft. 9 in. wide, excluding 
the control cabinet. The overall height from the 
floor level is 6 ft. 8 in., but the bed is normally situated 
in a pit 1 ft. 7 in. deep. 
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InstTITUTION OF MECHANICAL ENGINEERS. 


Associate Member.—Lieut.-Col. Wilfrid Herbert Ad- 
cock, B.Sc. (B’ham.), I.E.; Major Basheshar Nath 
Batra, B.Eng. (Sheff.), I.E.M.E. ; Adolf Abraham Bloch, 
Birmingham; Victor George Michael Chatfield, B.Sc. 
(Eng.), Bournemouth ; Henry William Clark, London, 
W.C.2; Bruce Duff, Aberdeen; Joseph William 
Dutton, B.Eng. (L’pool), Aldershot; John William 
Eaton, Wolverhampton ; John Kemp Enock, Wembley; 

James Fisk, Cape Town; Fred Garlick, 
Brooklands, Ches.; David Alexander Grant, B.Sc. 
(Eng-) (Lond.), _London, 8.W.1; 


~ : Fred Hobson, 
jicester; Reginald Meynell Kirton, Abingdon, 
Berks. ; Fi 14 Vaclav Anthony Kristen, R.E.M.E.; 
Leslie C Linder, London, E.14; Lieut. (E.) 


Russell Frederick Linsell, B.Sc. (Leeds), R.N.; Thomas 
McAlpine, B.Sc. (Glas.), Glasgow; Harold Kitching 
MeAndrew, London, N.12;  Lieut.-Col. William 
McKinlay, R.C.E.M.E.; Frederick William Walton 
Morley, B.Sc. (D’ham), Colne; Harold William 
Murphy, Neath, Glam. ; Robert Burns Neilson, Belfast ; 
Thomas Edward Parry, B.Sc. (Eng.) (Lond.), Cannock, 
. Harold Preston. 


R.A.F.; Joseph Harry Race, Manchester; Lieut.-Col. 
Hugh Quentin Alleyne Reeves, M.A.(Cantab.), R.A.S.C.; 
Lieut. David Stanley Round, R.E.M.E.: Dr. Alfred 
Joseph Shroeder, Teddington; Kenneth Wilmot 
Vernon Smith, B.E. (Adelaide), Melbourne, Australia ; 
Shukadeo Narain Srivastava, Patna, India; Stanislaw 
Usakiewicz, London, N.W.1; John Crosby Veale, 
B.Eng. (L’pool), Beverley, Yorks.; Frangois Petrus 
Viljoen, Johannesburg, Transvaal. 


InstrruTIon or ELEctricaL ENGINEERS. 
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B. Lindsay, M.Se., R.N.V.R.; Harold Gordon Lord, 
Surbiton; Norman George McCullagh, Gloucester ; 
William Ian MacFarlane, B.Sc., Glasgow ; Alexander 
Mill, Thames, N.Z.;° Patrick Verdun Neary, Wash- 
ington, Co. Durham ; Charles Francis Nield, Malvern 
Link, Worcs.; Bernard Rothwell Osborn, Wolver- 
hampton ; Jack Herbert Osborn, B.Sc., Luton ; Harry 
Coulston Parker, B.Sc. (Eng.), Manchester; John 
Reginald Parker, London, 8.W.7; Thomas Henry 
Partridge, Dewsbury ; William Henry Penley, B.Eng., 
Ph.D., Gt. Malvern, Worcs.; Ernest Roy Pickering, 
B.Sc., Jarrow, Co. Durham; Thomas Elfed Reece, 
B.Se. (Eng.), Llanelly ; Roderick Gordon Reid, B.Sc. 
(Eng.), Salisbury, S. Rhodesia; John Hindson Rich- 
ardson, Keighley ; Vilhelm Schjelderup Risoe, B.Sc., 
Calcutta; John Colin Rivett, B.Sc. (Eng.), Dorking ; 
Frank David Roberts, B.Sc. (Eng.), London, E.18; 
Edward Leyburn Robinson, Largs, Ayrshire; John 
Prentice Ross, B.Sc., Sutton Coldfield; James Alex- 
ander Sellar, B.Sc., Peterhead; George Frederick 
Slade, B.Sc., Birmingham ; John Edward Turnbull, 
Bishop Auckland; Lt.-Col. John Bryan Wormall, 
A.A. Command; Frederick George Wrapson, South- 
ampton ; Frederick George Wynne, Dudley, Worés. 
Student to Associate Member.—Stanley George 
Casperd, Littlehampton, Sussex; Peter McNeill, 
Norwich ; Peter Prince, Newcastle-upon-Tyne ; Ken- 
neth Harry Quincey, Hull. : 





CELLULAR GLass.—Glass wool has long been used for 
lagging and heat-insulating purposes, but cellular glass 
in rigid slabs, blown up so that its volume for a given 
weight is about 15 times that of ordinary glass, is a 
comparatively new development. According to a brief 
description in Steel for February 5, 1945, the weight is 
10 Ib. per cubic foot, or approximately the same as that 
of cork, which it is able to replace as the buoyant element 
in life-rafts, net buoys, etc. For heat-insulating 
purposes, “‘ Foamglas,” as it is called, is made in slabs 
of 12 in. by 18 in. having any desired thickness. The 
makers are the Pittsburg Corning Corporation, 632, 
Duquesne-way, Pittsburg, Pa., U.S.A. 





Low-VOLTAGE SOLDERING IRONS.—The makers of 
“‘ Solon ” soldering irons, Messrs. W. T. Henley’s Telegraph 
Works Company, Limited, have added two new types of 
iron to the existing range, these being for use in work- 
shops where a low-voltage supply has been introduced 
as a safety measure. The irons are designed for 24 volts 
and 12 volts, respectively, and their power consumption 
is the same as that of Solon irons for normal supply 
voltages, namely, 65 watts. The elements are wound 
on mica formers, and the tails are of silver wire, with 
bead insulation. As earthing is not necessary, the flexible 


leads are of the twin-core type, and the core section being 
greater than that used with irons for normal voltage. 
Irons can be obtained with either an oval or tapered, 
‘soldering bit, or a round pencil-shaped bit. 





Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Architectural and Building Drawing-Office Practice. — 
A new again ae tay of Wain e issued at the 
suggestion ini of Works, contains recom- 
mendations for British Standard architectural and 
building drawing-office practice. A British Standard 
for engineering drawing-office practice has been in 
existence for some and the new publication con- 
stitutes a useful ition to this. It is divided into two 
main parts: the first covers standard practice and 
the second contains recommendations and typical 
examples. The subjects dealt with in the first part 
include standard sizes of drawings and drawing boards, 
thicknesses and 7 agg me Bene 

ttering, scales, me of projection, graphi 
symbols, conventional signs, the eed of 
materials by hatching and colouring, a list of abbre- 
viations. recommendations included in the 
second part of the publication cover the layout of the 
drawing sheet, the numbering of plan units and of the 
drawings themselves, the selection and preparation of 
drawing papers and tracing cloth, and the reproduction 
of drawings. The publication contains 20 full-page 
drawings and illustrations, and to present these on an 
adequate scale the page size of the publication has 
been increased to twice the normal size of British 
Standard Specifications. [Price 5s., postage included.]} 

Galvanised Cisterns, Tanks and Cylinders.—A revision 
of B.S. No. 417, covering galvanised mild-steel cisterns, 
tanks and cylinders, has been issued to cover a range 
of equipment for post-war building. The range has 
been considerably reduced as compared with that 
covered by the 1936 edition, with the object of enabling 
production to be concentrated to meet the anticipated 
demand. Recommendations are given for the quality 
of the material and the workmanship and further 
clauses relate to staying, screwed connections for pipes 
and immersion heaters, tests and marking. The table 
of dimensions for cisterns has been considerably ex- 
tended in order to fix the positions and sizes of overflow, 
inlet, and outlet holes. The object of this is to assist 
in the use of prefabricated pipe work. The relevant 
illustrations from the earlier edition are repeated, 
together with additions showing the standard positions 
of screwed connections for pipes and for immersion 
heaters, and the standard positions of holes in cisterns. 
[Price 2s., postage included}. 


Synthetic Resin Adhesives for Wood.—Two new 
specifications covering synthetic resin adhesives for 
wood have just been issued. The first, B.S. No. 1203- 
1945, provides the methods of test and the technical 
provisions necessary in specifications for purchasing 
synthetic resin adhesives of the phenolic and amino- 
plastic types, with or without additional hardeners, 
for the manufacture of flat or curved plywood. The 
adhesives may be required for hot or cold application, 
are intended for use when the surfaces to be joined can 
be brought into close contact by means of adequate 
pressure, and are manufactured and sold in liquid, 
powder and film form. The second specification, No. 
1204-1945, relates to cold-setting phenolic and amino- 
plastic synthetic resin adhesives for constructional 
work in wood. These adhesives, which are intended 
for the manufacture of wooden structures or assemblies, 
are produced and supplied in liquid and in powder 
form. Particulars of “ gap-fillng” and ‘“ close- 
contact” adhesives are given; the former are for use 
when pressure cannot be applied and the latter when 
surfaces can be brought into close contact by means 
of adequate pressure. The two specifications are 
published under one cover. [Price 2s., postage in- 
cluded.] 





BOOKS RECEIVED. 


Mitteilungen aus dem Institut fiir Strassenbau an der 
Eidgenéssische Technische Hochschule, Ziirich. No. 2. 
Bericht iiber die Untersuchungen zur Beurteilung von 
Strassenbeliigen, hinsichtlich ihrer Konstruktion, Rau- 
higkeit und Verkehrssicherheit. Part I. Die Reibungs- 
kennziffer als Kriterium zur Beurteilung von Strassen- 
beligen. By Dr. ERNST ZIPKES. Ziirich, 2: A.G. 
Gebr. Leemann & Co., Stockerstrasse 64. [Price 
14 Swiss francs.] 

The Problem of the Coal Mines. By Str Ricwarp A. 8. 
REDMAYNE. London: Eyre and Spottiswoode (Pub- 
lishers), Limited, 15, Bedford-street, W.C.2. [Price 
4s. 6d. net.] 

Machine Drawing and Design. A Textbook of Intermediate 
Standard for Engineering Students. By Dr. W. ABBOTT. 
Fourth edition. London: Blackie and Son, Limited, 





66, Chandos-place, Strand, W.C.2. [Price 10s. net.] 





The Admiralty announce that ENGINEER Rxap. 
ADMIRAL J. KINGCOME, O.B., has been promoted to Ep- 
gineer Vice-Admiral and appointed Engineer-in-Chiet of 
the Fleet in succession to ENGINEER VICE-ADMIRAL Sm 
FREDERICK R. G. TURNER, K.C.B., O.B.E., who re. 
linquishes the appointment on account of ill health. 


AIR CHIEF MARSHAL SIR WILFRID RHODES FREEMAN, 
G.C.B., D.S.O., M.C., has been elected a director of 
Babcock and Wilcox, Limited. 


Mr. G. E. Taytor, A.M.I.E.E., has been appointed 
managing director of the Electric Furnace Company, 
Limited, jointly with the present managing directors, Mr, 
D. F. CAMPBELL, M.A., A.R.S.M., M.I.E.E., and Mr, 
W. S. Girrorp, A.R.S.M., M.Inst.M.M. Mr. J. A. 
Monks and Mr. J. C. Howarp have also joined the board. 
Mr. Monks is a director of the subsidiary company, the 
Electric Resistance Furnace Company, Limited, and Mr. 
Howard was the local director of the Electric Furnace 
Company’s Sheffield Office. 


Mr. W. M. CowEN has relinquished his executive posi- 
tion and his directorships of Rolls-Royce Limited, and 
Bentley Motors (1931), Limited, for health reasons. Mr. 
A. G. Exuiorr, M.I.A.E., chief engineer to Rolls-Royce 
Limited, has been elected a director of that company. 


Dr. NorMaN FEaTHER, F.R.S., of the Cavendish 
Laboratory, Cambridge, and University lecturer in 
physics, has been appointed Professor of Natural Philo- 
sophy at Edinburgh University, in succession to the late 
Proressor C. G. BARKLA, M.A., M.Sc., D.Sc., F.R.S. 


Mr. A. J. Lyppon, O.B.E., M.Inst.C.E., Hon. 
M.Inst. M. & Cy.E., Chief Engineer (Roads), Ministry of 
War Transport, is retiring from the public service on 
April 30. His successor is Mr. H. E. ALDINuTON, 
M.Inst.C.E., M.Inst.T. 


Mr. C. ANDREWs, M.I.Mech.E., M.Inst.F., has relin- 
quished his position with the United Kingdom Gas Cor- 
poration, Limited, to commence business on his own 
account, under the style of Charles Andrews and Sons, 
civil and mechanical engineers, 14, Meadow Bank, 
Chorlton-cum-Hardy, Manchester, 21. 


Mr. James A. Price, of Cardiff, has been appointed 
chairman of the Monmouthshire and South Wales Coal- 
owners’ Association in succession to Mr. L. D. WILLIAMS. 
Mr. R. W. BureeEss, of Liandilo, Carmarthenshire, has 
been elected vice-chairman. 


Mr. W. A. NEWMAN, who was for some years Chief 
Mechanical Engineer to the Canadian Pacific Railway, 
has been placed at the head of anew research department 
set up by the company. 


Mr. T. J. SOMERVILLE, late Permanent-Way Shops 
Engineer (Railways), London Passenger Transport 
Board, has now joined the firm of Arthur Balfour and 
Company, Limited, steel and tool manufacturers, Shef- 
field, as technical railway representative, in place of the 
late Major C. F. Torts. 


Mr. D. B. CoLt.eTT, chief labour officer, Dunlop Rubber 
Company, Limited, has been appointed general works 


‘manager of the Ministry of Aircraft Production No. 1 


factory at Speke, near Liverpool, recently allocated to 
the firm, on lease, for peace-time production. 


Mr. G. SHaw Scorrt, M.Sc., F.C.LS., Secretary Emeri- 
tus, Institute of Metals, has been re-elected a member of 
the Council of the Chartered Institute of Secretaries. 


FreRropo Limirep, Chapel-en-le-Frith, Stockport, inform 
us that they are moving their Birmingham depot to 
larger and more convenient premises. As from April 9 
the new address will be Ferodo House, 2-8, John Bright- 
street, Birmingham, 1. (Telephone: Midland 1631-3.) 





UNIVERSITY OF SHEFFIELD.—Three gifts have been 
made recently to the Council of the University of Sheffield. 
Messrs. Redfearn Brothers, Limited, Barnsley, have pre- 
sented a sum of 2,0001. towards the cost of building « 
glass-engineering laboratory ; Messrs. Jackson Brothers, 
Limited, Knottingley, have given 1,0001. to found a 
“Tom Jackson Travel Fund for Students in Glass 
Technology ”; and Mr. F. G. Foster has presented a 
sum of 100 guineas to establish a research prize in glass 
technology. 


HERBERT JacKSON AWARDS, L.M.S. Ratiway.—The 
London Midland and Scottish Railway announce that the 
Herbert Jackson Prize for 1944 has been awarded to 
Mr. J. C. Loach, of the engineering section of the 
company’s f h depart t, for a paper entitled 
“ Experiments on Pre-Stressed Concrete Sleepers.” A 
Herbert Jackson Medal has also been awarded to Mr. 
D. W. Peacock for a paper describing measurements 
made on the Shropshire Union Canal, and Mr. D. A. 
Wright has been highly commended for a paper entitled 








“ The Thermal Resistance at Metallic Junctions.” 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Coal.—The Ministry order enforcing a 25 per 
cent. cut in fuel is being carried out with a minimum of 
friction, thanks to the tactful assistance of the com- 
pustion engineers, who are co-operating actively with 
users in order to minimise inconvenience. Negotiations 
are constantly going on with regard to the 25 per cent. 
reduction in the consumption of gas and electricity, but 
with raw coal the position is different, as the coal is 
being rationed at source. For two or three weeks now, 
many Scottish industrial and commercial users have not 
obtained more than 50 per cent. of their normal supply. 
The domestic supply is, at present, limited to 65 per cent. 
of basic figures. Railways, gasworks, electricity works, 
and first-class priorities (such as Admiralty and other 
Government orders) still take up about 60 per cent. of 
the total fuel available. Great interest has been aroused 
in Scottish coal circles by the publication of the Reid 
report. Scotland has always been more interested in 
mechanisation than either England or Wales, as the 
percentage figures of mechanically-won coal will show. 
The thinner seams that have had to be relied upon, ag 
the richer deposits became exhausted, accounts for the 
earlier adoption of mechanical processes in Scotland. 


Scottish Steel—New business is still scarce, and most 
departments are slack. Hallside works have just resumed 
operation after a period of idleness due to lack of fuel, 
and Dalzell works are only partially employed for the 
same reason. At Clydebridge, the plate mills have been 
able to procure only a small tonnage of plate orders, 
and had it not been for a special order for shipment the 
position would have been much worse. Even sheet- 
makers are quiet in the heavier gauges, but thin sheets 
are wanted in great quantities, and delivery dates are 
three or four months ahead. Galvanised sheets are even 
more difficult to obtain, due to pressure of orders and 
lack of skilled galvanisers. Re-rollers are still short of 
work, though semies are more plentiful than has been 
the case for some years. Production of pig iron is steady. 





NOTES FROM THE SOUTH-WEST. 
CarRDIFF, Wednesday. 

The Welsh Coal Trade.—Business was held severely in 
check on the Welsh steam-coal market last week. There 
was little falling off in home demand over the holidays, 
but production suffered its usual setback, and as a result, 
supplies were even more difficult to obtain. Conse- 
quently, producers had to concentrate upon vital business 
and there was little of the better qualities available for 
ordinary customers who had to be content with what sup- 
plies of lower qualities salesmen could provide. Export 
business was proceeding quietly, but was confined almost 
entirely to Government-directed business. There was no 
revival in the demand from neutral sources. All the 
large descriptions were well placed with forward business 
and inquiry for the sized and bituminous smalls continued 
keen. As the potential outputs of these sorts were well 
sold for a long period ahead, however, little business could 
be effected and the tone was strong. Best dry steams 
were firm, but some of the inferor qualities were on offer. 


Swansea Steel-sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plates and their substi- 
tutes, although less active, was steady in tone. Most 
makers were well placed for orders and were unable to 
accept new business for delivery before the end of July. 
Steel sheets continued to meet with an insistent demand 
and the works were busy. In the scrap-iron and steel 
market there was a strong demand for the better classes 
of material, supplies of which were not easily obtainable. 
Users were, therefore, taking larger deliveries of inferior 
qualities. The prices of iron and steel products and of 
non-ferrous metals were unchanged. 





VIBRATING TAMPER FOR CONCRETE ROADs.—A leaflet 
recently published by Messrs. Allam Road Plant, Limited, 
45, Great Peter-street, London, S.W.1, describes the 
construction and use of the firm’s vibrating tamper for 
concrete roads and other surfaces. The tamper is 
actuated by one or more Trillor electric vibrators, the 
current for which is supplied through a trailing cable, and 
is derived, usually, if no other source of current is avail- 
able, from small portable generating sets, also manu- 
factured by Messrs. Allam Road Plant. 





WorKsHOP HEATING BY GaAs.—A leaflet illustrating 
the method of heating workshops and large rooms by 
gas-fired unit heaters has been issued by Messrs. Harris 
Engineering Company, Browning-street, London, S.E.17. 
The unit heater is of the overhead suspended type, a 
stream of air heated by gas being blown through and 
directed where required by louvres. The air dischargss 
of the standard sizes range from 750 cub. ft. to 3,000 
cub. ft. per minute, the gas consumptions being # therm 
and 2} therms per hour, respectively. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Iron and Steel.—Sheffield works were clearing off orders 
before the Easter break, and some are still busy, but 
there are patches of quietude which could be relieved if 
there were sufficient labour to permit the acceptance of 
all the business offered. Some raw materials are difficult 
to obtain, owing to delay in the granting of permite. 
Active preparations are in hand for dealing with post-war 
trade when permission is obtained to go ahead, but there 
are still so many restrictions at home and in other parts 
of the world that only priority shipments are able to get 
through. 

South Yorkshire Coal Trade.—Coal is in strong demand 
so that adequate reserves may be built up at industrial, 
gas, and electricity undertakings, as well as on the 
railways, to tide them over the pit holidays. Heavy 
allocations for vital services here and in occupied terri- 
tories make it extremely difficult for the ordinary user 
to get the type of coal he requires; alternative and 
inferior types consequently find ready outlets. There is 
still a scarcity of house coal, the demand for which has 
eased with the warmer weather. Coke is in strong 
request, and the domestic qualities of this type of fuel 
are in short supply. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Iron and steel outputs continue on 
a substantial scale and producers of most commodities 
have a good deal of work in hand. Outstanding excep- 
tions are heavy plates and sections, orders for which 
would be very welcome. Expansion in the demand for 
the former, however, is likely. There is a threatened 
shortage of high-phosphorus pig iron and hematite con- 
tinues inconveniently scarce, while supplies of other 
descriptions of pig are only just sufficient for current 
requirements. 

Foundry and Basic Iron.—Increased allocations of 
ordinary foundry pig iron are being called for by North- 
East Coast consumers. Stocks are at a very low ebb 
and the production of Cleveland qualities is still irregular 
and small, although moderate parcels of Midland brands 
are still obtainable for use in this area. It is feared, how- 
ever, that further expansion in the demand might be 
difficult to meet. Light-casting plants have more work 
in hand than has been the case for some time and are 
requiring larger deliveries of pig. The output fully 
covers the requirements of local users but leaves no ton- 
nage for consumption elsewhere. 

Hematite, Low-Phosphorus and Refined Iron.—There is 
no new feature in the hematite branch of trade. Scarcity 
still necessitates the severe rationing of authorised users 
and there is little likelihood of any addition to the limited 
make; consumers engaged on essential work, however, 
are able to obtain parcels sufficient to keep the plants run- 
ning steadily. The outputs of low- and medium-phos- 
phorus iren and of refined qualities are barely sufficient 
for the requirements of the local consuming works. 


Manufactured Iron and Steel.—Semi-finished iron is 
obtainable in satisfactory quantities but the demand 
for steel semies is difficult to supply and there is a ready 
sale for parcels of inferior commodities. Re-rollers are 
pressing for maximum deliveries of billets, blooms and 
sheet bars in order to maintain the output of the mills at 
a level sufficiently high to deal with their contract 
obligations. Finished-iron manufacturers are rather 
busier in those branches in which slackness has been 
marked. Both black and galvanised sheets are heavily 
sold and bookings for most descriptions of light steel are 
extensive, but heavy plates are still slow of sale and 
orders are Much needed for heavy joists and channels. 
Rail mills are assured of full employment for some time 
ahead and colliery equipment continues to be in strong 
demand. 

Scrap.—Certain branches of the scrap market are very 
active. Good cast iron, machinery metal and heavy 
steel scrap are in brisk demand. 





THE LATE Mr. B. J. IvEs.—The death is reported of 
Mr. Bernard James Ives, M.I.N.A., formerly Principal 
Surveyor on the continent of Europe for Lloyd’s Register 
of Shipping. Mr. Ives, who died on April 1 in Exeter, 
was 73 years of age. On concluding his apprenticeship 
at the Leven shipyard of Messrs. William Denny and 
Brothers, Dumbarton, he remained with that firm for 
some years and, after further experience on the Tyne, 
joined the staff of Lloyd’s Register in 1899. At various 
periods, he served in Germany, Russia, and on the 
Adriatic, and, for a time, was general manager of the 
Dublin Dockyard Company. After leaving Lioyd’s 
Register he was in private practice for some years as a 


NOTICES OF MEETINGS. 


—_——— 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





JUNIOR INSTITUTION OF ENGINEERS.—North-Western 

: Saturday, April 7, 2.30 p.m., 16, St. Mary’s 
Parsonage, Manchester. “‘ Roll Grinding Machines,” by 
Mr. J. Gradwell. Institution: Friday, April 13, 6.30 
p.m., 39, Vietoria-street, Westminster, 8.W.1. “Steel 
and the Engineer,” by Mr. A. Roebuck. 


INSTITUTE OF BRITISH FOUNDRYMEN.—Liincoln Section: 
Saturday, April 7, 2.45 p.m., Technicai College, Lincoln. 
“Core Shop Theory and Practice,” by Mr. J. J. Sheehan. 
Lancashire Branch: Saturday, April 7, 3 p.m., Engi- 
neers’ Club, Albert-square, Manchester. ‘“‘Some Ex- 
amples of Quality and Quantity Production of Iron 
Castings,” by Mr. F. Andrew. Middlesbrough Branch : 
Saturday, April 14, 2.45 p.m., Imperial Hotel, Darlington. 
Joint Meeting with THE IRoN 4sND STEEL INSTITUTE. 
“Side Feeding of Steel Castings,” by Mr. B. Gray. 
Wales and Monmouth Branch: Saturday, April 14, 
3 p.m., Engineers’ Institute, Park-place, Cardiff. Annual 
Meeting. ‘‘ Phosphor-Bronze Worm-Wheel Blanks,” by 
Mr. A. Hopwood. W.R. of Yorkshire Branch: Saturday, 
April 14, 6.30 p.m., Technical College, Bradford. Open 
Discussion. 


INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section : Saturday, April 7, 3.30 p.m., Storey’s- 
gate, St. James’s Park, S.W.1. “ Mechanical Handling,” 
by Mr. A. W. Christy. South Wales Branch: Tuesday, 
April 10, 6 p.m., South Wales Institute of Engineers, 
Park-place, Cardiff. Seventeenth Thomas Lowe Gray 
Lecture: “‘ Mechanical Engineering in the Shipyard,” by 
Mr. J. Foster Petree. (Postponed from January 30). 
Scottish Graduates’ Section: Friday, April 13, 7.30 p.m., 
Royal Technical College, Glasgow. “Oscillations in 
Mechanical and Electrical Systems,” by Mr. Jack Willis. 


INSTITUTION OF ELECTRICAL ENGINEERS.—WNorth- 
Eastern Centre: Monday, April 9, 6.15 p.m., Royal 
Station Hotel, Newcastle-upon-Tyne. Annual Meeting 
and Conversazione. Transmission Section : Wednesday, 
April 11, 5.30 p.m., Savoy-place, Victori kment, 
W.C.2. “ Distribution of Tensile Load in Relation to 
Temperature and Sag of Steel-Cored Aluminium Con- 
ductors,” by Mr. E. W. W. Double. Installations Section : 
Thursday, April 12, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. “‘ Factors Influencing the Design of 
Electric Lighting Installations for Building Interiors,” by 
Mr. R. O. Ackerley. 


INSTITUTION OF THE RUBBER INDUSTRY.—Monday, 
April 9, 6.30 p.m., Caxton Hall, Victoria-street, S.W.1. 
Annual Meeting. “American Synthetic Rubber Fa-- 
tories,” by Mr. T. R. Dawson. 


INSTITUTE OF MARINE ENGINEERS.—Tuesday, April 10, 
5.15 p.m., 85, The Minories, E.C.3. Discussion on “‘ Treat- 
ment of Boiler Feed Water, with Special Reference to 
Marine Practice,”’ to be opened by Mr. W. F. Gerrard. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 10, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
“Civil Engineering Research and Its Future,” by Mr. 
W. H. Glanville. Newcastle-upon-Tyne Students’ Section : 
Tuesday, April 10, 6.15 p.m., Bolbec Hall, Newcastle- 
upon-Tyne. Annual Meeting. ‘‘ Engineering Societies 
in Great Britain,” by Mr. W. Annandale. Tees-Side 
Branch: Thursday, April 12, 6 p.m., Spark’s Café, 
High-street, Stockton. “‘ Statistical Methods Applied 
to Civil Engineering,” by Mr. N. A. F. Rowntree. 
Birmingham Association: Thursday, April 12, 6.30 p.m., 
James Watt Memorial Institute, Birmingham. ‘‘ Modern 
Theory and Practice in Building Acoustics,” by Messrs. 
N. Fleming and W. A. Allen. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
April 10, 5.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, Westminster, S.W.1. Annual Meeting. 
“* Progress in Motor-Cycle Engines, with Some Notes on 
Combustion,” by Mr. Joe Craig. Coventry Centre: Tues- 
day, April 10, 7 p.m., Technical College, Coventry. “ The 
Art of Engineering Design,” by Dr. H. E. Merritt. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
April 10, 6.30 p.m., 198, West-street, Sheffield. “‘ Some 
Crystallographic Effects in Metals,” by Dr. D. W. 
Davison. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
ScoTLAND.—Tuesday, April 10, 6.30 p.m., 39, Elmbank- 
crescent, Glasgow, C.2. Annual Meeting. 

DmesEL ENGINE USERS ASSOCIATION.—Thursday’ 
April 12, 2.30 p.m., Caxton Hall, Victoria-street, S.W.1 
“Cold Metal Spraying and Its Application to tettennd- 
Combustion Engines,” by Mr. V. G. Young. 

INSTITUTION OF -PRODUCTION ENGINEERS.—London 
Section: Friday, April 13, 6.30 p.m., Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
$.W.1. ‘ Negative Rake Milling,” by Mr. H. Eckersley. 
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THE TECHNICAL SIDE OF 
THE BRITISH COAL 
INDUSTRY. — 


ALTHOUGH most of the various reports on the coal 
industry that have been published during the past 
30 years or so have made some reference to the 
technical problems of coal production, these com- 
ments have taken the form of summaries, by non- 
technical tribunals, of the evidence submitted by 
witnesses. It is not necessarily an accusation of 
inaccuracy to say that conclusions thus reached and 
promulgated are not quite in the same category as 
a report by the technical men themselves and a 
particular interest, as well as importance, therefore 
attaches to the White Paper on Coal Mining,* 
recently presented to Parliament by the Minister 
of Fuel and Power. It is a report by a Technical 
Committee, under the chairmanship of Mr. Charles 
C. Reid, M.I.Min.E., appointed in September, 1944, 
“to examine the present technique of coal produc- 
tion from coal face to wagon, and to advise what 
technical changes are necessary in order to bring 
the industry to a state of full technical efficiency.” 
The chairman, who is Director of Production in the 
Ministry of Fuel and Power, was formerly general 
manager and a director of the Fife Coal Company, 
Limited. The other members of the Committee 
were Mr. H. J. Crofts, M.Inst.C.E., M.I.Min.E.; Mr. 
D. A. Hann; Mr. John Hunter, M.I.Min.E.; Mr. 
Austin Kirkup, M.I.Min.E.; Mr. J. A. Nimmo, 
B.Se., M.I.Min.E.; and Mr. H. W. Smith, 
M.Inst.C.E., M.I.Min.E. All are either holders of 
responsible technical positions in the industry or 
were so engaged before taking up their present 
appointments in the Ministry of Fuel and Power ; 
two—Mr. Crofts and Mr. H. W. Smith—are Fellows 
of the Geological Society, and Mr. Smith is also a 
member of the Institute of American Mining En- 
gineers. It will be seen, therefore, that the com- 
mittee as a body was well fitted for its duties. 

The tone of the report is indicated at the outset 
by the declaration that “we have undertaken this 
task in our capacity as mining engineers and all our 
conclusions and recommendations have been formu- 
lated from our professional viewpoint. We have 
subjected the systems of mining, the methods of 
working and the normal practices now in operation 
at British mines to a close and searching examina- 





* Coal Mining: Report of the Technical Advisory Com- 
mittee. Cmd. 6610. London: H.M. Stationery Office. 
[Price 1s. net.] 





tion, and have not hesitated to condemn any 
systems or methods when, in our opinion, they fall 
short of the best practice known to us. We our- 
selves have not allowed the fact that we have been 
parties to these methods and systems to prejudice 
our findings.” This is a sweeping statement of 
policy, but.one witich is amply borne out by the 
report, the broad conclusion of which is that 
“throughout the industry drastic technical reor- 
ganisation is not only practicable, but vitally neces- 
sary,” subject only to the proviso that “the degree 
and cost of such reorganisation must be considered 
in the light of the available reserves of coal of an 
undertaking or an 4rea.” 

The survey is a wide one, even apart from such 
“background ” sections as those dealing with the 
technical developments in British coal-mining before 
and after the 1926 strike, the methods used in Con- 
tinental mining and in the United States compared 
with those in the British Isles, the problems of labour 
relations, and estimates of the remaining British 
coal resources. It has been stated frequently that 
comparisons can hardly be made between the 
British industry and those in the principal competing 
countries or in the United States—especially, per- 
haps, the United States—because the conditions are 
fundamentally different: but, while this may be 
true in a general sense, the report makes it clear 
that comparisons in some points of detail are reason- 
able enough, and that the British industry has 
something to learn from other coal-producing coun- 
tries, more particularly in the relative uses made of 
men and machines, the desirability of grouping the 
mines into large units for purposes of organisation, 
and the promotion of combined action in the fields 
of research and of the training of personnel. 

The crucial point in any consideration of coal 
production, of course, is the output per man-shift 
of saleable coal—conveniently abbreviated through- 
out the report as the “OMS”: though it is 
necessary, in comparing the statistics for different 
countries, periods and coalfields, to distinguish 
between the OMS for coal-face workers only and 
the OMS for all persons employed. It is possible 
for the former to increase while the latter decreases ; 
as, indeed, happened in the British industry between 
1936, when the OMS for all employed reached its 
peak of 23-54 cwt., and 1939. The committee con- 
fess themselves “‘ unable to account. fully for the 
decline after 1936”; but they observe that the 
deterioration was found in those three years in 
most of the European coal-producing countries. 

The committee level numerous criticisms against 
British coal-mining methods, but the recommenda- 
tions which are probably the most likely to achieve 
general acceptanve in principle are those relating 
to mechanisation. This is already more general 
than is commonly realised, so far as the cutting of 
coal is concerned, as is indicated by the fact that 
only about 20 per cent. of the British output is 
won by hand, using pick and shovel. In some of 
the Continental coalfields, the pneumatic pick is 
used extensively, but the committee consider that, 
while: there is some scope for the more general 
employment of pneumatic picks, this method is 
never likely to attain to front-rank importance. 
In their view, the power-driven coalcutter will 
provide the basis for many of the mechanical coal- 
getting and loading operations of the future, in 
conjunction with improved methods of loading. 
Mechanical loaders, they consider, and machines 
which both cut and load the coal, “represent a 
revolutionary development in mining technique of 
the greatest importance to the future of mining.” 
Three types of combined cutting and loading machine 
are discussed, though it appears that only one of 
these—the ‘‘ Cutter-Loader’’—is in use. Of the 
other two—the “ slabbing *’ machine and the “ strip- 
ping” machine—they report that prototypes are 
‘nearing completion.” All three machines are of 
British design. Experiments with the cutter-loader 
were in progress before the war, and it is stated that 
this machine, subsequently completely redesigned 
and greatly improved, has been applied with success 
in a number of mines. It has two horizontal jibs, 
one cutting at floor level and the other at the height 
found most effective in a particular seam, and a 
third jib which makes a vertical cut at the back of 
the mass of coal between the two horizontal jibs. 
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A conveyor incorporated in the machine transfers the 
coal to a face conveyor of normal type. 

Such machines, the Committee are agreed, offer 
the possibility of a great increase in output per man- 
shift, and their potential advantages, if they can 
be made applicable to the wide range of conditions 
in which the ordinary coal cutter is used, are de- 
scribed as “tremendous.” It is urged, therefore, 
that every possible effort should be made to perfect 
’ them, and to encourage research in their design and 
application. The process of perfecting the machines, 
it is ised, may involve a greater financial 
burden than the manufacturers can bear unaided, 
but “this fact must not be allowed to impede 
development”; indeed, the Committee go on to 
say that “the industry is passing through a crucial 
stage in regard to face machinery development, and 
we can imagine no object upon which money could 
be more wisely spent than this.” 

Intensified cutting postulates improved methods 
of loading and conveying, and on this subject the 
Committee have a good deal to say, declaring cate- 
gorically that the “ traditional British haulage prac- 
tices are wasteful of manpower and call for revolu- 
tionary changes.” Hitherto, rope haulages have 
been the most widely used method in British mines, 
but they are condemned as out of date and, it is 
pointed out, are almost extinct in the other main 
coal-producing countries. How wasteful of man- 
power is the British system is well illustrated by 
figures quoted in the report, showing that, in the 
United States, one haulage worker is employed for 
every 50 tons of coal produced per shift, and in 
Holland, one for every 20 tons to 25 tons. In Britain 
the proportion is one to every five tons, the haulage 
men representing 25 per cent. of the total number 
of persons employed below ground. The Com- 
mittee estimate that the 1939 OMS underground, 
which was 30 cwt., would have been raised to nearly 
40 cwt. if the same tonnage per haulage worker had 
been maintained in Britain as in Holland. 

It is recommended that the scraper-chain con- 
veyor should be more widely used, and that sub- 
sidiary rope haulages from the face to the main 
haulage should be replaced by conveyors on a 
generous scale ; that there should be well-equipped 
central loading stations of high capacity wherever 
possible, and that locomotive haulage, in conjunc- 
tion with the largest practicable size of mine car, 
should be adopted as the main system in new or 
remodelled mines. The last suggestion, it is recog- 
nised, will involve fundamental changes in the layout 
of many mines; but the Committee are emphatic 
regarding the necessity, and urge the amendment of 
existing regulations to permit the use of Diesel and 
storage-battery locomotives, and of trolley loco- 
motives in suitable circumstances. Concurrently 
with improved arrangements for transporting the 
coal, man-riding facilities should be provided to 
enable the coal-getters to travel more quickly to 
and fromi the face; it is mentioned that, in 1943, 
407 of the 615 collieries employing 250 men or more 
underground were working faces more than 2,000 
yards from the shaft, with no provision for man- 
riding, so that many men spent a third of their time 
underground in walking to and from the face. 

Mine ventilation, lighting, shaft winding, the 
supply and use of power underground, surface equip- 
ment (including steam-raising and power plant) and 
the provision of proper maintenance workshops are 
other technical matters on which the report contains 
many recommendations of interest and value. 
Clearly, the modernisation envisaged by the Com- 
mittee must take time and not a little money; 
moreover, as they point out, it involves co-operation 
and co-ordination of effort on a scale not hitherto 
characteristic of the industry. It is submitted that 
the reorganisation requires the examination of the 
many problems on a coalfield basis, rather than mine 
by mine, and to that end suggestions for amalgama- 
tion are put forward in general terms. In conclud- 
ing a report which is likely to provide for many years 
a basis for discussion and for development pro- 
grammes, the Committee do not fail to stress the 
responsibility that rests upon the personnel of the 
industry, both the employers, and the mineworkers 
and their leaders, and “ the grave issues which hang 
upon the successful completion of the formidable 
tasks before the industry.” 


CO-OPERATIVE ELECTRICAL 
RESEARCH. 


““ EVERYONE believes in scientific research, 
without knowing quite what it means. Thirty 
years ago a Member of Parliament advocating the 
need for scientific research would as likely as not 
have emptied the House; to-day, I should be 
inclined to say of the House of Commons that it is 
not sufficiently critical of expenditure on research, 
because its faith is greater than its understanding.” 
This is a quotation from Sir Henry Tizard’s presi- 
dential address to the Educational Science Section 
of the British Association in 1934. The situation 
to-day differs only from that indicated by Sir Henry 
in that the condition he described has probably 
become even more marked. The general public and 
its non-technical leaders have an uninformed, but 
none the less acute, realisation of the part which 
scientific research has played in carrying the war 
to its imminently successful conclusion, but of the 
real nature of that research they have little idea. 

In the annual report of the British Electrical and 
Allied Industries Research Association for 1944, it is 
stated that ‘‘ during the year it has become apparent 
that many influential persons in the electrical 
industry who are not closely in touch with the 
details of technical and scientific developments are 
not fully informed as to the nature and importance 
of the use that is made of the E.R.A. by the indus- 
try.” If this is the case with “ influential persons 
in the electrical industry ” it can hardly be expected 
that Members of Parliament, who form a fair cross- 
section of the general public, should be any better 
in this respect. The matter is important since Par- 
liament controls the public funds, and increasing 
proportion of which will be devoted to industrial 
research in the future; and it is highly desirable 
that those responsible for the allocation of the 
money available should have a working knowledge 
of the use to which it will be put and of the relative 
industrial importance of the many claims which 
will have to be dealt with. 

For reasons which are not difficult to understand, 
aeronautical work stands easily first among the 
subjects to the scientific advance of which adminis- 
trative opinion considers that State funds should 
be applied. The importance of this matter need 
not be questioned, but the enthusiasm with which 
it is at present being supported suggests at times 
that the claims of other important spheres of work 
may be given insufficient attention, or overlooked. 
Those whose business it is to apply the results 
of scientific and industrial research in practice have 
never claimed that it should be conducted entirely 
at the public expense, and would probably consider 
it highly undesirable that it should, but the State, 
through the research associations and in other ways, 
has made important contributions over many years ; 
the industrial future facing this country demands 
not only the continuation of these contributions, but 
their increase. Parliamentary opinion would no 
doubt endorse this claim, but if its support is to be 
applied in the most effective way, it is necessary that 
it should be able to survey the whole industrial 
field with some general realisation of the relative 
importance of its various parts. That public 
opinion is favourable to the expenditure of very 
large State funds on research is evident from the 
equanimity with which proposals for the endowment 
of aeronautical research and education have been 
received, but in the colder light of peace-time 
practice which will follow the glare of war, it may 
be found that support of a single industry on the 
scale proposed may involve some curtailment of 
the assistance provided for others. The idea that 
in the future indefinitely large sums will be available 
for research, or for any other purpose, is not correct. 

These remarks are not an attack on the extensive 
programme of aeronautical research which has been 
adumbrated. They are, however, an expression of 
the opinion that the best contribution to the indus- 
trial future of the country will only be made if that 
programme is related to, and considered as part of, 
an economic problem which embraces every manu- 
facturing industry. This state of affairs can only 
be attained if lay opinion is educated to the stage 





of a general understanding of the part which research 





plays in all modern manufacturing industries. At 
the present stage of development its import is not 
equally great in all: in some, little more than a 
beginning has been made ; in others, it is the basis 
of the whole activity. This latter condition applies 
par excellence to the electrical industry which is 
directly founded on the fundamental work of 
Faraday, Clerk Maxwell, and cthers. This is well 
understood by scientific opinion nd by the technical 
leaders of the industry, and it is doubtful if more 
extensive, or equally great, research arrangements 
exist in connection with any other line of activity, 
Valuable assistance is furnished by State funds 
through the National Physical Laboratory and the 
support given to the British Electrical and Allied 
Industries Research Association, but a very large 
part of the work is directly financed by the industry 
itself. This latter item in the overall expenditure 
account shows clearly that the importance of the 
matter is realised by those who control the finances 
of the industry, but the reference to ‘‘ many influen- 
tial persons’? made by the Electrical Research 
Association, suggests that in many cases this 
realisation is not accompanied by understanding. 
Possibly, as in the case of Members of Parliament, 
the faith of many of the commercial leaders of the 
industry is greater than their understanding. 

As a contribution towards the remedy for this 
state of affairs, the Electrical Research Association 
has produced a brochure bearing the title Co-Opera- 
tive Electrical Research. This name rather suggests 
that the publication is concerned with the question 
of the setting up of a British Electrical Research 
Board, such as was proposed in a post-war planning 
report published by the Institution of Electrical 
Engineers in 1943. That matter, however, is not 
mentioned, but the title is justified by the informa- 
tion on the co-operative support given to the Elec- 
trical Research Association by the Institution of 
Electrical Engineers, the B.E.A.M.A., the Cable 
Makers’ Association, the Incorporated Municipal 
Electrical Association, the Central Electricity Board, 
the General Post Office and many other influential 
bodies. The purpose of the brochure is not to 
speculate about the future but to explain the present 
for the benefit of the “influential persons ” who 
“are not fully informed as to the nature and use 
that is made by the E.R.A. by the industry.” It 
may be hoped that it will be widely read not only 
by non-technical magnates in the electrical industry, 
but by many members of the administrative circles 
which exercise a general control over the industrial 
policy of the country. 

The brochure, which is attractively produced, 
begins with an account of the foundation of the 
Association, of its present activities and of its post- 
war plans, with some brief information about the 
projected new laboratories at Leatherhead. The 
nature of the co-operation maintained with other 
technical bodies is then dealt with. From the point 
of view of its educational purpose, the latter sections 
are probably the most valuable. These give suffici- 
ently detailed information about specific researches 
and specific lines of research to enable the lay reader 
to obtain a general idea of the commercial and 
technical importance of the type of work carried out 
and of its bearing on industrial activity and progress. 
An informative account is given, for instance, of the 
fundamental work which has resulted in the heat 
consumption per unit delivered from power stations 
being reduced from the 20,000 B.Th.U., which ruled 
when the Association was founded, to about 9,000 
B.Th.U. at the present time. Another example is 
furnished by the work carried out under the general 
heading of “ Conductors.” This has covered a wide 
field and is stated to have “saved the supply 
industry many millions of money.” Important 
items in this sphere have been the well-known inves- 
tigations dealing with the heating of buried cables 
and the design of an inexpensive high-voltage rural 
overhead line. Some 300 of the latter have now 
been installed and many have operated satisfac- 
torily over four winters. Their cost is considerably 
less than that of lines giving similar service before 
the war. As a final example, the work on surge 
phenomena may be referred to. Even this highly 
technical matter is dealt with in a way which will 
enable the uninstructed to realise its bearing on 





industrial supply. 
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NOTES. 


Tue BENEVOLENT FuND OF THE INSTITUTION OF 
MECHANICAL ENGINEERS. 


TE report of the Committee of Management of 
the Incorporated Benevolent Fund of the Institu- 
tion of Mechanical Engineers for the year 1944 was 
presented at a meeting held at the Institution, on 
Friday, March 23. The President of the Institu- 
tion, Professor A. Robertson, D.Sc., F.R.S., was 
elected chairman of the Committee of Management, 
and three vacancies on the Committee, caused by 
the death of Eng. Vice-Admiral Sir George Preece, 
the retirement for reasons of health of Sir Francis 
Carnegie, C.B.E., and the retirement by rotation 
of Mr. W. Littlejohn Philip, O.B.E., were filled by 
the election of Dr. Harry R. Ricardo, F.R.S., 
Mr. Frank Bibby, M.Sc., and Mr. O. V.S. Bulleid. 
The honorary treasurer, Mr. Frank Buckle, 
and the honorary secretary, Dr. H. L. Guy, 
F.R.S., were re-elected and Mr. A. J. Attfield, 
F.C.A., was elected honorary auditor in place of 
Mr. Raymond Crane, F.C.A., who had retired owing 
to ill-health. The report showed that the Fund, 
on December 31, 1944, was supported by 4,026 
members as against the 3,438 members at the 
corresponding date of 1943. The total revenue for 
the year was 4,814l. as against 4,129/. in the pre- 
vious year. The grants, to 49 beneficiaries, 
amounted to 3,116/. compared with 2,785l. in 1943. 
The finances of the Fund were helped by a refund 
of income tax, amounting to 1,639/., on subscrip- 
tions made under deeds of covenant. The Income 
Reserve Account, nearly 5,0001., is being built up 
to meet the heavier commitments which the Com- 
mittee expect to face after the war, when employ- 
ment for many deceased members’ dependants 
may not be so readily available. A legacy of 
1,0001. was received under the will of the late Sir 
Horace Boot, and the Fund also benefited by other 
legacies, and by a gift of 1001. The War Relief 
Fund showed a credit balance of 276l., which was 
being used to relieve distress directly attributable 
to the war. 


CoNTROL COMMISSION FOR GERMANY. 


Considerable interest was aroused in engineering 
and other technical circles a fortnight ago when the 
Ministry of Labour and National Service advertised 
the need for ‘‘ a large number of men with technical 
and scientific qualifications ” to fill posts under the 
Allied Control Commission for Germany, at salaries 
ranging from 500I. to 1,000/. a year, with allowances 
in addition. Sixteen categories were listed, to deal 
respectively with armaments; heavy, light and 
medium engineering ; machine tools ; electrical en- 
gineering ; chemicals ; textiles ; building ; leather ; 
rubber; paper; shipbuilding; aircraft; metal- 
lurgy, ferrous and non-ferrous; mining; public 
utilities ; and “ agricultural or food control.” The 
advertisement did not state exactly what was meant 
by “ dealing with ” these various German industries, 
and uncertainty on this point evidently led to the 
statement on the subject which Mr. Anthony Eden, 
Secretary of State for Foreign Affairs, made in the 
House of Commons on March 29. Mr. Eden said 
that the advertisement was published at the instance 
of the Deputy Commissioners of the British Element 
of the Control Commission for Germany, and with 
the approval of his department. He was aware of 
the competing demands for British technical and 
scientific personnel, and the staff required would be 
recruited with due regard to the industrial needs of 
this country ; it was a class of personnel, however, 
which was indispensable for the task of disarming 
Germany and of rendering the German war industries 
innocuous. Mr. G. Buchanan asked whether the 
necessary staff could not have been recruited in some 
other way ; were there not “some associations for 
these technicians which would have secured the 
people necessary in a much better and easier way 
than this wholesale, slap-dash method?” Mr. 
Eden replied that there were consultations before 
the advertisement was issued, but the qualifications 
were difficult to meet and highly technical. He 
hoped to obtain the required staff without causing 
undue dislocation ; the numbers would not be large 
—it was a matter of hundreds, not thousands. In 





response to a further question, by Captain J. A. L. 
Duncan, he said that, in practically every case, the 
problem was one of controlling the German arms 
industry. Mr. W. Craven-Ellis asked whether con- 
sideration had been given to recruiting these tech- 
nicians from those of the Forces, whose services 
might not be required after a short time, instead of 
calling upon private industry, which was already 
considerably denuded of essential staff; to which 
Mr. Eden replied that this raised wider considera- 
tions, ‘‘ which I should not like to be drawn into 
now.” At an earlier stage, Mr. H. W. Butcher had 
inquired whether “the widespread powers and 
elaborate machinery” of the Ministry of Labour 
could not be examined to see if they could deal with 
the matter, instead of using the method of advertise- 
ment, which was forbidden to private firms. To 
this, Mr. Eden made the rather inadequate answer 
that “‘ the advertisement was through the Ministry 
of Labour,” and left it at that. No doubt, however, 
most of the Members present would realise that, in 
fact, Mr. Butcher had indicated fairly clearly the 
essential weakness in ‘‘ the elaborate machinery ”’ ; 
namely, that while it may function more or less 
successfully (though slowly and ponderously) in 
dealing with appointments which would have been 
easy to fill in any case, it is no effective substitute 
for the well-tried methods on which industry was 
wont to rely before the war when the finding of 
suitable personnel presents features of difficulty. 
Incidentally, it would be interesting to know why 
(as would appear from the address given in the 
announcement) the matter was not left to the 
Central Register to handle; and why the closing 
date for the receipt of applications was fixed as 
March 27, only nine days after the first appearance 
of the advertisement. 


SmMoKE ABATEMENT. 


On March 13, 1945, at the London School of 
Hygiene and Tropical Medicine, Dr. A. Parker, the 
Director of Fuel Research, delivered a Chadwick 
Public Lecture entitled ‘‘ Coal in Relation to Atmo- 
spheric Pollution.” He said that the first com- 
plaints about smoke from coal fires had been made 
in London at the end of the Thirteenth Century. 
During the reign of Edward I, coal burning in Lon- 
don had been prohibited while Parliament was 
sitting. In the reign of Elizabeth, and at various 
other times subsequently, there had been protests 
and petitions against the use of coal. Nevertheless, 
from the year 1700 onwards, there had been a rapid 
increase in the mining of coal, mainly for home con- 
sumption. By the year 1800, coal output had 
increased from about 3 million tons a year to between 
10 and 15 million tons. Allowing for the increase 
of population, this represented a rise from about 
0-5 ton of coal per head per annum to roughly one 
ton per head. By the year 1900, coal was being 
mined at the rate of 220 million tons a year, equi- 
valent to 6 tons per head per annum if no deduction 
were made for the coal which had been exported. 
The maximum production of coal, namely, 287 
million tons, had been reached in the year 1913, 
since when the output had been fluctuating and 
had shown a downward trend, having been between 
220 and 230 million tons in 1938. At this period 
some 188 million tons a year were being used in 
Great Britain, but 12 million tons had gone into 
the bunkers of ships leaving British ports. Rail- 
way locomotives had used 13 million tons; elec- 
tric power stations 14 million tons; coke ovens 
and gasworks 39 million tons between them ; 
household fires 40 to 45 million tons ; and industry 
the remaining 65 to 70 million tons. The amount 
of atmospheric pollution from these uses of coal 
had been estimated in millions of tons of smoke, 
ash and sulphur dioxide, respectively. The figure 
for smoke had ranged from 1-1 million tons from 
domestic grates to practically nothing from the gas, 
coke oven, and electricity generating industries. 
The total figure for smoke had been 2-3 million 
tons, of which industry had contributed 0-8 million 
tons and locomotives 0-4 million tons. Obviously 
the domestic grates had provided a disproportionate 
share of this smoke. The total pollution by ash 
had been calculated to be 0-5 million tons, made up 
of 0-2 million tons from industry and 0-1 million 
tons each from domestic grates, railways, and elec- 





tricity generating stations. Of a total of 5 million 
tons pollution by sulphur dioxide, industry had 
been responsible for 2-4 million, domestic grates 
1 million and railways and the electricity generating 
industry 0-4 million each. The contribution of the 
gas industry had been 0-3 million tons and of the 
coke-oven and coke-using industries together 0-5 
million tons. It was evident that much of this 
pollution could have been avoided if the coal had 
been used in efficient appliances. 


THe Supervision oF TRADE ASSOCIATIONS. 


On March 21, the House of Lords debated a 
motion by Lord Nathan, for the purpose of eliciting 
information regarding the Government’s policy and 
programme “in relation to monopolies, cartels, 
trade associations and restrictive practices gener- 
ally.” Lord Nathan gave it as his opinion that 
‘* neither socially nor politically nor technically nor 
economically is it desirable or reasonable to con- 
sider the breaking up of these combinations into 
their component parts” ; but they should be subject 
to some control—he suggested, by the Board of 
Trade. The trade association, he admitted, “‘ has a 
vastly important part to play . . . in British in- 
dustry and commerce”; but it is “capable of 
being the most restrictive of all tendencies.” Lord 
Woolton, the Minister of Reconstruction, replying 
to the debate, said that inquiries were proceeding 
into company law and operation of the Patents and 
Designs Acts ; and information was being collected, 
with a view to the drafting of legislation, which 
would be available to whatever Government might 
be in office. .‘‘ I believe,” he continued, “ there is 
an opinion ir. the country that this is an issue on 
which a court of some sort should be established to 
which the monopolist or the citizen through the 
Government can appeal in order that practices can 
be investigated’’; a suggestion which, we may 
mention, was first made in the columns of ENGIN- 
EERING, in an article on ‘‘ Employers’ Trade Associa- 
tions ’’ which was printed in our issue of November 
3, 1944. ; 


Untrep States Use or Frencu SHIps. 


The United States War Shipping Administration 
announced early in February that recent discussions 
with representatives of the French Government had 
resulted in an agreement being reached on two 
of the major shipping problems of France. These 
decisions involved approval of a French Govern- 
ment request for the assignment of a number of 
United States ships to be operated with French 
crews under the French flag, and the direct alloca- 
tion of cargo space on other vessels to the French 
Government for the importation of essential supplies 
into France. The vessels assigned for operation by 
French crews will be placed upon provisional French 
registry through the medium of a “ bare-boat”’ 
charter and will be operated by the French under 
time charter to the War Shipping Administration 
as a part of the United Nations’ shipping pool. The 
effect of this arrangement will be to permit the 
employment of experienced French crews, without 
loss by the War Shipping Administration of control 
of the vessels’ operations. It was expected that the 
first French crews for such vessels would be available 
early in the year and that thereafter additional 
vessels would be assigned from time to time. No 
definite number of ships has as yet been agreed 
upon, as this will depend in part upon the number 
of French crews available. The title to the vessels 
remains vested in the United States. At the same 
time, the United States War Shipping Administra- 
tion announced that French ships operated up to 
now by the War Shipping Administration are being 
returned to the French Government, and that these 
ships also will be operated with French crews as 
part of the United Nations’ pool. A majority of 
the French vessels formerly operated by the Adminis- 
tration have been returned already as part of this 


programme. 





ANTI-FRICTION BEARING METALS.—Two brochures 
just issued by Messrs. Dualloys, Limited, 14, Berkeley- 
street, London, W.1, give, respectively, particulars of 
the firm’s copper-lead and lead-bronze lined bearings, 
and of the several varieties of high tin-base and other 
alloys made by them for a wide range of applications. 
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EXPANDED TUBE JOINTS 
IN HIGH-PRESSURE 
BOILERS. 


As recorded on page 253, anie, a joint meeting 
of the Institution of Mechanical Engineers and the 
Institution of Electrical Engineers was held in 
London on March 23, when a paper was presented 
on “‘ Expanded Tube Joints in Boiler Drums, with 
special reference to the Battersea High-Pressure 
Boilers.” The authors were Mr. W. B. Shannon, 
M.I.Mech.E., Mr. C. W. Pratt, B.Sc. (Eng.), Mr. 
T. B. Webb, B.Sc. (Eng.), A.M.I.Mech.E., and 
Mr. W. B. Carlson, B.Sc., A.M.I.Mech.E. We com- 
mence below an abridged report of the discussion. 

Sir Leonard Pearce, C.B.E., D.Sc., who opened 
the discussion, said that the paper contained a 
frank account of the difficulties met with in 
securing a satisfactory expansion of the tubes 
in the boiler drums of the new Battersea high- 
pressure boilers, and of the steps taken to 
overcome those difficulties. The pressure and 
temperature conditions adopted for the Battersea 
““A” station boilers were of the order of 615 
Ib. per square inch and 875 deg. F., which 
resulted in an optimum monthly overall thermal 
efficiency of 29-22 per cent. When the time 
came, in 1937, to build the Battersea “B” 
station, they felt justified in raising the steam 
conditions to 1,420 lb. per square inch and 965 
deg. F., giving a calculated overall thermal effi- 
ciency of 32-35 per cent. Alloy steel was chosen 
for the drums instead of a straight carbon steel, 
principally because the uptake drum, which was 
4 ft. in internal diameter, could not have been made 
to the thicknesses required for carbon steel in the 
28 tons to 32 tons or the 32 tons to 36 tons per square 
inch tensile ranges, as the ingot would have been 
beyond the capacity of the largest moulds available. 
The uptake drum in the 28 tons to 32 tons per 
square inch range would have been between 10 in. 
and 11 in. thick, and over 9 in. thick in the 32 tons 
to 36 tons per square inch range, as compared with 
the actual alloy-steel drum thickness of 33 in. The 
ingot weights for the greater thickness carbon-steel 
drum would have been nearly 300 tons, with a 
finished weight in the undrilled condition of about 
130 tons. The corresponding weights for the alloy- 
steel drum were 148 tons and 43 tons, respectively. 

This choice gave certain advantages. The loading 
on the foundations was reduced by some 12 per cent. 
to 15 per cent., and the structural weight of steel- 
work was less than would have been the case with 
mild-steel drums. There was a considerable reduc- 
tion in cost of the drums made in alloy steel, the 
price index figures being, for alloy steel, 100, 
32-ton to 36-ton carbon steel, 125, and 28-ton to 
32-ton carbon steel, 142. No special precautions 
had to be taken in raising and reducing pressure 
in service. Superimposed temperature stresses were 
very much less with the thinner alloy-steel drums. 
It should not be assumed, however, that the only 
alternative to carbon steel was nickel-chrome- 
molybdenum alloy steel. Both boilers had operated 
at full pressure without any sign of leakage at the 
ferruled expandings—No. 11 boiler for about 3,000 
hours, and No. 10 for a shorter period. In each 
case, service had been satisfactory, and he felt 
justified in concluding that a solution of the diffi- 
culties had been secured. 

Sir Archibald McKinstry said that, in the United 
States, he had been much impressed by the readiness 
of both users and manufacturers of electrical and 
steam-raising plant to communicate information on 
the progressive technique of those industries, and on 
the special difficulties met with. The use at Batter- 
sea of drums and tubes of different materials gave rise 
to unforeseen difficulties at expanded joints, and as 
the problems met with were new, and appearéd to 
be of general interest, it seemed to Sir Leonard 
Pearce and himself that they might well follow 
American precedent and tell the story of the 
difficulties and how they were overcome. He 
thought that never before had the problem of 
expanded joints been gone into so thoroughly, or 
the facts so clearly demonstrated. 

Mr. W. N. C. Clinch questioned the use of the 





abbreviation “‘ E.H.P.,” meaning extra high-pres- 
sure ; he would say that these were merely “ high- 
pressure ” boilers. He asked whether the method 
adopted of expanding the tubes differed in the 
drums from what it was in the straight tube ; it 
seemed that the ductility of the material was not 
borne in mind when it had to bed itself within the 
groove in the seat. Another point was the danger 
of test pressures and the extent to which test pres- 
sures were taken. It was a question whether fitting 
a ferrule would not create little crevices where 
oxygen or air could accumulate. In his own experi- 
ence of water-tube boilers of a pressure similar to 
that mentioned in the paper, he had not encountered 
troubles similar to those which the authors had 
experienced. 

Mr. G. A. Plummer said that the authors had 
drawn attention to a most important fact which was 
not fully appreciated, namely, that the modulus of 
elasticity of high-tensile steel was very little different 
from that of mild steel, so that, although it was 
perfectly safe to base on much higher working 
stresses with the high-tensile steel, the resultant 
strains would be practically identical with those 
created if-ordinary mild steel were subjected to 
similar stresses. With regard to tube expanding, 
his own experience indicated more satisfactory 
results by using an odd number of expander rollers 
—three or five, in preference to four or six. For 
lubricating the expander, he had found that a soap 
oil which was water-soluble was more satisfactory 
than mineral oils or greases, which were decidedly 
dangerous in boiler work. It appeared that both the 
three-roller and the four-roller expanders were pro- 
vided with capes bearing either on the tube plate or 
on the tube end ; if so, the bell-mouthing would be 
formed at the same time as the parallel expanding, 
and the whole assembly would be prevented from 
feeding into the tube as expanding proceeded, and 
the rollers must slip, which would tend to flake the 
internal surface of the tubes. 

Tests which he had carried out had indicated that 
the support given by the bell-mouthed end of a 
tube, bearing hard on and being supported by the 
surface of the tube plate, added materially to the 
holding power of the tube ; in fact, an arrangement 
whereby the bell-mouth was sunk inside the solid 
tube plate gave much greater holding power than 
where a bell-mouth or flared end was produced clear 
of the tube plate. He felt that the initial expanding, 
therefore, probably left something to be desired. 
A groove in the tube seating could add materially 
to the holding power of a tube ; for example, experi- 
ments carried out by his firm showed that the 
holding power of a tube expanded into a plain seat 
could be doubled when the seat had a suitable recess 
at mid-depth. While a sharp-edged recess up to 
#: in. deep could be satisfactorily filled when 
expanding a tube of moderate thickness, it 
was a matter of extreme difficulty to fill such a 
recess satisfactorily when expanding tubes of the 
thicknesses dealt with in the paper, up to 0-475 in., 
without grossly over-expanding the tubes, and 
some attention required to be given to the form of 
recess adopted ; he doubted whether the form used 
—a semi-circular recess, 4 in. deep by 4 in. wide 
—could be filled satisfactorily by the methods of 
expanding described. In the tube seats of the 
Battersea boilers, the total depth was 1} in. His 
experience was that the depth of the seat had 
influenced the holding strength considerably, not 
only by.reason of the increased area of contact, 
but partly because the increased depth offered 
greater resistance to extrusion of the tube parallel 
to its axis when expanding. 

Under working conditions, the tube plate would 
be exposed on one side to water at a temperature 
of about 603 deg. F. and on the other to a gas 
temperature considerably higher than this ; possibly 
of the order of 1,200 deg. F. The tubes were pre- 
sumably water-cooled; thus, under working con- 
ditions, considerable relaxation of the joint might 
take place by virtue of the temperature difference 
between the tube and the tube plate. Extending 
the seat to a greater depth would have reduced this 
effect. 

At the Northmet Power Company’s Taylor’s-lane 
power station there were three John Thompson 
La Mont boilers with the same working pressure 
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as the boilers at Battersea, and each had 344 ex. 
panded joints. The hydraulic test pressure was 
2,375 Ib. per square inch. The boilers had been ip 
operation for over twelve months and no lea 
had occurred at any expanded joint. Each of these 
boilers had one drum only, 3 ft. 6 in. in interna] 
diameter and 3% in. thick, situated outside the boiler 
setting. The drum material had the following 
analysis: carbon, 0-21 per cent. to 0-26 per cent. ; 
silicon, 0:3 per cent.; manganese, 0-6 per cent. to 
0-8 per cent.; and molybdenum, 0-55 per cent. 
to 0-65 per cent. The ultimate tensile stress was 
35 tons to 40 tons per square inch and the yield 
point 19-3 tons per square inch. The designed 
permissible stress was 6-84 tons per square inch at 
the working pressure ; but, as in the case of Batter. 
sea, the finished dimensions of the drum showed a 
slightly increased thickness over the nominal figure, 
so that the stress at working pressure was reduced 
to 6-1 tons per square inch which would be raised 
to 9-35 tons per square inch at the full hydraulic 
test pressure. Why, therefore, did the tubes at 
Battersea give trouble by persistent leakage, while 
no difficulty was experienced with the boilers 
at Taylor’s-lane ? It might be considered that the 
average seat contact pressure applied to the 1} in. 
tubes at Taylor’s-lane was more than he had in- 
dicated; but the highest average seat contact 
pressure shown on any of the tests carried out on 
these tubes had been 2-6 tons per square inch, 
based on a coefficient of friction of 0-5. It was 
somewhat difficult, therefore, to accept the authors’ 
statements entirely. He could only assume that 
either the authors’ analysis must be viewed with 
reserve, or that there was some considerable ad- 
vantage, not previously fully appreciated, in the 
use of boiler designs which would permit the 
employment of small-diameter tubes for high- 
pressure work. 

Sir Harry Railing wondered whether the use of 
ferrules with expanded tubes was likely ultimately 
to be the most practical solution of this leakage 
problem; the experience of metallurgists and others 
on the welding of the steels concerned had been 
such as to prevent them from continuing with 
welding. Nevertheless, with increased knowledge of 
the welding technique of these steels, the possibility 
of sealed welding might be further considered. The 
selection of steels for drum and tubes might possibly 
be affected by their weldability. Investigation had 
proved that it was always advisable to have a tube 
of medium wall thickness. Did the authors con- 
sider that the use of high-tensile steel ferrules 
would be necessary with the use of such higher- 
tensile steel tubes ? It would be interesting to hear 
some discussion of the optimum test pressure for a 
unit of this description; it required the deter- 
mination of test pressures to be viewed from a new 
angle. Had any corrosion troubles developed, due 
to the contact of steels of different chemical com- 
position at the expanded joints ? 

Mr. F. E. Smith, M.A., said that, as a result of 
some experience in the high-pressure field of chemical 
engineering, there were a few points to which he 
wished to draw attention. Tube expanding as now 
carried out was a very empirical and inexact 
process for achieving two quite separate require- 
ments. The first requirement was the prevention 
of tube slip under all conditions; the second was 
the prevention of leakage of the high-pressure 
working fluid. Experience with pressures up to 
5,000 lb. per square inch and of temperatures up 
to 1,000 deg. F. had shown that it was sound 
practice when making joints to separate these two 
functions of carrying the stress and making the 
seal. If an attempt was made to form a joint by 
securing contact over a large area, as was the case 
with the ordinary tube expanding, and without 
making any definite circumferential sealing ring, 
there was danger that the forces at work, such as 
local hardness and strain under working conditions, 
would allow leakage to take place. It was suggested 
that improvement would be obtained with the 
Battersea design if the tube holes were counter- 
bored in such a manner that the inner and water- 
space edge of the seat were relatively sharp and the 
tube were rolled out over this edge as a final opera- 
tion. The intention would be to make a seal 
of this edge, giving a narrow circumferential 
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contact. Should any. fluid, even in molecular 
quantities, leak past this sealing space, there should 
then be free escape for it to atmosphere ; to achieve 
this, the circular groove, as used at Battersea, might 
be replaced by a helical groove of relatively small 
pitch, to act as a collecting channel for any leakage. 
It would be helpful to know what effect the steel 
ferrules had on circulation and output. 

Mr. R. F. Davis, M.Sc., said that the firm with 
which he was associated put into commission last 
year two high-pressure boilers at the Willesden power 
station. They operated at a drum pressure of 1,475 
lb. per square inch. The tubes were of 3 in. outside 
diameter and 3 in. thick. The Battersea drums were 
made from alloy steel; the Willesden drums from a 
high-tensile plain carbon steel. There were no un- 
usual structural features. In each boiler there were 
1,414 expanded tube joints. No difficulty was experi- 
enced in making any joint tight. No repeat tests were 
necessary, Other than the official tests which were car- 
ried out at the usual one and a half times permissible 
working pressure, plus 501b. There wassome difficulty 
with the steam pipe joints. The boiler had been in ser- 
vice for nearly 2,000 hours, and only certain expanded 
joints had given trouble, due to local overheating. 
The construction of the tube seat for Willesden 
was a standard which they had always used for 
operating pressures over 500 Ib. per square inch, 
except that the shape of the groove was specially 
developed to give the best flow of metal into it. No 
difficulty was experienced in inserting the tubes, in 
spite of the tube-hole clearance of x in. on the 
drum. One rather unusual procedure was followed 
in the Willesden boiler. The tube manufacturers 
demanded the extra large tolerance of plus 20 per 
cent. on the normal clearance of in. This made it 
difficult to expand or enter the tube. The tubes 
were machined concentrically at their ends. The 
expander was a three-roller machine. In every case 
the joints were finished off by hand. The degree of 
expanding was left to the judgment of the operator. 
The authors mentioned the possibility of tempera- 
ture differences in the top and bottom halves of the 
drum. The temperatures measured on the Willes- 
den front drum, on the vertical and horizontal 
centres, indicated differences of the order of only 
10 deg., the temperature being generally higher 
in the bottom half. Did the authors consider the 
more economic construction for high pressures to be 
an alloy-steel drum with either alloy-steel ferrules 
or tubes, or, alternatively, a high-tensile straight 
carbon steel drum with plain mild steel tubes ? 


(T'o be continued.) 





LETTERS TO THE EDITOR. 


THE CHINESE OUTLOOK. 
To THE Eprror or ENGINEERING. 


Sir,—I have never been to China, and I am per- 
sonally acquainted with very few Chinese, but for 
many years I have devoted myself to the acquisition 
of a Chinese mind. This has proved of such benefit 
in a prolonged series of responsible appointments 
that it seems only fair to share the secret with 
others, for it appears that an unwavering rationality 
of mind is going to be more necessary than ever in 
this country in the immediate post-war years. It 
is one thing, however, to exercise a Chinese outlook, 
and quite another to describe just what it is. The 
only satisfactory way is to quote a few examples, 
starting, in the Chinese manner, with one that is 
not an example. It is (for example) frequently 
stated that the habit of paying the doctor only when 
you are well is typical of the Chinese character. It 
may be, for all I know, but it is not typical of the 
Chinese mind—the Egyptians thought of health 
insurance long before the Chinese, and even the 
English thought of it for themselves. No, the 
essence of the Chinese outlook is to ensure that you 
are looking through the right end of the telescope. 

A naval friend of mine, who has since achieved 
some degree of eminence, was requested, in his 
practical examination for lieutenant (T), to assemble 
the engine of a torpedo which had been duly provided 
with “crumbs” by the heartless examiners. Hav- 





ing laughed off a couple of solid strainers and a 
leather washer made of liquorice, he came to the 
slide valves. Placing them together, he observed 
(as he expected) that the examiners had given him 
one short one. Exchanging this dud at the store, 
he proceeded to assemble the engine ; but he never 
got it to work. The examiners had not given him 
one short valve, but three long ones. Had my 
friend been possessed of a Chinese outlook, he would 
not have been caught. (Neither, of course, would 
he have been caught had he measured the valves 
properly, but that is beside the point, which is 
that he did not start off with a clear idea of what he 
was looking for.) 

Again, I once knew a lady who lived in a flat on 
the first floor of a house overlooking the more 
attractive part of one of our less attractive South 
Coast resorts. The outside of the house was com- 
pletely plastered with advertisements of the most 
lurid type, and, on being asked how she could bear 
to live in such a place, she replied that she was the 
only person in the neighbourhood who could not see 
the advertisements from her sitting-room window.* 
She had, in fact, a Chinese mind. Finally, ask a 
British naval officer to give you @ snap answer to 
the question, “What is the object of a mine- 
sweeper ?” and he will reply, “To sweep mines.” 
Ask a Chinese naval officer the same question, and 
he will tell you that it is to ensure a clear passage 
for our own ships, and he would be right. 

Does this advance the prosecution of the war ? 
To show that it does, I would refer to the effect of 
radar on fighting by night. It has been my privi- 
lege to read many excellent papers on the revolu- 
tionary effect that the application of radar will and 
does have on night fighting. In my humble opinion, 
these papers all begin at the wrong end, and that is 
why I draw the above distinction between fighting 
by night and night fighting. The fundamental 
effect of radar, properly applied, is, from the fight- 
ing point of view, to turn night into day ; or, more 
correctly, to abolish the distinction between night 
and day. As the development of radar proceeds, 
so this distinction will tend more and more to dis- 
appear. So long as we continue to regard night 
fighting as something special, the difficulties of which 
will be ameliorated by the use of radar, for just so 
long shall we fail to grasp the nature of the problem. 
We should, in fact, set ourselves to perfect the 
technique of fighting with radar aids. When we 
have done this, it will not matter whether we 
encounter the enemy by day, by night, or in rain, 
snow, hail or fog. 

Exactly the same principle applies in a host of 
daily personal preoccupations, and should guide our 
decisions in the wider national issues looming ahead, 
some of which otherwise may be decided, to our 
ultimate detriment, by sentiment rather than reason. 
The object of the Chinese outlook, in short, is to 
ensure that one has grasped the nature of the pro- 
blem before attempting to deal with it. I therefore 
recommend the process in all seriousness, and, to 
those who may accuse me of holding that success lies 
in the acquisition of an argumentative propensity to 
look at everything backwards, I would reply that I 
merely suggest that one should look at everything 
the other way round, which (as any Chinese will tell 
you) is quite a different thing. 

Yours faithfully, 
SaMPANn. 
March 30, 1945. 





POST-WAR STANDARD CORRIDOR 
COACH FOR THE L.N.E.R. 


To THe Eprror oF ENGINEERING. 


Sm,—On page 87 of your issue of February 2, 
1945, you illustrate a proposed new design of 
L.N.E.R. corridor coach and set out some of the 
advantages claimed in its favour. Many of your 
readers, however, will question the value of some of 
these advantages and will incline to the view that, 
as is so often the case, the designer has failed to 
distinguish between novelty and improvement. On 





* We are under the impression that a similar remark 
is attributed to the late Mr. Eiffel, with regard to his 
flat in the Hiffel Tower.—Bp., E. 


the other hand, the design suffers from some obvious 
shortcomings. The corridor windows, for example, 
appear to be only 5 ft. 6 in. high. This is below 
the eye level of persons of reasonable stature, so 
that, when standing in the corridor, they will be 
compelled to crouch uncomfortably either to enjoy 
the view or to read station names. Again, it is not 
clear that the lighting on the corridor side of the 
compartments will be adequate by day, for, in the 
direction from which the necessary light would most 
advantageously fall, the corridor lacks a window. 
In both of these respects, the design compares 
unfavourably with that of existing Southern Railway 
main-line electric stock, in which the corridor is 
lighted, virtually without interruption, by windows 
6 ft. high. 

You give no particulars of the design of the 
internal equipment of the new coach, and yet I 
believe that there are many internal fittings which 
contribute far more to the comfort of the passenger 
than do such considerations as congestion near 
lavatories and rapid egress at stations. After all, if 
rapid egress is so important, additional doors should 
be fitted, as is the case on the above-mentioned 
Southern Railway stock. Let me enumerate some 
of these features. 

The contrast between the quality of external and 
internal train doors is most striking. While the 
former are generally excellent, it is a common 
experience that the sliding doors between compart- 
ment and corridor are often so stiff that considerable 
physical effort is required to move them. Some- 
times, alternatively, the catches are defective and 
the doors so free that they run to and fro with the 
changing speed of the train. The double sliding 
doors sometimes fitted are most inconvenient, for 
both halves must be opened separately before a 
passenger with baggage can pass through. Internal 
handles should be fitted to all doors, otherwise 
passengers alighting must open windows and soil 
their hands outside. External handles are par- 
ticularly objectionable on corridor doors, for after 
alighting passengers rarely raise the window so that 
draughts are admitted to the discomfort of the 
whole coach. If it is considered necessary it should 
not be difficult to design an internal door handle 
inaccessible to children. Handles on sliding doors 
should be of massive design and easy to grasp. 
Many at present are arranged for finger-tip control 
and are quite unsuitable for heavy or stiff doors. 

The horizontally-sliding windows proposed in the 
new L.N.E.R. coach are good, inasmuch as they 
afford a good view and permit delicate control of 
the ventilation, but they are too often stiff due to 
corrosion of the close-fitting slides on which they run. 
They are, moreover, dirty to handle. These dis- 
advantages would be overcome if they were con- 
trolled by a handle working through a rack and 
pinion, as is the case with many "bus windows. Roof 
ventilators are generally so inaccessible that, in 
practice, they are rarely adjusted by passengers. 
They should be fitted with remote controls, as is 
the L.N.E.R. practice. All compartments should 
be generously furnished with hat hooks. They pro- 
vide accommodation for hats where they can be safe 
from damage by other luggage and release valuable 
rack space. 

No one can have failed to be struck by the con- 
trast between the lighting on the trains of the 
London Passenger Transport Board and that on the 
main-line railways. The former is excellent, while 
the latter rarely observes even the most elementary 
principles of illuminating engineering in respect 
either of intensity or arrangement and design of 
fittings. Passengers should be able to read without 
being compelled to hold their books in uncomfort- 
able attitudes, and lighting behind the seats, so 
placed as to cast no shadow of the head and so 
designed as to given an intensity of at least 10 ft.- 
candles in the reading plane, is desirable. This 
should be supplemented by good general lighting, 
diffused from a white ceiling, to illuminate luggage 
racks. 


Yours faithfully, 
R. C. Evans. 
8, Fitzwilliam-street, 
Cambridge. 
March 31, 1945. 
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LABOUR NOTES. 


Tue Minister of Labour and National Service 
announced last week that he had appointed a com- 
mittee “ to inquire into the economic need for, and the 
social consequences of, the double day-shift system in 
manufacturing industry and the changes in the existing 
law that would be necessary to facilitate its wider 
adoption, and to make recommendations.” The 
chairman is Professor J. L. Brierly, and the other 
members are: Bailie William Elger, Miss Dorothy 
Elliott, Mr. W. Hope Pilcher, Mr. H. L. Johnson, 
Mr. Andrew Naesmith, Mr. J. R. Pheazey, Professor 
J. A. Ryle, and Miss Barbara Ward. The secretary is 
Mr. D. C. Barnes, of the Ministry of Labour and 
National Service. 





The General Council of the Trades Union Congress 
has been taking the views of the affiliated organisations 
on the subject of retaining certain features of the 
Essential Work Orders, and, at a meeting last week, 
the results were submitted for its examination. The 
opinion of the unions, it was stated afterwards, is that 
three features of the war-time Orders should be con- 
tinued in post-war industrial negotiations, namely the 
guaranteed week, the appeal machinery against sus- 
pension and discharge, and the improved standard of 
welfare conditions in industry. The view was taken 
that sanctions involving fines and imprisonment should 
be removed from any measure of Government control 
as soon as practicable after the end of hostilities with 
Germany. 





At its meeting last week, the General Council of the 
Trades Union Congress decided to seek the support of 
the Labour Party in demanding an amendment of the 
Trade Disputes and Trade Unions Act, 1927, and to 
organise an appeal to the electorate in the General 
Election for a mandate to e the law. According 
to an official statement, issued at the close of the 
meeting, the Council expressed profound dissatisfaction 
with the reply of the Prime Minister intimating that, 
as the overwhelming mass of the Conservative Party 
would not support any change in the Act, nothing 
could be done by the Government in the present 
Parliament to give effect to the amendment proposed 
by the T.U.C. 





The executives of the three unions having failed to 
agree on a common series of demands for submission 
to the railway companies, the National Union of Rail- 
waymen, the Associated Society of Locomotive Engi- 
neers and Firemen, and the Railway Clerks’ Association 
are all going forward with a separate group of claims. 
The main features of the National Union of Railway- 
men’s mme are a demand for a minimum weekly 
wage for men of 41. 10s., and a demand that the working 
week shall consist of five days of eight hours each, 
thus allowing for one rest day in six, and leaving 
Sunday outside the guaranteed week. Other claims 
are for an annual holiday of 12 days with pay, payment 
of double-time rates for holidays worked, and higher 
rates for Sunday, night duty, and overtime. 





For the engine grades, the National Union of Rail- 
waymen desire 61. a week for class 1 drivers and motor- 
men, and 5/. 5s. for class 2 firemen and assistant motor- 
men. For cleaners, the proposed rates are 2/. a week 
at 15 years of age, rising to 4/. 10s. at 20 years. The 
claims for signalmen are 61. a week for traffic regulators, 
51. 15s. for signalmen in the special class, and from 
5l. 10s. to 41. 15s. for the men in the four lower classes. 





The claims of the Associated Society of Locomotive 
Engineers and Firemen are as follows: 51. 14s. a week 
for drivers and motormen in their first year, and a 
scale rising annually by 6s. a week, so that a man in 
his fourth year would receive 61. 12s. ; for firemen and 
assistant motormen, 4/. 10s. in the first year and annual 
increments of 6s. to 5l. 8s. in the fourth year; for 
cleaners at the gt age of 16, 2. 8s., rising by annual 
increments of 6s. to 31. 6s. at 19. For enginemen it is 
desired that 120 miles shall be reckoned a day’s work, 
and that additional mileage shall be paid for at the rate 
of one day’s pay for each 15 miles. In other respects, 
the claim of the Associated Society of Locomotive 
Engineers and Firemen corresponds with that of the 
National Union of Railwaymen, but the Society also 
asks for the abolition of “spread over” turns of duty 
and that a pensions scheme on a contributory basis 
shall provide for retirement at 60. 





The Railway Clerks’ Association is claiming a salary 
scale, the senior section beginning with 1601. at 18 
and rising by 151. a year to 2801. at 26, and, subject to 
a proficiency test, to 3001. at 28, and thereafter by an 
increment of 151. a year to 3601. at 36. For class 3 
clerks, the claim is for an initial salary of 3901., for 
class 2 clerks, an initial salary of 435/., for class 1 clerks 





an initial salary of 500/., and for the special class, 6501. 
A further claim is made that at least 50 per cent. of 
the clerical posts shall be in class 3 or above. For 
stationmasters and supervisory grades, the claim is 
for 350/., rising to 390/. in class 4, 4101. rising to 4501. 


in class 3, 475l. rising to 5001. in class 2, and 5501. 


rising to 6002. in class 1. The minimum asked for in 
the special class is 6501. 


The Industrial Court has rejected a claim by the 
trade union side of the electricity supply industry that 
the war bonus of 6d. an hour should i increased to 8d. 
It finds that there has been no substantial change in 
conditions since the last advance of a penny an hour 
was granted in April last. 





The Conciliation Committee for the cotton industry 
of which Sir Charles Doughty is chairman, is to meet 
on April 19 and 20 to discuss the claims of the spinning 
and weaving operatives for flat rate advances of lle. a 
week for adults and 5s. a week for juveniles. The 
meetings are to be held in the offices of the Cotton 
Spinners and Manufacturers’ Association, and the other 
parties to the proceedings will be the Federation of 
Master Cotton Spinners’ Associations, the Northern 
Counties Textile Trades Federation, and the two 

tions of operative spinners and cardroom 
workers. Mr. A. C. Somervell will act as assessor for 
the employers, and Dr. J. J. Mallon as assessor for the 
operatives. 





Addressing thé annual conference of the Associa- 
tion of Engineering and Shipbuilding Draughtsmen, 
last week-end, Mr. T. Rowlandson, the President, said 
that one could not reconcile the attitude of wide 
sections of the employers on the question of wages 
with any desire on their part to insure a prosperous 
Britain. There had been, of late, too many statements 
which appeared to indicate that their perspective was 
one of low wages and cut-throat competition. 





Mr. William Elger, the President, said at the annual 
conference of the Clerical and Administrative Workers’ 
Union, held last week-end, that public ownership, 
with its unity of purpose, was essential to our economic 
survival in any approach to post-war reconstruction. 
The choice between private monopoly and public 
ownership must, in his opinion, be made now. These 
were not matters which they could consider at their 
leisure, as Mr. Churchill, in his capacity of leader of the 
Conservatives, had said. Post-war reconstruction was 
too big a job for 1939 private enterprise organisation. 
It would look to its ‘‘ brave new world ” of scale 
monopoly control. Such control represented the only 
alternative to public ownership, and the only means 
whereby the life of capitalism could be lengthened. 
But, Mr. Elger went on to claim, however the mono- 
polists tried, they would be impotent to remove the 
clash of interests inextricably bound up with capitalism, 
and would thus be unable to satisfy the aspirations of 
a freedom-loving people. 





At the recent annual convention of the American 
Federation of Labour, a resolution was adopted calling 
for the inauguration of a 30-hour work week by legis- 
lation immediately after the war “‘so as to spread 
available jobs and bring about full employment for 
returning service men and displaced war workers.” 





Under the legislation, as amended last year, the 
annual paid holiday for Finnish seamen is increased 
from 9 to 12 working days after one year’s service. 
Formerly, five years’ service was required to qualify 
for 12 days’ holiday. No change is made in the length 
of the holiday for masters, other officers, and radio 
operators, which remains at 12 working days after one 
year’s service and 16 working days after five years’ 
service. In the event of interruption of service after 
at least six but less than 12 months, ratings now receive 
pay for six days instead of five ; masters, other officers, 
and radio operators receive six days’ pay as heretofore. 
In seasonal shipping, masters, other officers and 
radio operators were formerly entitled to three days’ 
pay for three months’ service, and four days’ pay for 
four months’ service; under the amended Act all 
ranks are entitled to one days’ pay for each month of 
service, if the service is of at least three months’ 
duration, and not less than six. 





MECHANICAL PRODUCER-GAS PLANT.—The technical 
aspects of the mechanical producer-gas plant manu- 
factured by Messrs. The Power-Gas Corporation, Limited, 
Stockton-on-Tees, are described in a booklet, P.G.M. 
1044, recently issued by the firm. The capacities, gas 
analyses and the physical and chemical constitution of 
suitable fuels are all discussed, while the construction and 
method of operation of a number of standard plants 
are illustrated. 


<a 


THE PATENT SYSTEM AND THE 
PUBLIC.* 
By W. Warren Triaas, M.Sc., M.I.Mech.E. 
(Concluded from page 257.) 


I now turn to a consideration of the attack on the 
patent system. I think I have read almost everything 
that has been written in the past two years in criticism 
of the patent monopoly, and that which is not composed 
of mere platitudes and popular catch-phrases appears to 
me to rest upon a wholly illogical basis. The main 
argument, stripped of all verbiage appears, to run thus ; 
cartels and trade associations are bad as leading to un. 
ethical practices and generally to restraint of trade ; 
patents are used to promote such cartels and trade asso. 
ciations: therefore patents are bad. However, one does 
not need to be an expert logician to detect the fallacy 
underlying this argument, even if one were to accept the 
premise upon which it is based, and which is certainly 
not acceptable to a very large number of clear-minded 
people who are sufficiently altruistic to put the public 
interest before their own. In fact, stated baldly, 
the argument offends against every rule of logic. 

In addition to the attack on the patent itself, there 
has been a large amount of criticism in respect of 
alleged abuse of the patent system, and, while | 
cannot say in this case that the criticism rests upon an 
illogical basis, I can and do say that, for the most part, 
it rests upon a basis which is completely non-existent ; 
and the latter basis seems to me to be, if anything, a 
degree worse than the former. This question of the 
alleged abuse of the patent monopoly has already been 
authoritatively considered and exposed in the report 
on “The British Patent System” published by the 
Council of the Chartered Institute of Patent Agents in 
April, 1944, and, as support for the foregoing state. 
ment, I quote the following extract from that report :— 

“‘ Speaking from a wide experience of its member, 
this Institute does not believe that patent monopoly 
rights are misused to any appreciable extent and it 
holds the definite opinion that patent owners in the 
vast majority of cases exercise their rights in a manner 
which is entirely satisfactory to the general community. 
It is not aware of any public dissatisfaction with the 
commercial development of inventions in this country, 
or that the true benefits of particular inventions have 
been withheld due to monopolistic practice. It would 
seem, on the contrary, that the fi t effects of com- 
petitive enterprise have been experienced in all the 
main fields of invention, e.g., aircraft, radio, motor-cars 
and plastics.” 

Thus it can be seen that the attack on the patent 
system is wholly illogical or largely based on non- 
existent. abuses. Of course, it cannot be denied that 
there has been, from time to time, some abuse, or 
attempt at abuse, of the patent monopoly. This is 
particularly the case in the United States of America, 
where the patent law contains no provisions for checking 
abuse such as are contained in Section 27 of our Patent 
Act, which places in the hands of the Comptroller 
General of Patents comprehensive powers under which 
he may deprive a patentee even of the limited mono- 
poly which he enjoys under his patent, unless, within 
a relatively short period after the grant, the patentee 
shows both a willingness and the ability to give to the 
public the benefit of his invention to an adequate 
extent and upon reasonable terms. However, even if 
there be some abuse, mere abuse of a system is not an 
adequate reason for the suppression of the whole 
system, but indicates merely the necessity for curing 
any defects in the system which may make such abuses 
possible ; this aspect of the question is being carefully 
investigated and considered by a strong committee set 
up by the Board of Trade for that purpose. 

The patent system of any country rests upon the 
premise that it will provide incentive to invention and 
investment of capital in order that new industries 
may be developed, and existing industries improved, 
for the betterment of the national standard of living. 
This, in fact, is specifically stated in a proviso to 
Section 27 of our Act, which reads: ‘“ Provided 
that, for the purpose of determining whether there 
has been any abuse of the monopoly rights under a 
patent it shall be taken that patents for new inven- 
tions are granted not only to encourage invention but 
to secure that new inventions shall so far as possible 
be worked on a commercial scale in the United King- 
dom without undue delay.” 

To ensure this result, certain conditions must be 
satisfied before the patent grant will materialise. An 
applicant for a patent must have made, in the first 
eas, a contribution of something new and useful 
to the sum of human knowledge, and which is pro- 
duced by the exercise of inventive faculties. Further, 
in exchange for the grant of exclusive privileges for 
a limited period, the applicant for the patent must 
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Patent Agents, delivered in London on November 22, 
1944. Published by permission of the Council. Abridged. 
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also make a full disclosure of. all the essential features 
of his invention so that, upon the expiration of the 

riod of his patent monopoly, the public will enjoy 
the full benefit of competition in making and using 
the invention. Not only must the inventor find and 
disclose a use for the invention, but he must also dis- 
close how to use the invention on which he obtains his 

tent. This creates a powerful incentive on the 
scientist or experimenter to direct any knowledge he 
may discover into channels of usefulness and to relate 
his findings to the everyday life of the people and to 
make his ideas practical. Without this spur, much 
scientific work might remain of purely academic and 
laboratory interest. Thus the patent system makes 
public the knowledge of inventive progress and, what 
is even more important, it preserves a written record 
of such progress in all the arts which is thoroughly 
classified in a form suitable for — and convenient 
reference and without which further progress would 
be rendered impossible. It may well be that some of 
the ancient civilisations, such as those of the people 
who built the Pyramids and the Sphinx, produced 
many useful inventions capable of further development 
and wider adaptation but these were lost to them and 
remain unknown to us precisely because these peoples 
had no arrangement, or practice, such as exists in 
modern patent systems, for maintaining a written 
record of all inventions which are adjudged worthy of 
the grant of Letters Patent and from which each 
succeeding generation may gain valuable knowledge 
and experience from which the growth and building 
up of the arts and sciences are assured. 

To many it would seem that this system of record, 
which we of the modern world enjoy, might well be a 
justification for the grant of many of the so-called 
trivial patents of which much is being heard to-day, 
since, no doubt, many such trivial disclosures may be 
the means of implanting the germ of a really great 
idea in the brain of some succeeding investigator ; 
but it is a truism which, perhaps, some inventors are 
sometimes inclined to forget, that invention alone 
does not account for industrial p and that what 
is required, in addition, is the commercial development 
of the invention. To this end, s ive capital 
must be made available, and it has been pointed out 
over and over ognin. and is abundantly clear, that 
speculative capital will not be forthcoming to back new 
inventions unless those providing the capital are given 
at least a limited period of years during which they 
may be protected against the competition of others 
who might be tempted to take advantage of the deve- 
lopment without having had to share in any of the 
risks involved. In addition, therefore, to giving an 
incentive to individuals to invent, the patent system 
offers an inducement to the risking of capital essential 
for the pr ateme development of inventions for the 
benefit of the public. 

Some of the benefits to the public Nag flow — 
system for granting patent monopolies for a limi 
term may be briefly summarised accordingly as follows : 
(1) It confers upon the public something which it 
never had before and something which, in all pro- 
bability, it never would have had but for the possi- 
bility of securing the patent monopoly. (2) It stimu- 
lates and promotes industrial progress, not only by 
providing an incentive to individuals to invent, but 
also by inducing a flow of speculative capital essential 
for the practicaldevelopment of inventions for the 
benefit of the public. (3) It creates a powerful in- 
centive to the scientist or experimenter to direct any 
knowledge he may discover into channels of usefulness 
and effectively prevents such scientific work from 
remaining for all time of merely academic and laboratory 
interest. (4) It rves a written record of 
in all the arts which is thoroughly classified in a 
available for prompt and convenient reference and 
without which further progress would be impossible. 

I realise that all this has been said before, but I 
make no apology for telling a tale that may be more 
than twice-told, for the reason that, although criticism 
of the patent monopoly, so far as I have been able to 
observe it, is to a great extent based upon ignorance, 
confusion of ideas, or blind political prejudice, it is 
rampant and widespread to-day, while those who can 
speak from knowledge and experience of the real 
public value of such monopoly are, for the most part, 
inarticulate. In my view, it is high time that the 
supporters of our patent system, which has successfully 
stood the test for more than three centuries, should 
become at least as vocal, if not so vociferous, as its 
critics and detractors. 





MODEL ENGINEERING EXHIBITION AT HasTINGs.— 
Under the auspices of the Hastings Civic Society, a 
model engineering exhibition is to be held in that borough 
on April 18 to 21, 1945, at the Robertson-street Church 
Lecture Halls. A charge of 6d. will be made for admis- 
sion, the profits going to the Royal East Sussex Hospital. 
The honorary secretary of the exhibition is Mr. W. T. Dunn, 
M.I.Mech.E., 72, Elphinstone-road, Hastings, Sussex. 





SYMPOSIUM ON SURFACE FINISH.* 
(Continued from page 260.) 
EFFECT ON FATIGUE STRENGTH.+ 
By W. Ker Wirson, D.Sc. (Eng.), Ph.D. 


In applications where redundant weight is a serious 
handicap on performance, materials must be selected 
with care and used to the limit of their capacity. This 
is notably true in aircraft construction where high 
performance, low weight, and service realiability depend 
greatly upon careful selection of materials and pro- 
cessing methods. Operational experience with aero- 
engines indicates the rarity of failures from purely 
material defects, but emphasises the decisive influence 
of surface finish on resistance to loadings which are 
mainly dynamic. Careful attention to surface finish is 
essential before full benefit can be obtained from high- 
strength alloy steels. Typical service failures of aero- 
engine components are shown in Figs. 29 to 33, page 278, 
whence it is evident that a single surface blemish may 
be a potential nucleus for fatigue or impact failure, 
especially if, in addition, the form of the part is one. 
Sources of surface weakness are : poor geometrical form, 
with sharp changes of section and corresponding areas of 
high stress concentration ; fretting corrosion and wear, 
resulting in med surfaces and slackened fits ; 
unfavourable residual stresses on which working loads 
are superimposed ; scaling due to poor heat resistance ; 
poor surface finish; metallurgical defects; and 
mechanical damage. 

The influence of cutting, grinding, and polishi 
operations on fatigue strength depends greatly on 
individual circumstances; it is less marked for mild 
steels than for high-strength steels, and may be 
favourable or unfavourable ing to the fineness of 
the finish and the nature of the residual stressés. 
Residual tensile stresses are harmful, whereas, within 
proper limits, residual compression stresses may be 
beneficial. In general, most finishing operations tend 
to produce residual compression stresses, but if there 
are sharp changes of section or if the surface is over- 
heated during processing, detrimental tensile stresses 
may be left in the surface layers. It is therefore not 
surprising to find some scatter in the data on this sub- 
ject, and the values in Table II should be regarded only 
as indicating the general trend. Since a fine finishing 
process, such as lapping or superfinishing, reduces wear 


TABLE Il.—IJnfluence of Surface Finish on Bending 
Fatigue Strength of Steel. 











Tensile Strength. 
Tons per sq. in. 
Surface Finish. 
30. 60. 90. 
‘. Per cent. | Per ya Per a. 
High , OF = 100 1 1 
a ge polish, or + ae 95 93 90 
Smooth , or smooth- 
machined .. es ma 93 90 88 
Roi ground, or rough- 
ee a ms aa 90 80 70 
Surface with mill scale Ke 70 50 35 
Surface corroded by tap 
water # eee ~“ 60 35 20 
Surface corroded by sea 
water = ate a 40 23 13 














and fretting tendencies, the actual gain in strength 
from the process may be considerably greater than is 
indicated sn the results of simple fatigue tests. Now 
that equipment for measuring surface finish is becoming 
more universally available, a systematic investigation 
on surface finish and fatigue s at normal and 
elevated temperatures would be valuable, and should 
include determinations of residual stresses. S' h 
and wear resistance can be increased through 
hardening by heat-treatments such as case-hardening, 
flame-hardening, and nitriding; or by mechanical 
treatments such as cold-rolling and shot-blasting. 
Surface coatings may be beneficial in improving 
resistance to fretting corrosion and heat. 
Case-hardening produces a hard wear-resisting surface 
and may also improve fatigue strength because of the 
high tensile strength of the case which may also contain 
beneficial compression stresses. Bending fatigue 
strengths more than double the core values have been 
recorded for carbon, nickel, and nickel-chromium case- 
hardening steels ; while fatigue strengths equal to the 
core values have been recorded for drilled specimens 
where the drilling was carried out before carburising. 
The treatment must be carefully controlled, and highly 
stressed parts must not be used in the fully hardened 
condition. Overheating the meme npr er 
rocessing operations must be avoided, otherwise there 
danger didn cracking. The usual procedure is 





* Held at the Institution of Mechanical Engineers, 
London, on Friday, March 9, 1945. 

t+ Paper presented in Group V.—Effect of Surface 
Finish on Performance. 





to apply a stress-relieving treatment at 150 deg. to 
200 deg. C. (say, 300 deg. to 400 deg. F.), or even at 
320 deg. C. (say, 600 deg. F.), when parts are subject 
to impact loadings, though it should be noted that the 
surface hardness of case-hardened parts deteriorates 
rapidly above 200 deg. C. (392 deg. F.). Case-hardened 
parts should have simple geometrical shapes, otherwise 
there is danger of embrittlement at notches and 
excessive distortion during treatment. Where notches 
are unavoidable, the case should extend round the notch 
to avoid failures of the type shown in Fig. 32, page 278. 
Nitriding offers a solution for complicated shapes. 
Wiegand (1940) cites an example in which the fatigue 
strength of a piston gudgeon pin was increased 80 per 
cent. by case-hardening the bore as well as the outside, 
and in addition the part was rendered less susceptible 
to failure from small inclusions in the bore. 
Surface-hardening by gas jets or by electrical induc- 
tion is suitable for steels which respond readily to heat 
treatment. Residual compression surface stresses are 
produced which are beneficial, provided their magni- 
tude is controlled and the treatment extends round 
changes of section, such as fillets, to avoid having an 
intermediate zone of high residual tensile stress at the 
change of section. These processés were primarily 
designed for speedy production of hard wearing 


sur- 
faces and they must be carefully applied when used on 
highly stressed parts. The hardening and the 


duration of the application of high temperature are 
important factors. id heating cooling is 
desirable, to minimise the effect of the intermediate 
zone. When properly applied to suitable materials 
they do yield an appreciable increase in fatigue strength ; 
Zimmerman (1940) reports a 25 per cent. increase of 
bending fatigue strength due to flame-hardening the 
sharp fillets of a steel specimen, and 90 per cent. when 
the whole specimen was treated. On the other hand, 
tests on crankshafts have shown a reduction of 30 per 
cent. in bending fatigue strength due to flame-hardening 
of the bearing surface of the crankpins and journals 
while leaving the fillets untouched. 

Nitriding not only provides a substantial increase 
in fatigue strength of both plain and notched speci- 
mens, but reduces fretting corrosion and wear; it 
provides some protection from corrosive atmospheres, 
retains surface hardness up to 450 deg. C. (842 deg. F.) ; 
and considerably reduces distortion during treatment, 
since there is no subsequent quenching. Rather 
lengthy treatment periods are required, however, and 
the surfaces of highly stressed parts should be lapped 
after nitriding because grinding tends to produce 
surface cracks. For these reasons the tendency is to 
use the nitriding process only when no alternative is 
available. Bending and torsional fatigue strengths 
50 per cent. or more greater than the values for the 
core material are ly recorded, while for notched 
specimens values at least equal to those for the un- 
notched core material are obtained, provided the 
nitrided layer extends over the whole surface, including 
the notch. There is, however, an optimum depth for 
the nitrided case beyond which the fatigue strength 
deteriorates due to the possibility of cracks originating 
in the sub-surface zone of residual tensile stress which 
balances the residual compressive stress in the case. 
The insensitivity of a nitrided surface to notch effects 
enables roughly finished surfaces to be accepted on 
highly stressed components which would otherwise 
require a high polish. In some cases this may be an 
important aid in production. 

Cold rolling aims at improving surface hardness and 
fatigue strength, partly by producing structural changes 
in the metal and partly by inducing residual compres- 
sion stresses in the surface. Horger (1936) reports 
results by Thum and Bautz indicating that 80 per cent. 
of the observed increase of bending fatigue strength was 
due to residual compression stresses, while the whole 
of the observed increase of torsional fatigue strength 
was due to strain-hardening. Improvements in fatigue 
strength varying from 30 per cent. to 50 per cent. 
have been reported due to the cold rolling of plain and 
notched specimens. The process is used quite frequently 
for preventing loss of strength in parts which are 
shrunk, clamped, or press-fitted. Thum and Wunder- 
lich (1934) report a reduction of nearly 50 per cent. in 
the bending fatigue strength of a shaft due to shrinking 
a wheel on one end, the failure occurring at the edge 
of the hub. Cold rolling the fitted portion of the shaft 
reduced this loss to less than 10 per cent. The per- 
missible amount of cold rolling depends greatly on the 
characteristics of the materials, and must be carefully 
controlled, otherwise there is danger of surface cracking 
and flaking through overworking. Structures com- 
posed of ductile materials have considerable capacity 
for accommodating loads by local yielding and work- 
hardening of highly stressed areas. This natural con- 
ditioning process is free from the danger of over- 
working, such as might occur with artificial methods 
arbitrarily applied. 

Shot-blasting, or shot-peening, methods vary accord- 
ing to the nature of the work. For large quantities 
of small articles, particularly where requirements are 





278 


ENGINEERING. 





APRIL 6, 1945. 








——_ 


SYMPOSIUM ON SURFACE FINISH. 





Fie. 29. Cracks in CRANKSHAFT FILLET 
Causep By Harsa GRINDING. 


not very exacting, the parts are usually placed in a 
drum which is slowly rotated while the shot is projected 
into the drum by air blast. For larger articles, or 
where more precise control is required, the surfaces are 
treated individually, the shot being projected from an 
air nozzle or from the rim of a pan Po rotating wheel. 
The beneficial effect of the process appears to depend 
partly on the rounding of the boundaries of sharp 
cutting or grinding scratches, partly on strain-hardening 
of the surface layers, and partly on the production of 
residual surface compression stresses. The process is 
readily applied to complicated forms, both internally 
and externally, but, in common with other surface 
treatments, it requires careful control, and care must 
be taken to use only rounded shot. Fractured or mis- 
formed shot should be removed, otherwise sharp and 
deep indentations will be produced which will have an 
adverse effect on fatigue strength. Mild heat treat- 
ment at 200 deg. to 230 deg. C. (say, 400 deg. to 450 
deg. F.) for about 20 minutes may be beneficial, 
though exposure to operating temperatures above 
about 260 deg. C. (500 deg. F.) is detrimental. 

The “‘ Cloudburst” process,* originated by E. G. 
Herbert (1927), was the first serious attempt to improve 
surface conditions by projecting a stream of hard steel 
balls on to the surface. This process was developed 
long before present-day interest in shot-blasting, and 
has certain advantages, such as the use of well-formed 
3-mm. diameter balls, and ease of control, since the 
balls are allowed to fall under gravity from a pre- 
determined height. Shot-blasting is capable of in- 
creasing the fatigue strength of commercially finished 
parts to a value which is at least equal to that of a 
smoothly polished surface, while in certain cases 
improvements of as much as 30 per cent. to 50 per cent. 
have been recorded... The effect on polished surfaces 
is not so marked, though improvements of the order 
of 10 per cent. have been reported. The process will 
not overcome metallurgical defects, such as decarburi- 
sation, inclusions, and segregations, but may be 
beneficial when used for removing scale or sand from 
surfaces of forgings and castings which would otherwise 
be used in the as-forged or as-cast conditions. Shot- 
blasting is particularly beneficial for cleaning castings 
made from notch-sensitive light alloys, since fatigue 
failures are readily propagated from scratches left by 
scraping tools or chisels. With magnesium alloys it is 
essential to remove all residual shot from the cleaned 
surfaces. Where parts are designed for a limited life, 
shot-blasting appears to be capable of producing 
remarkable increases in serviceable life. According to 
American sources (Almen, 1943) :ife improvements 
varying from 300 per cent. to 1,400 per cent. have been 
obtained. 

The stability of shot-blasting, and other surface 

* ENGINEERING, vol. 124, pages 420, 445 and 470 
(1927), and vol. 126, pages 28 and 361 (1928). 
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treatments which aim at producing residual surface 
compression stresses, under sustained vibration appears 
to be a useful subject for investigation. McGoldrick 
and Saunders (1943), for example, note the existence 
of experimental evidence that residual stresses in com- 
plicated structures are relieved to a considerable extent 
by movements of the structure in service. According 
to Truden (1944) sand-blasting “‘ 18-8” stainless steel 
to remove scale formed during annealing or welding 
had a detrimental effect on the corrosion-resistance 
properties of the material. Here again, there appears 


the need for a systematic investigation on the effect of 
shot-blasting on the fatigue strength of corrosion and 
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heat-resisting alloys. Shot-blasted surfaces on steel 
components are more prone to corrosion, and must be 
coated with a rust preventive, such as lanolin, immedi- 
ately after treatment. 

Surface platings are used for preventing corrosion, 
increasing surface hardness and wear resistance, improv- 
ing heat resistance, and building up worn or damaged 
surfaces on parts which would otherwise be unservice- 
able. Plated coatings may be very beneficial where 
surface wear or corrosion rather than high dynamic 
loading causes the fatigue failure of the unplated part, 
provided the plating is impervious and adherent. 
Great caution is necessary, however, when the part is 
highly stressed. The literature indicates that chromium 
and nickel platings may reduce the fatigue strength in 
air by from 5 per cent. to as much as 50 per cent., 
depending on the base material, the geometrical shape 
of the specimen, the plating thickness, and the process- 
ing details. This loss of strength appears to be due to 
residual tensile stresses in the plating, hydrogen em- 
brittlement, differential thermal expansion, and the 
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stress-raising influence of the etched surface which keys 
the plating to the base metal. The tensile stresses in 
the plating can be reduced quite appreciab!y by proper 
control of the plating process and for this reason a 
which are practically stress-free usually show better 
fatigue values. 

Wiegand (1940) discusses the practice of temperi 
chromium-plated specimens to drive out hydrogen, on 
reports reductions of 16 per cent. to 58 per cent. for thin 
and thick coatings, respectively, for specimens tempered 
after plating, compared with values of 8 per cent. to 
14 per cent. without after-treatment. Hard chromium 
plating on a case-hardened bar, followed by tempering, 
produced a drop in fatigue strength of 60 per cent., 
whereas no loss occurred when the plating a oe 
to a nitrided bar. Austenitic steels also ined their 
initial fatigue strengths after hard chromium plating, 
with or without after-treatment ; and recent examina- 
tion of exhaust valves from German engines have re- 
vealed the use of a thin chromium plating on the 
exposed portion of the valve stem. The literature also 
indicates considerable scatter in the results obtained 
for other surface coatings such as nickel, copper, 
cadmium, and phosphate treatments. They are all 
capable of giving beneficial results when judiciously 
applied, but under adverse conditions they can pro- 
duce quite appreciable reductions of fatigue strength. 
Shot-blasting prior to surface coating may prevent this 
joss in certain cases. Most investigators agree that 
electrically-deposited zine coatings provide an excellent 
measure of protection without reducing fatigue strength. 
In general, chemically deposited (hot dipping) coatings, 
such as tin and zinc, reduce fatigue resistance appreci- 
ably, due to the brittle diffused layer immediately under 
the surface. 

APPENDIX. 

Surface Finish of Aero-Engine Components.—Crank- 
shaft fatigue failures generally originate at transition 
fillets or at the a of transverse holes drilled through 
the crankpins and journals. Stress concentrations at 
these critical points depend on the geometrical form of 
the crank, and are less for hollow than for solid crank- 
pins and journals, while a high surface finish or a 
special treatment such as cold rolling or shot-blasting 
is necessary for maximum strength. Both bending and 
torsional fatigue strengths of many crankshaft designs 
can be improved considerably by cha: of geometrical 
form to bring about a more favourable distribution of 
the load in the critically stressed areas. In many 
practical examples where considerations of production 
rather than of strength have determined the design, 
the geometrical form is so poor that shafts without 
surface flaws show no greater fatigue strengths than 
shafts with quite extensive surface flaws. 

Hard bearing surfaces on crankpins and journals are 
necessary in high-duty engines, and this has given rise 
to considerable experimental ‘work on hard-surfacing 
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processes such as chromium plating, surface hardening, 
and nitriding. The following results were obtained 
from bending fatigue tests* on full-scale specimens from 
a number of six-throw aero-engine crankshafts made 
from 65 tons to 75 tons per square inch nickel-chro- 
mium-molybdenum steel (spegification 881), with 
ground crankpins, journals, and fillets :—({a) Burnish- 
ing the fillets with a rotating felt burnisher held at 
right-angles to the axis of the slowly rotating shaft 
resulted in a 6 per cent. loss of fatigue strength. This 
treatment was aimed at the elimination of circumferen- 
tial scratches, but the result was disappointing. (6) 
Chromium plating the crankpin and journal ——— 
surfaces and the fillets resulted in a 33 per cent. loss o' 
fatigue strength. The plating was 0-008 in. thick, 
hardness 860 Vickers pyramid numeral, and the failures 
occurred in the fillets. (c) Surface ing crankpin 
and journal bearing surfaces also resulted in a 33 per 
cent. loss of fatigue strength. The hardened zone (550 
V.P.N.), did not extend round the fillets, the fillet hard- 
ness being 330 V.P.N. X-ray diffraction methods 
revealed residual stresses of 5 tons to 10 tons per square 
inch near the fillets, and 8 tons to 16 tons per square 
inch near the hardened zone. The failures occurred in 
the soft fillets, so that the reduced strength was probably 
due to the presence of adverse residual stresses, com- 
bined with the rather abrupt change from the hardened 
to the unhardened surface. (d) Shot-blasting crankpin 
and journal fillets, but not the bearing s' , resulted 
in 13 per cent. increase of fatigue strength, which com- 
pares with results reported by other investigators. The 
increase in fatigue strength probably represents a con- 
siderably ter increase of serviceable life under peak 
stresses which are imposed for relatively short periods. 
Crankshafts with shot-blasted fillets and crankwebs are 
now used in some American aero-engines. (e) The inves- 
tigations on nitriding were concluded by testing a 
nitrided crankshaft made from 60 tons to 70 tons per 
square inch chromium-molybdenum nitriding steel 
(specification D.T.D. 306). This shaft was nitrided all 
over to obtain full benefit from the ability of the process 
to reduce notch effects at changes of section and at sur- 
face imperfections. The fatigue strength of the nitrided 
shaft was 67 per cent. greater than that of the standard 
shaft. This result compares with the values reported 
by other investigators, and it is noteworthy that nitrided 
shafts are now being used in some German aero-engines 
where formerly case-hardened bearing surfaces were 
used. The crankwebs of these German shafts havé a 
comparatively roughly-milled finish. 

Bandow (1938) reports 40 per cent. increase of bend- 
ing fatigue strength, and 20 per cent. in torsion, due to 
cold-working the fillets and the edges of the oil-holes of 





* Details of (6), (c) and (e) are contained in a report of 
the Automobile Research Committee, published in 
ENGINEERING, vol. 154, pages 58 and 78 (1942). 


PoLisHED. xX 3. 
Surrace Frsisnes oF AERO-ENGINE VALVE SPRINGS. 





ve 
bee aT ltl i ES 


| 
| 
4 
j 
4 
] 


. As Drawn. x 3. 


a series of automobile engine crankshafts. The fillets 
were cold-worked by pressing a roller with a 2 mm. edge 
radius into the machined fillet, while the edges of the 
oil-holes were com by @ steel ball. Schmidt 
(1942) reports reductions of bending fatigue strength, 
nt to 20 per cent. in extreme cases, due - cold 
straightening carried out to correct i uring 
pe wr and describes a method of cold eheslightans 
ing by peening the sides of the crankwebs which causes 
no appreciable loss of strength. Peened crankwebs 
have been observed on some German aero-engine 
crankshafts. 

At one time, valve spring failures were apt to‘recur 
at intervals, and the trouble was rather difficult to 
eliminate because performance requirements demanded 
maximum duty from the material. The two principal 
causes of failure were fatigue fractures from longitudinal 
seams or other surface defects, and permanent compres- 
sion or “ settling-down ” to an extent which rendered 
the spring unserviceable. Fatigue tests on the material 
(hard-drawn patented wire to specification D.T.D. 5A) 
indicated a 30 per cent. increase of bending fatigue 
strength due to shot-blasting after coiling; while 
investigation on the effect of tempering tem on 
mechanical properties indicated that an optimum value 
for the limit of proportionality in torsion when tested 
at the estimated working temperature of 240 deg. C. 
(464 deg. F.) was obtained with a tempering temperature 
between 300 deg. and 350 deg. C. (572 deg. and 662 deg. 
F.). It was therefore decided to temper at 300 deg. C. 
and shot-blast all future supplies. -Appreciable im- 
provements in both stability and fatigue strength were 
obtained in this way. 

Careful inspection of all material, both before and 
after coiling, was also instituted. Micro-examinations 
are made to detect inclusions and surface decarburisa- 
tion, and only sporadic decarburisation to a depth not 
exceeding 0-001 in. is permitted. Deep etching tests 
are carried out to detect faults such as very deep draw- 
ing marks, longitudinal cracks and seams, and very 
short transverse tears. Fig. 34 shows a typical longi- 
tudinal seam which would warrant rejection; while 
Fig. 35 shows three typical surface finishes. Shot- 
blasted springs must ‘be coated with rust-resisting 
material such as lanolin, thinned in white spirit, immedi- 
ately after shot-blasting. If electrically deposited coat- 
ings, such as cadmium plating, are used for preventing 
corrosion, they must be applied with caution for reasons 
already discussed. They are rarely used on present- 
day high-duty springs because of the possibility of loss 
of fatigue strength, though it is interesting to observe 
that the valve springs from some German ae ines 
are coated with an extremely hard synthetic-resin stove 
enamel which has the appearance of a golden ‘brown 
lacquer and is very resistant to organic solvents. 

Information on the influence of surface finish on gear 
performance is meagre. During a recent examination 
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of some aero-engine accessory drive gears after 1,500 
hours’ service, it was observed that tooth surfaces 
finished by one grinding process showed no measurable 


wear and the grinding marks were still visible. Other 
gears finished by another grinding showed 
appreciable wear and the grinding marks were absent. 


honging Suma one tgpoel qundiny eochine $0 encther 
i one t indi ine to an 
seengen an e ee S oer ren 
surface deterioration. Case-hardened nickel-chromium 
toe wil eee of 85 tons per square 
inch is a popular material for yagi seer ow 
reduction gears of aero-engines. 6 ee 
process must. be carried out, using a 
tempering treatment at about 150 deg. C. (302 deg. F.) 
to relieve hardening stresses and remove extreme brittle- 
ness of the case. Harsh grinding must be avoided, 
otherwise dangerous heat cracks may be produced in 
the hardened surface, and on no account must the case 
be partially ground away, otherwise failures of the type 
shown in Fig. 32, 278, may occur. The roots of 
the teeth should well veuiiel. even tho’ this 
entails some inconvenience duri manufacture. 
Nitrided are also used in high gear assem- 
blies, path yp Pa Bes to Landau (1944) the effect of 
running a nitrided on a case-hardened is to increase 
the life of the case-hardened gear due to cold-working 
the tooth surfaces. 


Mads pe (1940) reports tests which showed that 
gro threads have no higher fatigue strength than 
cut threads; while improvements in bending fatigue 
strength of as much as 30 cent. were obtained by 
cold-rolling the threads. response to cold-rolling 
was not same for all steels, however, and in some 
cases no improvement was recorded. Fatigue failures 
are surprisingly few, even in applications where there 
are quite severe pulsating loads. This immunity from 
the normal consequences of subjecting notched parts to 
vibratory loads is probably due to the facts that in most 
cases the initial tightening load exceeds the maximum 
working load, and the structure is’ more rigid than the 
bolt, so that the additional bolt load in service is 


equate 
. Tucker (1943) reports a strain gauge test 
on the cylinder studs of a high-output experimental 
Diesel engine where a 16 per cent. increase of initial 
ightening load produced a 40 per cent. to 50 per cent. 
reduction in the vibratory stress in the studs. Slacken- 
ing of threaded connections in service can be reduced 
by attention to surface finish. Thus cold-rolled threads 
with a surface finish of 3 to 6 micro-inches show less 
tendency to slacken under repeated loads than cut 
threads with a surface finish of 20 to 40 micro-inches. 
The rougher finish of the cut threads prevents proper 
initial bedding down and Montinaglia (1942) reports a 
15 per cent. loss of initial tightening load after only 
10 repetitions with cut threads, while after 100,000 
repetitions the loss was 35 per cent. 

In general, a finely finished surface is desirable on 
parts which are assembled with an interference or shrink 
fit. If two sets of parts are machined to the same sizes, 
one with a fine and the other with a rough finish, the set 
with the fine finish can be dismantled and re-assembled 
with almost the same degree of tightness, whereas the 
set with the rough finish is often slack when re-assem- 
bled after the first fitting, due to the smaller contact 
area of the rougher surface. Many ball-race housings 
are scrapped during repairs to engines because the bore 
in the casting or forging which receives the bearing 
assembly is roughly finished. Where operating con- 
ditions are such that lubrication may be indifferent at 
times or subject to momentary interruptions, the pro- 
vision of a relatively rough finish on one of the mating 
parts may be beneficial. Some time ago about 80 per 
cent. of the cylinders undergoing an engine acceptance 
test gave trouble through picking up metal from the 
bore. The cylinders were of comparatively soft steel 
(specification S70), with a tensile strength of 45 tons 
per square i while the piston rings were made of 
centrifugally-cast iron. The cylinders were given the 
best obtainable ground finish, 5 to 7 micro-inches, 
and the rings were also ground to a good finish. 
Investigation showed that the rings were sealing so 
effectively that oil was not penetrating to the space 
between the cylinder and the ring surfaces. Acid 
etching of the rings gave rather inconsistent results, 
but was beneficial. Finally the rubbing surfaces of the 
rings were treated by a special process which slightly 
etched the surface and deposited a very thin phosphate 
coating (about 0-0002 in. thick). After two hours’ 
running this slight roughness was reduced to an even 
surface of about 10 micro-inches, and the cylinder sur- 
face also showed some improvement over its initial 

inding. Incidentally, experience indicates that it is 
desirable to provide an even tool finish on parts which 
are to be ground or lapped. If the initial surface is 
roughly finished, the original roughness persists to a 
remarkable extent after grinding or lapping. 


(To be continued.) 
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INTERNAL-COMBUSTION ENGINES. 


565,383. Oil-Injection Pump. C.A.V., Limited, of 
Acton, W. E. W. Nicolls and F. M. Evans, of Acton. 
2 Figs. May 4, 1943.—The pump is of the variable- 
delivery recip ting-plunger type, and is of unit con- 
struction which can readily be mounted in and removed 
from the main body. The pump body a accommodates 
a pair of pump units b. A cylinder c is a close fit in one 
end of a cylindrical bore in the body. On the outer end 
of the cylinder is a head which abuts against a flat surface 
on the body, to which it is secured by a pair of bolts 
passing through slots in the head. In the head is a 
delivery-pipe connection and a non-return valve i. A 
closely fitting barrel j is inserted into the cylinder c and 
extends beyond the inner end of the cylinder. The 
barrel is located by an external shoulder on the end 
adjacent to the cylinder head, and a key prevents rotation 








of the barrel. Within the body a is a chamber p to which 
the fuel oil is supplied and this chamber communicates 
with the interior of the barrel through a pair of dia- 
metrically opposite inlet porte qa in the cylinder c and 
corresponding ports in the barrel. A plunger s slides 
in the barrel, and on the end which projects beyond the 
barrel is secured a collar ¢. The plunger can be rotated 
about its axis for variation of output by means of a 
Pinion u which engages a toothed rack v sliding in the 
body under automatic or manual control. The connec- 
tion between the pinion u and the plunger s is a projec- 
tion 2 which lies in a groove in one side of the collar. The 
pump output is varied by means of the inclined edge 4 
of the plunger, which can be moved ralatively to the inlet 
ports by rotation. The rack is moved by a toothed 
segment 6 on one end of a short shaft 7, the segment 
engaging additional teeth on the rack, and the shaft 
being moved by a lever on the other end. (Accepted 
November 8, 1944.) 


MINING. 


563,780. Mining Machines. Mavor and Coulson, 
Limited, of Glasgow, and J. B. Mavor and W. S. Galloway, 
of Glasgow. (2 Figs.) December 19, 1942.—The machine 
is designed to break down the coal between the under- 




















and-over cutters as the machine advances. A represents 
the floor of the mine working, B the roof, and C the coal 
being cut. The machine consists of a base D carrying 
@ motor casing E and gear casing, undercutting and over- 


— ee 
i 





cutting chains G and H, a shear cutting element K ang a 
loading element. The shear cutting element K Consistg 
of a cutter disc 4 with picks 5 on its periphery, the dise 
rotating in a vertical plane at one side of the machine 
The periphery of the disc is serrated and is driven by , 
wheel 7 having pins 8 engaging with the serrations of the 
disc. On one face of the shear cutter diso is a circular 
wedge 9 which is of gradually increasing height in the 
direction of the axis of the disc. Thus, as the leading 
edge of the dise cuts into the coal, the wedge 9 exerts 
a disruptive pressure and the coal C breaks down op 
to a plate 10. The loading element consists of an arm 


a| 11 which is given a combined oscillating and reciprocg. 


ting movement so as to plunge forward into the broken 
coal, then to swing across to the right (looking forwara) 
pushing the coal before it, then to withdraw and swing 


the | back. In this way the coal is fed on to a low-height face 
yf |conveyor. The arm 11 is driven by a crank on a verti- 


cal crankshaft, the rear end of the arm being connected 
by a link to a fixed pivot. (Accepted August 30, 1944) 


MISCELLANEOUS. 


565,067. Air Filter. Keith Blackman, Limited, of 
London, and G. Keith, of London. (4 Figs.) March 8, 
1943.—The invention is an air filter for ventilation. The 
object is a mechanically operated filter which is gejy- 
cleaning and self-oiling and is not of excesseive cost of 
construction. The filter element is constituted by an 
endless circulatory curtain of louvre slate 10 extending 
between and carried by two endless chains provided with 
pins 12 which project into every alternate interslat 
passage. The parallel flights of slats constitute a double 
screen extending across the path of air under flow. The 
slate 10 are connected together in pairs so that each pair 
is carried by one pin 12 at each end. Each chain js 
trained around a pair of vertically spaced sprocket wheels 
13, 14, carried on shafts disposed parallel to the pins. 
The lower shaft is continuous and is driven through 
speed-reducing gearing from a motor 17 mounted on top 
of the filter casing whereby the curtain 10 is given a slow 
circulatory movement. The speed-reducing gearing 
shown comprises a pulley and belt drive to a countershaft 
22. The shaft 22 carries an eccentric 23 embraced by a 
sheave to which is pivoted the upper end of a rod 25. 
The lower end of this rod is pivoted to a lever 26 jour- 





a1) Fig. 
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(565,087) 


nalled on the boss of a grooved pulley 27 secured on 
the lower shaft. The lever 26 carries an inclined block 
28 which can be engaged with a pawl-forming ball 29 
seated in the groove of the pulley 27. The lever 26 
is rocked by rotation of the shaft 22 and the shaft 
15 is rotated stepwise by the action of the pawl 29. 
To prevent retrograde movement of the shaft 15, the 
pulley 27 is engaged by a detent-forming ball 30 co- 
operating with a fixed abutment. The lower part of the 
casing is constituted as an oil tank, containing oil to a 
level above the lower shaft so that the lower part of the 
curtain dips into the tank, the direction of circulation 
of the curtain being such that the rearward flight descends 
into the tank and the forward flight, on which the air 
flow is first delivered, ascends from the tank, the slats 
being cleaned and charged with oil in their passage 
through the tank. As the speed of travel of the curtain 
is low, provision is made for setting up rapid movement of 
the oil in the tank, to ensure that dust collected by the 
curtain will be washed off the slats. For this purpose, 
a rotary paddle 32, journalled on the lower shaft and 
driven at relatively high speed from the shaft 22 through 
the medium of sprocket and chain gearing, is provided. 
The oil set in rapid motion by the paddle 32 finds its way 
between the slats and washes from them the dust which 
sinks to the bottom of the tank to form a deposit of sludge. 
In the bottom of the tank there is fitted a deep tray 36 





into which the sludge settles. (Accepted October 25, 1944.) 
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BOMB-DAMAGE REPAIRS 
ON THE SOUTHERN 
RAILWAY-—I. 


THE geographical situation of a large part of the 
Southern Railway system rendered it particularly 
liable to damage during the intensive aerial bom- 
bardment carried out by the enemy in the earlier 
years of the war. Some of the incidents experi- 
enced were of a serious nature, but more than 
once at the annual general meeting of the company 
the chairman has expressed appreciation of the 
energy and resource displayed by the engineering 
staffs in restoring traffic, even after damage of a 





Raworth, the chief electrical engineer, and his staff. 
In 1940, there were 43 attended rotary-converter 
substations supplying traction current for the train 
services in the suburban area. At 12.30 a.m. on 
October 2 of that year, Streatham Substation re- 
ceived a direct hit. Splinters from the bomb 
penetrated some of the transformer tanks and 
caused the oil in them to become ignited, the 
ensuing flood of burning oil causing the station 
to be completely gutted. Some illustrations show- 
ing the condition of affairs after the fire had been 
extinguished are reproduced in Figs. 1 and 2, on 
this page. The first is an exterior view of the 
wrecked station, and Fig. 2 shows the burnt-out 
rotary converters and transformers. Fig. 7, on 





Fig. 1. 


STREATHAM SUBSTATION AFTER Bomp AND Fire DAMAGE. 





Fig. 2. 


major order. In this series of articles it is proposed 
to give an account of the technical features of the 
measures taken to restore communication after 
destructive damage had been sustained. In all rail- 
way work the first consideration after breakdown 
due to any cause is to restore traffic facilities, and 
an interesting aspect of the various cases dealt with 
is furnished by the immediate steps taken to enable 
train operation to be resumed, and continued during 
the period of permanent reconstruction which fol- 
lowed. Many of the incidents to be dealt with con- 
cern damage of a structural nature and although 
this was present in the first- example dealt with, 
the main interest of this lies in the measures taken 
to deal with interruptions in the electric supply 
arrangements to important sections of the lines. 
The success with which a difficult situation was,faced 
and dealt with reflects great credit on Mr. Alfred 





BurntT-OuT Rotary CONVERTERS AND TRANSFORMERS. 


page 283, shows the main switchboard completely 
wrecked. The important position occupied by 
Streatham Substation in the distribution network 
will be clear from Fig. 3, on page 282, which shows 
the arrangement of feeders and the position of the 
neighbouring substations before the attack. The 
shutting-down of Streatham Substation not only 
resulted in the immediate loss of traction and sig- 
nalling current, but interrupted the 11-kV supply to 
Sutton Substation. Emergency cable repairs were 
immediately undertaken and while Streatham Sub- 
station was still burning, work was commenced 
on joining the two 11-kV Sutton feeders to two of 
the Tulse Hill Substation feeders, the third Tulse 
Hill feeder being arranged to give a supply of sig- 
nalling current. These emergency arrangements 
were completed at 5.38 p.m. on the same day as the 
destruction of the substation, thus making traction 





supplies available 17 hours after the incident. It 
was possible to provide only restricted services, but 
these were maintained. 

The problem of restoring Streatham Substation 
had then to be faced and, after careful consideration, 
it was decided to reconstruct it in its original form. 
The station had contained four 1,500-kW rotary- 
converter equipments, including 12 single-phase 
transformers, together with associated groups of 
11-kV switchgear in stonework-cell structures and 
660-volt direct-current switchgear. All this materia] 
had been destroyed. To carry out the rehabilitation 
with the least delay, it was decided to transfer three 
rotary-converter sets from Purley Substation and 
to obtain the fourth from Warlingham Substation, 
where it had acted as a spare. These sets were 
identical with those that had been destroyed, as also 
was the 660-volt direct-current switchgear, so that 
the reconstruction of Streatham Substation was a 
comparatively straightforward matter. The de- 
nuded Purley Substation was dealt with by replacing 
the rotary plant with mercury-are rectifiers. The 
policy underlying this decision was dictated by the 
fact that it was the speediest way of restoring the 
plant situation at Streatham, which was a key point 
on the system. Purley Substation was ideally 
placed for conversion to a mercury-are rectifier 
unattended substation by reason of its situation on 
the direct line of the 33-kV cable supply from South 
Croydon to Star-lane, both of which are unattended 
rectifier substations remotely operated from the 
Three Bridges control room. A further point of 
importance was that mercury-arc rectifier equip- 
ment was more easily obtainable than rotary-con- 
verter plant and was cheaper. 

In reconstructing the Streatham Substation, the 
only variation made in the original building design 
was the provision of greater physical protection 
and better ventilation for the plant. The plant 
was modified by the provision of 11-kV metal- 
clad switchgear in place of the original stone- 
cell type gear. This arrangement lent itself to the 
accommodation of the additional equipment made 
necessary by the war-emergency scheme for inter- 
connecting the Western, Central and Eastern distri- 
bution systems. The diagram reproduced in Fig. 4, 
on page 282, shows the rearrangement of the feeders 
and illustrates the changes made in the original 
layout shown in Fig. 3. An interior view of the 
reconstructed Streatham Substation is given in 
Fig. 8, on page 290. 

In carrying out the scheme of conversion from 
the arrangements shown in Fig. 3 to those shown 
in Fig. 4, railway supplies had to be maintained and 
Purley Substation had to remain in commission 
throughout. These requirements necessitated care- 
ful planning of the work. The conversion of Purley 
Substation to accommodate mercury-arc rectifier 
equipment and 33-kV switchgear, without interrupt- 
ing the 660-volt direct-current supply to the railway, 
meant that, while the substation had to be manned, 
contractors would be dismantling part of the plant, 
and the Chief Civil Engineer’s staff would be carrying 
out structural alterations to the building. The 
extent of the work which had to be carried out at this 
substation is indicated by Figs. 5 and 6, on page 282, 
the former showing the original layout and the latter 
the new arrangement. A careful programme of pro- 
cedure was worked out, the internal reconstruction 
and installation of the rectifier plant being handled 
in three stages. Each of these covered the removal 
of one rotary converter, the reconstruction of the 
foundations and the carrying out of the necessary 
new building work, and finally, the installation of 
one-third of the new plant, including a group of 
high-speed circuit breakers and track feeders. A 
view of the interior of the substation at an inter- 
mediate stage of the conversion is given in Fig. 9, 
on page 290. 

The erection of the 33-kV supply equipments was 
carried out in two stages. In the first, the Croydon- 
Star-lane feeder, which passed the Purley site on 
the up-side of the line, was cut at a point opposite 
the substation. Two new lengths of three-core 
33-kV cable were then jointed in and laid, under 
all the tracks, from this point to the substation, 
the ends being. taken to terminals on the small 
outdoor structure erected at the Croydon end of 
the substation. At this point the two sets of single- 
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core sealing ends were connected together by tem- 
porary jumpers in order that the supply to Star-lane 
could be continued during the further reconstruction 
work at Purley. On the completion of the outdoor 
structure at the other end of the substation, the 
jumpers were removed and the cable feeding Star- 
lane was taken down and laid underground to its final 
position at the Star-lane end of the Purley Substa- 
tion. The change-over of the 11-kV feeders was a 
more complicated operation and several stages were 
involved. This was necessary as the 11-kV supply 
had to be maintained to the Purley Substation 
until the last rotary converter had been removed. 
When. completed, the substation was by-passed by 
the 11-kV cables which then supplied Kingswood 
and Warlingham directly, as shown in Fig. 4. 

As each group of direct-current switchgear was 
completed, new 660-volt direct-current track feeders 
were laid and, after connection to their respective 
high-speed circuit breakers, were put into service. 
Considerable ingenuity was necessary in order to 
carry out the change-over without interrupting the 
660-volt supply, and at the completion of the second 
stage it became necessary to run temporary cable 
connections from the new positive *bus-bars to the 
old ’bus-bars, so that No. 3 rotary converter, which 
was supplying these bars, could be shut down and 
dismantled while the supply to the tracks was main- 
tained by No. 1 and No. 2 rectifiers. This arrange- 
ment also permitted the last high-speed circuit 
breakers to be erected after which the final length 
of *bus-bar was installed. The new track-feeder 
cables were then connected to the feeder high-speed 
circuit breakers and put into service, thus releasing 
the original tract-feeder switchboard which was 
then removed enabling the Chief Civil Engineer’s 
staff to construct the cells for the remaining 33-kV 
switchgear. Simultaneously, the erection of No. 3 
rectifier with its transformer was proceeding. The 
fact that the rotary-converter plant was divided 
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out in three stages and each replaced by a mercury- 
are rectifier unit at each stage, so that two-thirds 
of the station output was available at any time. 
The fact that all this work was carried through | 
without any untoward incident, with the additional | 
hazards of black-out and air attack, is a tribute to 
the effective co-operation of all concerned and 
to the care with which the whole operation was 
organised. 

An interesting feature of the new plant installed 
at Purley Substation is that it includes 33-kV 
indoor-type cellular switchgear with circuit breakers 
of the oil-minimum type, and rectifiers of the 
pumpless air-cooled steel-tank type ; it is the first | 
time that either of these classes of plant have been 
used for traction service on the Southern Railway. 
As it was not possible for the existing building to 
accommodate the whole of the 33-kV switchgear, 
small concrete structures were erected at each end 
of the main building, to contain the incoming 
feeder terminals, the isolating switches, and the 
auxiliary transformers. The positions of these 
structures are shown in Fig. 6. The main rectifier 
transformers were also placed outside the building. 
They are shown in position in Fig. 10, on page 290. 
A further view of the reconstructed Purley station 
is given in Fig. 11, on page 290, this illustration 
showing the 33-kV switchgear. 

This new indoor 33-kV switchgear comprises two 
feeder circuit-breaker equipments, three rectifier 
circuit-breaker equipments, and two ’bus-bar section 
isolators. The isolating switches are all hand- 
operated by remote control, but are interlocked with 
the doors of the cells, by a system of Chubb key 
interlocks, iff such a way that it is impossible to 
gain access to the interior of any cell until the 
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WRECKED SWITCHBOARD. 


isolators have been unlocked, opened and locked 
open. The breakers are of the oil-minimum type, 
have a rupturing capacity of 600 MVA, and are 
suitable for operation on a maximum working 
voltage of 44 kV. They are closed by a laminated- 
leaf spring, which is compressed by a motor-driven 
mechanism, and are opened by gravity assisted by 
springs. The operating mechanisms project through 
the cell doors and are completely accessible. Each 
circuit breaker is mounted on a steel frame fitted 
with rollers and can be withdrawn into the sub- 
station for overhaul and repair when necessary. 
When a breaker has been pulled out in this way, 
it is impossible either to lock the door of the cell 
or to close the isolator. The breakers may be 
operated from three positions. These are from the 
breaker itself, from the substation switchboard by 
remote control, and from the Three Bridges control 
room by supervisory control. A three-phase 60-kVA 
auxiliary transformer is connected to the "bus-bars 
on each of the outdoor 33-kV switchgear structures 
to enable signalling and auxiliary supplies to be 
made available at 440 volts and 250 volts, respec- 
tively. 

The mercury-are rectifiers are of the air-cooled 
pumpless steel-tank type and are operated by 
2,075-kVA transformers supplied at 33 kV and 
converting from three-phase 50-cycle altetnating- 
current to a six-phase rectifier supply using the inter- 
phase transformer type of connection. Each of the 
three rectifiers consists of three steel-cylinder units, 
each set being capable of a continuous output of 
1,500 kW at 660 volts. Overloads of 50 per cent. 
for 15 minutes, 100 per cent. for one minute, 200 per 
cent. for 15 seconds, and 300 per cent. momentarily 
can be carried. This latter value represents a 





momentary overload current of 11,600 amperes per 
unit. The rectifier cylinders are mounted in cubicles 
arranged along one wall of the substation opposite 
to the 33-kV cell structure. Each rectifier unit is 
housed in the upper section of the cubicle and is sup- 
ported on the fan plate by a large diameter insulating 
ring through which cooling air is supplied from a 
multivane fan mounted in the lower part of the 
cubicle. The cooling air is drawn from outside and 
is discharged through the top of the cubicle. 

The rectifier auxiliaries are mounted in the bottom 
part of the cubicle and high-rupturing-capacity 
anode fuses in the upper part, These fuses are 
fitted with an attachment arranged so that when 
they are ruptured the rectifier oil circuit breaker is 
tripped. Access to both the upper and lower parts 
is through hinged doors which effectively enclose all 
live parts and contribute both to safety and to the 
neat appearance of the substation. The conversion 
efficiency of the plant over the range from } full 
load to $ full load is between 94-2 per cent. and 
95 per cent. In order to prevent an excessive rise 
of direct-current voltage during periods of very 
light load on the rectifiers, loading resistances are 
connected across the output terminals. When the 
external load rises above the critical transitional 
load, the loading resistance is automatically switched 
out. The control gear, including the supervisory 
equipment and the protective relays, is mounted in 
three sheet-steel cubicles erected as one switchboard 
in a central position between the bank of 33-kV 
switchgear cells and the direct-current switchgear. 
This latter comprises three main high-speed circuit 
breakers for the rectifier supplies to the main direct- 
current *bus-bars and 12 track-feeder high-speed 
circuit breakers which connect the direct-current 
bars to the various sections of the track. All these 
breakers are mounted on a concrete shelf which runs 
the length of the substation between the rectifiers 
and the 33-kV switchgear cells. 

The substation auxiliary service gear and battery 
are housed in the small annexe which previously con- 
tained the two signalling-supply motor-generator 
sets, such as are normally provided in attended 
rotary-converter substations. In this ease, these 
sets were transferred to the Streatham Substation. 
The auxiliary services gear comprises a battery- 
charging rectifier switchboard for the 120-volt 
battery and an ironclad three-phase and neutral dis- 
tribution board supplied from the 60-kVA auxiliary 
transformers already referred to, and controlling 
the battery-charging rectifier, the substation lighting 
and heating circuits, etc. : 





LITERATURE. 


An Introduction to Differential Equations. By S.L. GREEN. 
London: University Tutorial Press. [Price 7s. 6d.] 


TuE extent to which differential equations occur in 
all branches of applied science renders a working 
knowledge of them an indispensable part of the 
technical equipment of an engineer. English texts 
devoted exclusively to this subject are not numerous 
and Mr. Green has provided a welcome addition to 
theirnumber. The first part of the book is occupied 
with the solution of ordinary differential equations ; 
the second, with the solution of partial differential 
equations. The concluding chapter is devoted. to 
solution in series, due prominence being given to the 
method of Frobenius. Each section of the text is 
followed by illustrative examples worked out in 
detail. Confidence in dealing with differential 
equations can be acquired only by practice in solving 
them, and extensive sets of well-chosen problems are 
supplied for this purpose, answers being provided. 
Symbolic operators, introduced somewhat earlier 
than was formerly the custom, are used extensively 
—an innovation for which there is ample justifica- 
tion. Applications are confined in the main to 
geometry of two and three dimensions. A chapter 
on methods of numerical approximation to the 
solutions of differential equations would have 
added to the practical value of the book; which, 
however, fulfil its object in providing a sound modern 
initiation into the subject and one well fitted to 
facilitate subsequent access to the standard treatises. 
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PHYSICS AND ENGINEERING 
INDUSTRY. 


By Dr. R. 8. Stiver. 


PHILOSOPHERS have given considerable attention 
to the nature of scientific knowledge and to the 
validity of its concepts, but such examinations have 
been from the standpoint of relevance to ultimate 
reality. In present times, we are becoming familiar 
with a very different aspect of science—its organised 
practice in industry. It is possible that accounts of 
science which describe it adequately as an approach 
to the understanding of ultimates may be wide of 
the mark as a description of scientific method suited 
to pragmatic aims. It seems to the writer that this 
is indeed the case and that the difference should 
receive more attention. There is much discussion 
and controversy over the use of science in industry 
and in society generally, and it seems possible that 
much difficulty and disagreement arises from con- 
fusing science as a part of utilitarian effort with 
science as part of man’s appreciation of himself and 
his universe. The confusion occurs not by failure 
to recognise the two different fields, but from an 
implicit assumption that the methodology of science 
is the same in both. This assumption does not seem 
to the writer to be justified, and it is doubtful 
whether such accounts of the methodology of science 
as do exist are relevant to its industrial or social 
practice. The purpose of this article is to give only 
a tentative discussion of the problem as it appears 
in the particular case of physics in engineering, in 
the hope of drawing attention to it for more com- 
petent discussion in its wider aspects. 

Possibly because the works chemist, as a control 
on quality of manufacture, was already a well-known 
figure, industrial chemical practice and industrial 
chemical research are relatively well established and 
recognised, whereas the profession of industrial 
physicist, at least until the outbreak of the present 
war, was comparatively rare. The war, however, 
has revealed with undue suddenness just how 
dependent industry has become on the practice of 
physics and on physical research, for there has 
proved to be a serious dearth of recruits from the 
universities in both this country and the United 
States. Indeed, it would seem that the possible 
range of application of even “ classical’ physical 
concepts and methods in everyday problems of the 
industrial arts is only beginning to be realised. The 
field of steam engineering is no exception. More- 
over, the new instruments and techniques which 
modern physics has made possible are ubiquitous in 
their application and even the highly abstract 
modern wave-mechanical quantum theories promise 
to be of immense value, particularly in the chemical 
industry. 

The evident connection of dynamics with mechan- 
isms and the known historical association of thermo- 
dynamics with the development of the steam engine 
are so obvious that one may be pardoned for ques- 
tioning the above statement that possible applica- 
tions of classical physics in steam engineering are 
only beginning to be realised. The truth is, how- 
ever, that the underlying methodologies of engineer- 
ing and physical science are quite distinct. As a 
result, the past inter-relationship between the two 
has been based on mutual interest in certain facts 
and properties of manifest nature. They have met 
on this basis, largely of facts or factual statements 
supplied by physics to engineering, and then have 
diverged in their methods of dealing with the facts. 
No better example can be given than that of thermo- 
dynamics. This branch of physics arose from con- 
sidering the relation between power and heat made 
patent by the steam engine. Carnot’s treatise 
appeared in 1820, some 50 years after Watt’s engine, 
and in 1843 Joule established the mechanical equiva- 
lent of heat. The subsequent work of Kelvin, 
Clausius, and Rankine established the beginnings 
of thermodynamics, and up till then physics and 
engineering were on common ground. Having 
obtained the basic factual statements known as the 
First and Second Laws, however, engineering pro- 
ceeded only to define certain particular work cycles, 
suited to refrigerators, turbines, and internal-com- 
bustion engines, as these became mechanically 
possible. In fact, its interest in thermodynamics 





stopped at the theory of heat engines, but in physics 
the recognition of generality led to the thermodyna- 
mic basis of electric, chemical and all similar 
phenomena, and, with the methods of Willard Gibbs, 
became the all-embracing science which it is to-day. 

The growing complexity of engineering and the 
increasing cost of trial and error methods in the 
stress of modern competition have forced industry 
to adopt research as an integral part of policy. 
As soon as this is done, the economic value of 
generalised principle and generally applicable fact, 
as compared with particular statements or know- 
ledge relevant only to one set of circumstances, 
becomes apparent. It is in this way that the 
methods and technique of physical science become 
of value to industry and it is to this trend that we 
refer when we say that the possible applications of 
physics to engineering are only inning to be 
realised. Where previously only the basic relevant 
facts were desired there is now a demand for pro- 
cedure and advanced generalised analytical know- 
ledge. To exemplify, the present development of 
internal-combustion engine theory has gone well 
beyond the theory of heat cycles to consider modern 
wave-mechanical and spectroscopic values of gas 
specific heats, in order to assess combustion tem- 
peratures and pressures. Lest this should be re- 
garded as nothing more than an obvious extension 
of heat-engine theory to deal with variable specific 
heats, it should be remembered that the wave- 
mechanical and spectroscopic values require the 
use of statistical therm>dynamics—i.e., of the ex- 
tended development in physical theory brought 
about by the methods of Boltzmann and Gibbs, 
which as we have seen were originally ignored by 
engineering. It is as if physical thermodynamics 
having been fathered by engineering, set out on its 
own vigorous life, and is now returning to succour 
its parent. 

In hydrodynamics a similar development can 
be seen. Engineering and physics during most of 
last century had, so far as this branch was con- 
cerned, the conservation of energy and Bernoulli’s 
theorem as almost their only common ground. 
Engineers proceeded from this in a maze of empirical 
formule for hydraulic resistance, while hydro- 
dynamics flourished in apparently useless elegance. 
The dimensionless group theories of Reynolds and 
their experimental verification by Stanton and 
Pannell represent the introduction of physical 
generalisation into the profusion of engineering 
empiricism. Yet even now many so-called “ prac- 
tical ’’ engineers are reluctant to avail themselves 
of the powerful aid of this approach. 

It is worth noting that a serious separation between 
the methods of pure science and engineering has 
been by no means so marked in those branches 
which are of comparatively recent growth, as in 
chemical, electrical and aircraft engineering. In 
chemical industry, while the man on the plant 
must necessarily weigh out his charges in pounds 
avoirdupois and may use the Fahrenheit tempera- 
ture scale, the technician almost universally makes 
his calculations in molar units and uses absolute 
or Centigrade temperatures. This is in contrast 
with the prevailing practice of mechanical engineer- 
ing, where the technician is forced by convention 
to use the practical man’s system of units and 
tends to miss the obvious molar relations between 
say steam and compressed air energies by consider- 
ing them in B.Th.U. per pound. Thus, also, 
electrical engineering has shown no objection to, 
and found no great difficulty in dealing with, com- 
plex numbers and functions which the mechanical 
engineer still eyes askance in spite of their obvious 
utility in hydraulics. Yet aircraft engineering has 
increasingly used similar principles in dealing with 
fluid dynamics. 

While legitimate criticism may be made of 
mechanical engineering in these respects, there is 
much which must be reckoned to its credit. In 
the first place, as Professor E. N. da C. Andrade, 
F.R.S., pointed out in his James Forrest Lecture to 
the Institution of Civil Engineers, in 1941, the more 
“* gross and palpable ’’ are the phenomena in which 
we are interested, the more difficult it is to win under- 
standing of their true nature. An electron, however 
evasive it may be of direct observation, is charac- 
terised by relatively few properties. A centrifugal 
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pump, however directly observable it may be, is a 
very complex structure, involving not only the 
electrons and protons which go to make up its own 
structure and that of the fluid which it pumps, 
but certain characteristic geometries, force fields, 
and temperature distributions. To consider only 
one ancillary part, which is nevertheless essential, 
such as the bearings, we find that physics can even 
now give very little knowledge of the way in which 
attrition of metal is caused and how it is modified 
by lubricants. In this, as in many other things, 
engineers have produced workable and serviceable 
machines almost completely by their own empirical 
methods, with little help from physicists. One may 
indeed suspect that the divergence which we have 
noted between physics and engineering has occurred 
as much by physics running away from the diffi. 
culties of “* gross and palpable” phenomena as by 
engineering ignoring physical methods. Without 
disparaging the cultural value and _ philosophic 
importance of the contributions made by modern 
experimental physics to knowledge of the funda. 
mental constitution of matter, nor discounting the 
elegance and magnitude of its intellectual achieve. 
ments on the theoretical side, we may rightly note 
that the concepts involved are simplified abstrac- 
tions and the phenomena investigated experi- 
mentally are also few and simple. In this the 
words ‘ simplified” and “‘ simple” are used in the 
sense of “ not complicated” and “ not complex.” 
The difficulty of pure physical theory lies not in the 
complexity of things which it considers, but in the 
technique of combining abstract thinking with 
precise mathematical analysis. The difficulties of 
experiment in modern physics lie similarly not in 
complexity of the phenomena which are ultimately 
studied, but in the technique necessary to arrange 
that the phenomena shall occur. In mechanical 
engineering, on the other hand, there is no great 
difficulty in arranging for the phenomena to occur, 
because it is just the most gross and “ homely ” 
phenomena in which we are interested. The diffi- 
culty is in their complexity, there being so many 
essential features present in an integrated form. 

There can be no doubt that the general aim of 
scientific method is precise thinking about manifest 
phenomena, and there is also little doubt that it is 
in physical science that this has reached its highest 
development. To some extent this development is 
vitiated because it is limited to simplified and 
abstract phenomena. Physics would seem to have 
ignored somewhat the task of precise thinking 
about complex things. Faced with the tremendous 
difficulty of thinking precisely at all, it has adopted 
the alternative of sacrificing the range of things 
thought about, and has developed precision tech- 
nique for things of limited complexity. Faced with 
the same difficulty, engineering, which must perforce 
deal with complexity, sacrificed precision of thought. 
These two opposite attitudes are possibly the 
extremes to which physics and engineering have 
respectively tended. The divergence which we have 
noted may indeed be regarded as having genesis in 
these two alternative responses to the problem of 
understanding natural phenomena. 

Having analysed the nature of the divergence, 
we can now more properly. appreciate the signi- 
ficance of the present tendency to bring both 
together. One aspect is that engineering, in present 
conditions, can no longer ignore the need for precise 
thinking. Naturally, recourse is therefore made 
to physics to obtain such benefit as its analytical 
technique can give. One very simple example may 
illustrate what is meant. For lack of better know- 
ledge, engineers have long used empirical “‘ factors 
of safety” in stress problems and “ discharge 
coefficients” in hydraulic problems. Modern de- 
mands for reduction in weight and cost require a 
greater precision of estimation. The relaxation 
method developed by Southwell is an obvious 
contemporary instance of the adoption of abstract 
analytical theory for greater precision of stress 
estimation. This aspect relates only to theoretical 
work in the respective sciences, with regard to which 
the divergence naturally has not been so pro- 
nounced. The contemporary trend appears here 
only as an improvement on engineering theory in 
order to remove the presence of a number of quan- 
tities of the nature of “ correction factor.” By far 
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the more important aspect will be seen when we 
consider the implications of the fact that engineering 

plems are difficult by reason of the number of 
essential features which are embodied in a complex 
integrated form. The main contribution which 
physics can make is in the investigation of each 
essential feature separately. The full problem is 
thus broken up into a number of simpler problems 
with which the technique of physics, both experi- 
mental and theoretical, is specially suited to deal. 

Moreover, in many cases such constituent problems 
have already been discussed by physics. The point 
of chief importance, however, is that when essential 
features are studied from the physical side, the 
results are of extensive application, since the same 
features may recur in many different machines, 
although the way in which they are integrated may 
differ. It is this extensiveness of application which 
gives physical research its economic value and is 
the main part of the contemporary urge towards 
physics in industry. 

There follows also from the independent general- 
ised investigations of physics, the discovery of com- 
pletely novel phenomena which are put to use in 
new apparatus. It is this aspect which receives 
most of the popular recognition. It has been left 
to the last here, however, because there is good 
reason to believe that in respect of an established 
industry like mechanical engineering its importance 
is secondary to the first two aspects discussed above, 
at least in a general sense. There is the possibility 
that now and again developments in physical science 
lead to a completely new tool or instrument, such as 
X-rays or the cathode-ray oscillograph, which intro- 
duce possibilities of such importance as to be revolu- 
tionary and which tend to reinforce the popular 
emphasis on the new-discoveries aspect of physics. 
In an established industry, however, it would seem 
that the main function of the industrial physicist in 
regard to these new discoveries is to keep in touch 
with them, and to be competent to develop them in 
adaptation to the particular requirements of his 
type of industry. While he does so, his basic 
employment will depend upon his performance of 
the first two aspects, i.e., using analytical physical 
methods to improve technical practice and to in- 
crease technical knowledge. Thus expressed, his 
duties are discernible as performing a distinct func- 
tion in industry, but nevertheless closely linked with 
the type of industry in which he is engaged. 

When this situation has been appreciated it 
becomes possible to foresee the additional technique 
which must be developed to secure the maximum 
benefit from physics in industry. First, there must 
be the analysis of the whole machine or process, and 
of its reactions in any more extensive cycle of 
operations in which it may itself be only a part, into 
aset of subsidiary phenomena, and the recognition of 
the separate features the physics of which must be 
known. There follows the assessment of existing 
knowledge with respect to these features and the 
statement of the information which has yet to be 
found and will form the subject of research. Subse- 
quently comes the research proper and the evalua- 
tion and interpretation of results. Next is the 
synthesis of this knowledge of separate features with 
reference to the machine or process originally con- 
cerned. Finally, the results of research may be 
viewed from the standpoint of other applications. 

Some such scheme of work must be developed in 
any industrial research department and in fact will 
be found to exist to some extent, whether or not the 
various aspects are consciously recognised. Indeed, 
it is because its conscious recognition is not very 
common that I have chosen to elaborate this whole 
theme. The realisation that such a scheme is neces- 
sary for the reasons adduced would direct attention 
to securing its actual operation with consequent 
more efficient utilisation of research. Of equal 
importance is the fact that the industrial physicist, 
if he is to be successful, must be aware of all the 
stages of the scheme; but his academic training in 
physics at present only fits him for one stage, that 
of research proper! Such criticisms of physical 
training for industry as have been voiced will be 
found to be in fact directed to this situation: that 
though he may know his technique he does not know 
how to use it. His failure to use it is caused by his 
lack of appreciation of the general scheme of activity 


into which his pure physics must fit. In practice, 
most physics students of good general ability enter- 
ing industry do eventually work, however uncon- 
sciously, to the requirements of such a scheme; but 
there is a time-lag before they “tumble to” it, 
which is not desirable and in some cases is excessive. 
It is felt that considerable improvement could be 
made in training for industry if the necessary 
methodology were studied at the university and 
combined with practical training. 

It is probable, however, that improvement cannot 
be completed academically, for at the stage of 
synthesis which has been noted as n there 
is much more than knowledge of physics alone to be 
included. The integration requires other types of 
knowledge, at much less analysed levels, such as are 
denoted by the terms “‘ common sense” and “ ex- 
perience.” Academic study of methodology may 
be expected therefore to reduce the time lag in 
entering industry, but not to eliminate it. c 

It is certain that the explicit recognition of the 
existenct of this methodology, distinct from that of 
pure physics, and the discussion and exploration of 
its nature, would facilitate and improve the applica- 
tion of physics in industry generally. I have here 
discussed mainly the application in mechanical en- 
gineering and quite possibly other desiderata and 
characteristics would be developed for other indus- 
tries. The philosophy of how best to use physical 
science in practical applications appears to be one 
of the important metaphysical problems of our time. 





PRODUCTION AND UTILISATION 
OF FUEL GASES. 


Tue second * subject in the series of technical discus- 
sions on “‘ Efficiency in the Utilisation of Steam and 
Power in Chemical Processes,” ai for the 1944-45 
session by the Association of British Chemical Manu- 
facturers, was ‘‘ The Efficient Production and Utilisa- 
tion of Fuel Gases.” The subject was introduced by 
lectures delivered by Mr. P. M. K. Embling, B.Sc. (Eng.) 
and Mr. H. Truman, of the Power-Gas Corporation, 
Limited. A report of the discussions, which were held 
in Manchester on Wednesday, December 13, and in 
London on Wednesday, December 20, 1944, has been 
received from the Association and is given in abridged 
form below. 

In the course of his lecture, which dealt with the 
production of fuel gases, Mr. Embling stated that 
the fuel gases likely to be produced in industrial 
works for heating purposes were either producer 
or blue water Producer-gas plants could be hand- 
operated, which was usual for outputs of up to 40,000 
eub. ft. per hour, or mechanically “* ashed ” for outputs 
of over 60,000 cub. ft. per hour ; both types of plants 
were suitable for the intermediate range. Fuels of 
many types could be used for gas producers, such as 
anthracite, bituminous coal, coke or wood. For the 
most satisfactory operation all fuels should be of 
even grading, and the coals used should be non- 
caking. Coke, when employed as a fuel in gas pro- 


ducers, should be free from ‘* black ends ”’ if cold clean | ; 


gas were required. The ash-fusion temperature should 
preferably exceed 1,150 deg. C. in a reducing atmo- 
sphere. For the production of cold clean gas the pro- 
ducer should be designed to give a low gas-outlet 
temperature so as to avoid heat losses in cooling and 
in order to obtain gas of the maximum calorific value. 
Blue water-gas plants could also be either static and 
hand clinkered or mechanically charged and “‘ ashed.” 
Generally speaking, the cycle should be arranged so as 
to yield a minimum amount of potential heat in the 
blow gases. Adequate instruments should be provided 
on all plants ad the operators should be carefully 
instructed and trained, since the efficiency ultimately 
depended on them. 

The subject of the utilisation of producer gas was 
dealt with in the lecture by Mr. Truman, who stated 
that the efficiency of utilisation could often be im- 
proved by planning the production so as to make 
the maximum use of a minimum number of furnaces, 
thus reducing the hours during which a furnace 
was maintained at the operating temperature. The 
consumption of each furnace should be checked at 
the operating temperature and also when starting up 
from cold so as to determine whether it was more 
efficient to maintain the furnace at some defined tem- 
perature or to shut down and restart when required. 
Furnace doors should be kept closed as much as possible 
and lids maintained on melting furnaces. The right 
size of burner nozzle must be used as the wrong size 
would reduce combustion efficiency. For open-flame 





* The first subject in the series dealt with the lime- 
soda water-softening process and was’ referred to on 





page 176, ante. 





burners a gas high in hydrogen was preferable so as to 
prevent the flame blowing off from the end of the burner, 
while for closed furnaces it was generally preferable to 
use a gas with a maximum content of carbon monoxide. 

Careful records should be kept giving the gas con- 
sumption per pound of metal melted or per unit of work 
done. With torches and brazing burners waste of gas 
arose from these being kept full on when not in use. 
Automatic temperature controls could give very satis- 
factory results, but it should be remembered that the 
use of on and off controls, with only a small by-pass, 
might cause large fluctuations in the load on the gas 
plant. The greater part of the base requirements of gas 
should be supplied through the by-pass, the minimum 
quantity being supplied through the control. Clean gas 
must be adequately cooled. The mains should be pro- 
vided with ample drains to reduce to a minimum the 
water carried into the furnace which could cause scaling 
of heating pots, and other troubles. The use of suitable 
instruments, such as pressure control or flow meters for 
the gas and air, enabled the maximum efficiency to be 
obtained. The partial or complete pre-mixing of the 
air and gas might help but when mixing the gas with a 
theoretical quantity of air, efficient flame traps were 
necessary to prevent flash-backs to the compressor. 

In the subsequent discussion, the lecturers were asked 
whether opencast coal had been employed in gas pro- 
ducers and whether the inherent moisture content of the 
fuel, which might vary up to 20 per cent., would affect 
its use. They replied that no instance of the use of 
opencast coal in producers was definitely known. The 
moisture content, however, would not cause difficulty, 
providing the amount was known in advance. Veget- 
able refuse containing up to 40 per cent. of moisture 
had been gasified successfully. The caking properties 
of opencast coal could vary considerably, being low 
near the surface and ually increasing with depth. 
The question of the gasification of low-grade and 
refuse fuels containing 40 per cent. to 50 per cent. 
of moisture was largely one of economics. Speci- 
ally-designed producers had to be employed, but the 
gasification rate was usually low and hence the capital 
cost was high. A plant for gasifying sawdust contain- 
ing 40 per cent. to 50 per cent. moisture, however, had 
recently been put into operation in this country. In 
answer to a question regarding unlined producers, the 
lecturers stated that ordinary boiler-quality steel plate 
was satisfactory next to the hottest part of the fire, 
providing that there was water on the other side. If 
the gas had to be cooled and cleaned, a jacketed pro- 
ducer, without refractory lining, would yield all the 
necessary steam. With such a producer, moreover, the 
adherence of clinker to the walls would be at a minimum 
and might not occur at all. 

A producer could operate on fuel within a wide 
of grading, but the best results were obtained if the fuel 


88S were graded between fine limits. The main difficulty 


with ungraded fuel was segregation. If the fuel varied 
widely in grading it might be preferable to grade 
it into two sizes and use these in separate producers. 
The gasification rate depended upon the grading. 
Anthracite could be gasified satisfactorily in the form 
of grains, peas, or nuts, but these gradings should 
not be mixed. The best method of checking the fuel 
consumed was oz weighing. Measurements, if carried 
out under carefully standardised conditions, could give 
an ete te figure. The determination of carbon 
in ashes must be carried out on a dried sample by the 
ordinary laboratory method of testing for carbon. 
Alternatively, an approximate figure could be obtained 
from a “‘ loss on ignition ’’ determination conducted on 
a dried sample. 





THE LATE Mr. T. McGiLL.—We regret to record the 
death of Mr. Thomas McGill, which occurred while he 
was on holiday at Ayr, on March 31. Mr. McGill, who 
was born at Glasgow on April 15, 1883, was technical 
director of Edward Wood and Company, Limited, con- 
structional engineers, Manchester. He received his 
education at the E.C. Normal School, Glasgow, and 
served a pupilage with Messrs. A. and J. Main and Com- 
pany, Limited, structural engineers, Glasgow, from April, 
1898, until December, 1904, meanwhile continuing his 
technical education at the Royal Technical College. He 
then spent a er six years gaining engineering experi- 
ence in the drawing offices of F. Braby and Company, 
Limited, Glasgow, the Clyde Structural Iron Company, 
Limited, Scotstoun, and Bladen and Company, Limited, 
Parkhead, Glasgow, and joined the staff of Edward Wood 
and Company in January, 1911. During the subsequent 
34 years he occupied various positions of responsibility, 
and, in 1932, was elected to the board. As technical 
director, he was responsible for many important contracts 
undertaken by the company. From 1913 until 1922 he 
was evening lecturer in structural-engineering drawing 
and design at the Municipal College of Technology, Man- 
chester. Mr. McGill was elected an te member of 
the Institution of Mechanical Engineers in 1911 and was 
made a member in 1942. He became a member of the 
Institution of Structural Engineers in 1925. 
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ELECTRIC-LIGHTING EQUIPMENT FOR LOCOMOTIVES, L.N.E.R. 
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ELECTRIC -LIGHTING EQUIPMENT 
FOR LOCOMOTIVES. 


On the railways of this country, nearly all Bco- 
motives are provided with oil-burning headlamps, and 
some form of oil lamp is commonly used to illuminate 
gauges and other instruments in the cab. On foreign 
railways, the more modern locomotives are commonly 


equipped with electric —s particularly in regions | 


where it is necessary to employ a headlight of sufficient 
power to illuminate the track ahead, and to maintain 
a constant lookout for straying cattle or other obstruc- 
tions. In a number of cases, the current for lighting 
purposes is supplied by a small turbo-generator taking 
steam from the locomotive boiler. The employment of 
a generator driven by the main engine is an alternative 
system, which, however, necessitates the use of a 
battery for maintaining the current supply when 
the engine is stationary. In an experiment now 
being carried out with electric lighting for locomotives 
by the London and North Eastern Railway, a simple 
alternating-current generator is used in conjunction 
with selenium-type rectifiers to provide direct current. 
The generator is driven by the rear axle of the leading 
bogie on the engine, as shown in Fig. 1, and there is a 
5-cell Nife battery of 35 ampere-hours capacity in the 
cab. Four A2!1 “ Pacific ”’-type locomotives are to 
be provided with this equipment, Fig. 1 showing the 
first to be converted, engine No. 3698. A simplified 
diagram of the wiring is given in Fig. 2. The equip- 
ment has been developed by the London and North 
Eastern Railway in conjunction with Messrs. Metro- 
politan-Vickers Electrical Company, Limited, Trafford 
Park, Manchester, 17. 

The principal advantage of the alternating-current 
generator, as used in the L.N.E.R. experiment, is the 
absence of wearing parts. There are no current- 
collecting brushes, since there are no slip-rings. The 
field magnet is energised by direct current from the 
battery, and the main winding which supplies the 
output current, like the field winding, is carried by the 
stationary field. The magnetic circuit is completed 
through an iron rotor, or inductor, which, being dis- 
continuous, causes the flux to pulsate when it is in 
motion. The rotor is carried on a short extension 
screwed and welded to one end of the bogie axle. The 
stator is carried on the same stub or extension, being 
mounted thereon by means of ball bearings. The 
working parts are totally enclosed, and the only point 
at which dirt or water might enter is sealed with a felt 
ring. A lug on the stator is connectvd by a torque 
arm to a bracket on the frame of the bogie, visible in 
Fig. 1, and this prevents the stator from rotating. A 














See: 





** Silentbloc ”’ bearing is fitted at each end of the torque 
arm. A flexible connection taken from the generator 
and clipped along the torque arm, is taken to a junction 
box on the main engine frame, sufficient slack being 
provided to accommodate any movement of the 
generator relative to the bogie frame, and also any 
movement of the bogie frame relative to the main 
frame. The generator is wound for a nominal voltage 
of 6, and it commences to charge the battery at an 
engine speed of 10 m.p.h. As the speed increases, the 
current output reaches a maximum and then remains 
constant. To avoid loss of electrolyte by over- 
charging the battery during a long run, however, there 
is a relay which puts a resistance in series with the 
generator field whenever the battery voltage attains 
1-75 volts per cell. An isolating switch is operated 
by the steam regulator handle, so that the generator 
field winding is disconnected from the battery when- 
ever the regulator is closed. 

The locomotive head lamps are small compared with 
the oil lamps they replace, and they are not detachable, 
a complete set being provided at the back of the tender 
as well as on the front of the engine. As can be seen 
from Fig. 1, a set consists of five lamps, two of which 
are combined to form a single unit on the centre of the 
buffer plate. The lamps are painted black to render 
them inconspicuous during daylight hours, at which 
time hinged white discs are used to indicate the kind 
of traffic on which the engine is working. Five lamps 
are installed in the cab, two for the pressure gauge, 
two for the water-level gauge, and one close to the 
reversing-gear quadrant. A control panel in the cab 
roof, over the driver’s seat, is equipped with a switch 
for each of the lamps. The switches are arranged 
below panel diagrams showing both the front of the 
engine and the back of the tender. Indicator lights, 
appropriately located on these diagrams, and in series 
with the lamps they represent, show whether the correct 
code is heing displayed. The switches are arranged 
to form the same pattern as the indicator lights, so 
that there is no difficulty in selecting the right ones 
for a given indication. The head-lamp bulbs are of 
the 6-watt 6-volt type, and the indicator lamps in 
series with them are a standard pattern taking one 
ampere at 2-5 volts. The bulbs used for the cab lamps 
are the same as those for the head lamps, but there are 
no indicator lamps in series with them, as these are 
unnecessary. Each of the cab-lamp circuits includes 
a fuse, and it is evident that, while the cab lamps may 
receive more than their rated current, the head lamps 
are operated under easy conditions which should ensure 
long and reliable service. 

In the schematic arrangement, Fig. 2, the cab lamps 
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with their switches and fuses are grouped at a, while 
groups 6 and ¢ are the head lamps for the engine and 
tender respectively. Switches and indicator lamps 
are shown to the left of the head lamps. The main 
alternator winding d is connected to the full-wave 
rectifier e, the output of which is fed to the battery { 
and the load. Output control is governed by the field 
winding g, one end of which is permanently connected 
to the hattery. The other end is joined to the opposite 
side of the battery through a resistance h, normally 
short-circuited by a contactor i, and an isolating switch 
j, which is only closed when the steam regulator handle 
is opened. The closing of this switch also energises 
the relay coil k, the current through which is limited 
by a resistance 1. If the cell voltage rises to 1-75, 
owing to prolonged charging, the relay contacts m are 
closed, and the coil n of the contactor i is energised. 
This causes the contactor i to open, thus introducing 
the resistance h into the field circuit, and reducing the 
generator field. The generator gives a reduced out- 
put until the driver’s regulator is closed, when the 
charge is cut off. When the regulator is re-opened 
the full charge is again obtained. 





MAXIMUM PRICE OF CopPpER Rops.—The Minister of 
Supply has issued the Control of Non-Ferrous Metals 
(No. 16) Order, 1945, which raises the maximum price of 
black hot-rolled copper wire rods of not less than } in. 
nor more than 7 in. in diameter, from 651. 15s. 
661. 10s. a ton. All inquir.es concerning this Order 
should be addressed to the Joint Controller, Non-Ferrot 
Metals Control, Grand Hotel, Rugby. 
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TESTING EQUIPMENT FOR AERO- 
ENGINE STARTERS AND 
MAGNETOS. 


Tue illustrations on this page show two interesting 
pieces of apparatus designed for facilitating the routine 
testing of electric starters and magnetos for aero engines. 
The apparatus is made by the City Electrical Company, 
Limited, Emerald-street, Holborn, London, W.C.1. 
The starter test rig is shown in Fig. 1, a diagram of 
connections being given in Fig. 2. The test require- 
ments for aero-engine direct-current starters neces- 
sitate clutch-setting tests which involve ten snatch 
runs of three-seconds duration at considerable over- 
load, the torque output of the clutch being adjusted 
during the tests. Subsequently, a further series of 
five snatch runs of three-seconds duration are made to 
Prove the clutch. With a heavy 24-volt starter, the 
— - a will ———- 500 amperes during the 

-se sna i 
pm mre os . runs and 800 amperes during 

In the final tests of starters, for which in a fully- 
employed test line each bench should deal with three 

rs per hour, a further test of five snatch runs of 

ba -seconds duration, followed by a no-load run of 
= minutes and a full-load test of approximately 
seconds is required. In these tests, the maximum 
thar nt, Will be of the order of 800 am res. During 
i ese final test runs, the torque in ib.-ft., the no- 
oad and full-load voltages, the current and speed are 





recorded. The voltage is critical and must be held at 
specified figures ; it is under control of the operator, 
who must have a clear view of the instruments recording 
the other factors. A battery for a 24-volt starter would 
experience a demand of 24 ampere hours during the 
clutch tests and 21 ampere hours during the final tests. 
It would have to be of not less than 300-ampere hour 
capacity charging across a motor-generator or rectifier 
of 25 to 30 amperes output. In practice, it has been 
found that, owing to the rigorous conditions, the 
useful life of a battery on a production test line dealing 
with three starters per hour is sometimes not much 
more than three months and in some cases the voltage 
is unstable, particularly towards the end of a shift or 
towards the end of the useful life of the battery. 

In the test rig illustrated in Figs. 1 and 2, the place 
of the battery is taken by an oil-immersed copper-oxide 
rectifier. The equipment, which is made up in the 
form of a self-contained transportable unit, is designed 
for connection to a three-phase supply. The oilt 
immersed rectifier, which is indicated at a in Fig. 2, 
satisfies the arduous operating conditions and falling- 
voltage characteristics which have to be dealt with. 
The maximum direct-current output is 1,000 amperes. 
The oil tank, which can be seen in the background of 
Fig. 1, in addition to the rectifier, contains a tap 
step-down transformer, indicated at 6 in Fig. 2. The 
respective ra: of the tappings are 7 to 14 volts and 
16 to 26 volts. The three-pole two-way tapping 
switch is shown atc. In front of the tank, and below 








the adjustable bracket on which the starter under test is 
accommodated, there is an induction regulator con- 
trolled by a small handwheel at one side of the bracket. 
The arrangements can be seen in Fig. 1 and the regulator 
is indicated at d in Fig. 2. This regulator enables an 
infinitely-variable voltage to be obtained between the 
transformer secondary limits of 7 and 26 volts. 

The supply to the equipment is taken through a 
three-pole isolating switch and line fuses, as shown to 
the left of Fig. 2, and through a three-pole contactor 
shown at e. This is controlled by means of a. pedal 
switch shown at f, so that the operator’s hands are left 
free to attend to the starter under test and to enter 
records. The second control switch, shown at g, is 
operated from a thermostat in the oil tank, which opens 
the circuit in the event of an excessive temperature 
rise. Anammeter and voltmeter, both long-scale dead- 
beat instruments, are accommodated on the panel at 
the back of the testing bracket. Their connections are 
shown in Fig. 2, the ammeter being provided with a 
short-circuiting switch. The instrument seen at the 
top of the panel in Fig. 1 is an electric clock for record- 
ing test periods. It is operated from the supply mains 
through the transformer seen near the bottom left-hand 
corner of Fig. 2. The test bracket carries an adjust- 
able fitting to accommodate the starter and at the 
back is provided with a brake drum for taking torque 
tests. It is stated that the use of these test equipments 
has materially increased the number of starters with 
which test engineers can deal in a specific time and in 
some cases has removed bottle-necks in repair shops or 
on production lines. 

The second piece of equipment manufactured by the 
City Electrical Company, and illustrated in Fig. 3, is 
designed to provide an infinitely-variable and controlled- 
speed drive for the testing of aircraft magnetos, pumps, 
etc. As in the case of the starter tester, it is made up 
in the form of a self-contained transportable unit, but, 
if more convenient, it may be arranged for bench mount- 
ing in existing production lines. It is built in a range of 
sizes from 1 h.p. to 40 h.p. For the smaller sizes of 
magneto, the test speeds may vary between 50 r.p.m. 
and 12,000 r.p.m., and require continuous and smooth 
acceleration throughout the range. To meet the con- 
ditions with standard alternating-current or direct- 
current motors, complicated countershaft arrangements 
will generally be necessary. A usual arrangement 
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employs an alternati rent commutator motor or a 
direct-current motor with series and shunt control, in 
conjunction with a belt-driven countershaft. The 
smallest size of this test rig was originally developed for 
laboratory pu in which definite control of the 
upper and lower speeds of the range was of importance. 
It has row been developed in a variety of sizes for 
general test-bench use. It is of particular value in 
repair shops which may need a very wide speed range to 
cover the requirements of all types of magnetos. The 
equipments now in use vary from 1 h.p., with a speed 
range of zero to 12,000 r.p.m.. to 40 h.p., with a 
range of 250 r.p.m. to 4,000 r.p.m. Fig. 3 shows a self- 
contained equipment, but the gear may readily be 
arranged for bench mounting to form part of existing 
production lines. It is stated that in some cases two 
of these equipments are dealing with the same quantity 
of magnetos as three of the older type series-resistance 
controlled equipments. 

e arrangement used in these test rigs consists of a 
modified form of Ward-Leonard control, which operates 
from 50 r.p.m. to half full s ae 
from half speed to full s ry low speeds are pro- 
vided for by reverse outentiah pss A to the generator 
field. The Ward-Leonard motor-generator, complete 
with its separate exciter, ié built into the base of the 
unit, the control gear being mounted on the 
forming the face of the bench. The two handw 
seen in Fig. 3 control the screw-motion potentiometer 
regulating the generator field and the motor-shunt 
regulator, respectively. The hand-lever on the lower 
panel operates the reverse-potential switch of the 
generator field. The control gear also incorporates the 
main push-button a operated: contactor and the isolating 
switches. A rev inute transmitter genera- 
tor, operating the pone indicator, is coupled to the 
motor driving the magneto, speeds being indicated on 
the long-scale instrument mounted on <the ight- hand 
side of the bench. This has three scales 0 to 
100, 0 to 500, and 0 to 10,000 r.p.m., respectively ; 
automatic change-over switches bring the appropriate 
scale into operation in accordance with the 
speed. The arrangement provides a total length of 
24 in. of scale between zero and 10,000 r.p.m. 

Up to normal, any desired speed can be selected and 
the whole equipment started and stopped by the push 
button. The arrangement allows a magneto under test 





to be sto; oe oe speed, adjusted and then 
to run to any ia en ook token push-button 
control, and r with the direct indication of 


speed, has been oory to save considerable time in test- 
ing. The magneto under test is mounted on the bench 
and various forms of adaptor plate are available for the 
accommodation of spigot or base-mounted magnetos, 

while provision is made for driving independent distri- 
butors. An extension of the equipment includes trun- 

nion mounting of the frame of the driving motor, — 
can thus act as a dynamometer for laborato: 

gear illustrated in Fig. 3 has 24 spark gaps, a ena Shes 
tive arrangements are available, up to a total of 36 
gaps, to suit individual requirements. 





Rariway TUNNEL AS AIR RAID SHELTER.—As a pre- 
caution against enemy action in the early months of 
the war, the headquarters, at Edinburgh, of the London 
and North Eastern Railway, Scottish Area, were trans- 
ferred to an underground refuge occupying part of the 
disused Scotland-street tunnel. This tunnel is 23 ft. 
wide and from 15 ft. to 70 ft. below the surface. It is 
easily reached from Waverley Station, from which it runs 
northwards under the city for some } mile, forming a 
part of the former Edinburgh, Leith and Granton Rail- 
way. It was closed to traffic in 1868. 





ELECTRIC SOLDERING IRons.—A low-voltage electric 
soldering iron for industrial use is now being manu- 
factured by Messrs. The Acru Electric Tool Manufacturing 
Company, Limited, 123, Hyde-road, Ardwick, Manchester 
12. The firm’s standard industrial iron is rated at 
45 watts; the new model is for 6 volts and is rated at 
25. watts, which enables a battery to be used for supplying 
the current. In appearance it is similar to the firm’s 
“Pyrobit ” wireless soldering iron, but there are some 
small differences in the construction of the heating ele- 
ment and the copper bit. 


ZINC DEVELOPMENT ASSOCIATION.—In the past, the 
Zinc Development Association have issued, at about 
monthly intervals, abstracts of current technical material 
relating to zinc and its products. The abstracts were in 
duplicated form and consequently their circulation was 
restricted to a comparatively small number of users. 
The Paper Control, however, have now permitted them 
to be printed, and owing to the light weight of the paper 
used, it has been possible to increase the number of 
copiesissued. Engineers who would like to receive copies 
of the Z.D.A. Abstracts, as they are called, should com- 
municate with the Association, whose address is Lincoln 
House, Turl-street, Oxford. 


speed | heads. 


BRITISH STANDARD 
SPECIFICATIONS. 


TuE follo specifications of interest 
have been on by the British Stan Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Wood Screws.—A new specification, B.S. No. 1210- 
1945 covers the dimensions of mild-steel and brass 
wood screws having countersunk, round and raised 
The dimensions, which are given in tabular 
form, comprise the screw gau the nominal size, the 
number of threads per ak the diameter of the head, 
and the width and depth of the slot. Appropriate par- 
ticulars regarding the dimensions of the various types 
of head are also furnished. Other tables give the 
various types of wood screws available for each standard 
-— and size. (Price 2s., postage included.] 

‘ast-Iron Gutters——Another new specification, re- 
cently issued, constitutes the first part of a complete 
covering half-round and ogee cast-iron roof 
— gutter fittings and brackets. The present pub- 
tion, B.S. 1205-Part 1-1945, contains the require- 
ments for half-round gutters. Part 2, a 
el |The qua gutters, will be published in the ture. 
quality of the materials eo the ae 
ls | ship and the finish and marking of the 
fittings are The effective length of ‘a 
gutters is fixed at 6 ft., exclusive of the internal d 
of the socket, and minimum weights are specified. 
fittings include square and obtuse left- and right-hand 
angle pieces, outlets and “ oe "i Fee es 
include mild-steel side and 
riveted and a stamped type of mmild-otech fascia brosk Please Bg 
and a cast-iron fascia bracket. [Price 2s., postage 
inchuded.] 

Testing Procedure for Aircraft Steels.—A third new 
specification, B.S. No. S.100, deals with the testing 
a applicable to steel bars and forgings, drop 

‘orgings and stampings for aircraft. One of ss 
reasons which has prompted the ae escent Be o 
separate series of specifications for 
been the more stringent testing pha coca 3 that b ton 
often to be met. The —— of the present specifica- 
tion will enable aircraft and e designers to 
make use of all steels of recognised chemical composition 
ranges, such as the En series of B.S. No. 970, and at the 
same time ensure that aircraft inspection procedure is 
applied. The specification covers the tensile, Izod, 
Brinell hardness, and nicked-fracture tests, and the 
selection and preparation of the imens is dealt with 
in detail. [Price ls., postage included.]} 
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PERSONAL. 


ProrEessor E. K. RIDEAL, F.R.S., has accepted the 
invitation to serve as President of the Society of Chemica} 
Industry for another year (1945-46). 


Mr. 8S. J. HARLEY, B.Sc., M.I.P.E., formerly Controljer 
of Jigs, Tools and Gauges, Machine Tool Control, 
of Supply, has been appointed Technical Controller of 
the Machine Tool Control. He will be responsible to the 
Director General of Machine Tools for all the technica) 
aspects of the work of the Machine Tool Control, 


Mr. H. Houmpuriss, late Director of Steel Castings ang 
Forgings in the Iron and Steel Control, Ministry of 
Supply, has been appointed to succeed Mr. W. B. Picggp. 
ING as commercial manager of Hadfields Limiteg, 
Sheffield. He has been made also a local director of the 
company. As announced on page 148, ante, Mr. Picker. 
ing retired from office on March 31, after a period of 
service extending over 53 years. 


Captain B. H. PETER, C.B.E., has been elected chair. 
man of the Joint Air Transport Committee of the Aggo- 
ciation of British Chambers of Commerce, the Federation 
of British Industries and the London Chamber of Com. 
merce, for the ensuing year, in succession to Sir Oniver 
Smwmonps, M.A., M.P., F.R.Ae.S., who, however, remaing 
a member of the Committee. CaptaIN A. G. Lamptven, 
F.R.Ae.S., and Mr. LESLIE GaMaGE, M.C., M.A.. F.C.LS., 
have been elected deputy chairmen. 


Proressor W. M. Cumminc, D.Se., F.RIC., 
M.1.Chem.E., F.R.S.E., “‘ Young ” Professor of Technical 
Chemistry of the Royal Technical College, Glasgow, has 
been appointed Director of the School of Chemistry in the 
College. During the war, Professor Cumming has served 
as head of the Explosives Directorate in Scotland, Minis- 
try of Supply, and as Senior Gas Adviser for Scotland. 


Mr. THomas Rowatr, O.B.E., M.M., M.I.Mech£E., 
F.R.S.E., has retired after 42 years’ service at the Royal 
Scottish Museum, Edinburgh, for the last ten of which he 
has been Director. 


Mr. J. W. Leacn, M.I.E.E., has been nominated to 
serve as the representative of the Institution of Electrica) 
Engineers on the Joint Committee on the Location of 
Underground Services, set up by the Institution of Civil 
Engineers and the Institution of Municipal and County 
Engineers. 


Mr. F. R. Toprine has been appointed works manager 
of the engineering department of William Denny and 
Brothers, Limited, Dumbarton, as from April 2. 


Dr. E. C. R. SPOONER, B.E., M.Sc., A.M.1.Chem.E., 
has relinquished his position with the Magnesium Metal 
Corporation, Limited, and is now serving in a consulting 
capacity with Sutcliffe, Speakman and Company, 
Limited. 


The Council of the Institution of Electrical Engineers 
have appointed Mr. J. G. CRAVEN, M.I.E.E., and Mr. 
E. E. Hurcuines, A.M.1.E.E., to serve on the Wiring 
Regulations Committee. Mr. Craven was nominated by 
the Electrical Contractors’ Association and Mr. Hutchings 
by the British Electrical and Allied Industries Research 
Association. 


Mr. H. M. SUTHERLAND, secretary of Davy and United 
Engineering Company, Limited, has been elected a 
director of the company. 


Mr. R. Ceci Smart, M.O., M.I.Min.E., F.R.EconS., 
has been appointed a director of the West Cannock Col- 
liery Company, Limited. 


Mr. C. Eric Stewart, A.M.I.E.E., who joined Messrs. 
Johnson and Phillips, Limited, in 1928, has now taken 
up duty at the Bombay branch of the firm. 


Messrs. Davip BROWN AND Sons (HUDDERSFIELD), 
LmoreD, have acquired the business of the COVENTRY 
Gear Corrina Company, Brooklyn-road, Coventry, 
hitherto carried on by Mr. F. G. WELLS. The business 
will now be managed by Mr. H. H. HarGreaves, but 
Mr. Wells will continue his association in a consultative 
and advisory capacity. 


MEssRs. CHAPMAN AND Hosss, London representatives 
of William Jessop and Sons, Limited, and J. J. Saville 
and Company, Limited, Sheffield, have re-opened their 
offices at Kingsway Corner Building, 109, Kingsway, 
London, W.C.2. (Telephone HOLborn 7145 and 7146.) 


Messrs. HEENAN AND FROUDE, LIMITED, have 
acquired the controlling interest in INDUSTRIAL WASTE 
ELmonators, LiTreD, manufacturers of abattoir plant 
and ancillary equipment, London and Baldock. The 
firm’s operations will continue under the existing manage 
ment and staff, the managing director being Mr. J&4N 
Scumipt, and the board will be joined by Mr. W. M. 
RatTCLiFFE (chairman), Mr. W. M. Goop and Mr. W. 0. J. 
URRY, appointed by Messrs. Heenan and Froude. These 
gentlemen are also joining the board of the New DE 
STRUCTOR COMPANY, LIMITED, Pershore, which Messrs. 
Heenan and Froude have also acquired recently. Two 
of the existing directors, MR. H. M. HutcHinson and 
Mr. J. L. BaTEs, will continue to serve on the board. 





| the 
nica] 


Oller 


“GBs 


SraaAa eZ 


Fe vw * 





APRIL 13, 1945. 


ENGINEERING. 


289 





= 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Scottish Coal.— The rescinding, as from April 7, of the 
25 per cent. cut imposed by the Ministry of Fuel and 
Power on gas and electricity consumption has caused 
surprise. It is generally acknowledged that the coal 
output has pot improved though the termination of the 
firemen’s strike has restored the position to some extent. 
The weekly output is reported to be still only 75 per cent. 
of the normal capacity and market requirements are 
far in excess of supplies. Many Scottish industrial and 
commercial users are still operating on a much reduced 
scale owing to lack of adequate fuel supplies. The 
Scottish Fuel Efficiency Committee’s report on district 
heating is expected shortly, and great interest is being 
taken in the subject here. 

Scottish Steel,—The works are unevenly employed, 
and are still handicapped by shortage of coal. Plate 
mills are very quiet, but some new export contracts are 
now being negotiated. Shell steel is a diminishing factor, 
and steelworks have been transferring fuel to ether units, 
engaged in sheet production and light materials, in order 
to keep pace with demands. In the case of galvanised 
sheets six months is required for delivery, and the 
delivery time for light black sheets is about three months. 


Light Castings Industry.—A Scottish firm have secured 
the entire order for 30,000 heating units, required in con- 
nection with the American prefabricated houses that are 
being sent here under Lease-Lend arrangements. Other 
light-castings firms are making pressings and castings 
for the War Office and other departments. Generally 
speaking, however, the Falkirk trade is adversely affected 
by the lack of building activity. 





NOTES FROM THE SOUTH-WEST. 


CarpirFr, Wednesday. 

The Welsh Coal Trade.— A striking illustration of the 
wastage that is taking place in the manpower of the 
South Wales mining industry, from one cause alone, was 
given to the final conference of the South Wales Miners’ 
Federation (now merged in the national union) held at 
Cardiff last week. Mr. James Griffiths, M.P., told the 
conference that pneumoconiosis statistics during the 
war showed that, in each year in the South Wales coal- 
field, 87 miners died from that cause and 709 were dis- 
abled. That meant that every year the industry lost 
the equivalent of a pit in the area in that way. Saying 
that the coal crisis was deeper and sharper now than at 
any time since the war began, Mr. Arthur Horner, in his 
presidential address, also referred to the manpower 
position. He said it was not keeping pace with wastage. 
It was useless to expect that trainees sent to the mines 
for the first time could compensate for the loss of skilled 
miners through ill-health, accident, old age, or other 
causes. Business continued difficult to negotiate, 
especially for early delivery, on the Welsh steam-coal 
market last week. Priority in the matter of supplies 
was still given to the essential war factories, railways 
and the public-utility concerns, and after these needs 
were satisfied little free coal was available to meet an 
actively sustained demand. Supplies were being shipped 
overseas under Government direction to the liberated 
countries and the coaling depots. Neutral business con- 
tinued inactive. 





COURSE IN SPECIAL LIBRARIANSHIP.—The Association 
of Special Libraries and Information Bureaux is holding 
a course of 12 lectures on special librarianship at the 
London School of Hygiene and Tropical Medicine, 
Keppel-street, Gower-street, London, W.C.1, at weekly 
intervals, commencing on April 18. The lectures will 
take place at 4.30 p.m., on each Wednesday, excluding 
the one in Whitsun week, May 23, and a brief examination 
will probably be held on July 14. The fee for the course 
is 51. 5s., and applications should be made to the general 
secretary of the Association, 52, Bloomsbury-street, 
London, W.C.1. 





HELIUM SuPPLY FOR UNITED STATES INDUSTRY.—An 
announcement in- The Iron Age for February 15, 1945, 
states that a large Government-controlled store of 
helium is being made available for industrial applications, 
for example in arc-welding and metallurgical processes, 
by the Bureau of Mines from their Amarillo helium plant 
in Texas, The increased availability of helium has been 
made possible partly by its more economical use in air- 
ships and balloons having more nearly gas-tight envelopes 
and partly by its more rapid production. It is extracted 
from natural gas by cooling the latter to about 300 deg. F. 
below zero at @ pressure of about 600 Ib. per square inch. 
Under these conditions almost all the constituents of the 
gas, with the exception of the helium and some nitrogen, 
can be separated out as liquids. The helium sold is 
of 98-4 per cent. purity and its present price is stated to 
be 11-75 dols. per thousand cubic feet after being pumped 
into customers’ containers. 
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NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Iron and Steel.—Easter holidays have been paramount, 
and at many works a re-start was not made until Wednes- 
day. Some works have had a resumption of Government 
orders and are very busy again, but, generally, the works 
are quieter, filling in the period between war work and a 
resumption of business on pre-war lines. Controls are 
hampering progress, but they are regarded as essential. 
Some manufacturers complain of the time which elapses 
before materials are released for vitally necessary pro- 
cesses, such as the production of steel sheets for the 
agricultural trades. Railway-material makers have 
booked a considerable amount of business from home and 
overseas customers, and expect to be very much busier. 
Orders for tools and equipment for the coal-mining 
industry are numerous. Makers of wire-ropes have a 
good deal of work on hand, and hot- and cold-rolled 
strip is in strong demand. 

South Yorkshire Coal Trade.—The demand for coal 
exceeds the supply, and as the demands for coal for the 
war areas abroad are increasing the shortage is certain to 
continue in spite of more liberal allocations of outcrop 
coal to all sections of coal users. The pit holidays at 
Easter have considerably reduced available supplies, but 
at individual pits the miners voluntarily shortened their 
holiday to meet the growing demands for the Forces on 
the Continent. House coal is in short supply, and coke 
for domestic use is difficult to obtain. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the iron and allied 
trades have taken a favourable turn. War requirements 
have passed their peak and the resumption of ordinary 
commercial purch is expected to revive activity in 
branches of industry that have been sluggish recently. 
The demand for steel plates is still quiet, but will doubt- 
less be increased by the placing.of orders for ships for 
private owners; cortracts have already been obtained 
by North East Coast shipbuilders. In addition, there is 
a considerable amount of repair work needing attention. 
Great activity at shipyards is likely to continue for some 
time. The demand for semi-finished steel is difficult to 
meet and the total supply of pig iron hardly covers 
requirements. 

Foundry and Basic Iron.—There are few new features 
in the foundry pig-iron branch of trade. The light-cast- 
ing plants are rather better employed than has been the 
case for some time and are calling for increased alloca- 
tions of No. 3 pig, irregular light production of which 
necessitates the delivery of considerable quantities from 
other iron centres. Stocks are trifling, but an increase 
in the makes of local brands is unlikely. The output of 
basic iron is sufficient for the requirements of the makers’ 
own consuming plants but leaves no tonnage for the use 
of other consumers. 

Hematite, Low-Phosphorus and Refined Iron.—Author- 
ised users of hematite are still unable to obtain supplies 
sufficient for their requirements but are able to keep 
the outputs of their commodities at a level that meets 
urgent needs. Although some improvement in the 
supply of the ores required for its manufacture is ex- 
pected, other obstacles to the re-kindling of additional 
hematite furnaces cannot, at present, be overcome. The 
outputs of low-phosphorus and refined irons are promptly 
taken up. 

Manufactured Iron and Steel.—Adequate deliveries of 
semi-finished iron are reaching consumers, but the con- 
tinued demand for steel semies is difficult to meet and 
re-rollers are accepting parcels of slightly defective com- 
modities in order to maintain their outputs. Conditions 
in the finished-iron industry vary. An increase in the 
orders for several descriptions of material would be wel- 
come. Plants producing most of the lighter categories 
of finished steel are busy, both black and galvanised 
sheets in particular being extensively sold. Most heavy 
commodities, however, are slow of sale although an 
improvement in the export demand is expected. Rail 
mills have a good deal of work to execute and pit props 
and colliery roofings are in strong request. 

Scrap.—Good heavy cast-iron scrap, machinery metal 
and heavy steel scrap are in urgent demand; large 
quantities are being consumed but much larger quantities 
would find a ready sale. 








TestTiInc GLUED Jornts.—In. Bulletin No. 28, April, 
1945, Messrs. Aero Research, Limited, Duxford, Cam- 
bridge, give an informative illustrated review of recent 
methods of, and apparatus, for testing plywood and other 
glued joints. The work of the Forest Products Research 
Laboratory at Princes Risborough, that of the Forest 
Products Laboratory at Madison, Wisconsin, U.S.A., 








and of the British Standards Institution are all referred to. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF © ENGINEERS-IN-CHARGE.—Saturday, 
April 14, 2.30 p.m., St. Bride Institute, Bride-lane, 
Fleet-street, E.C.4. ‘‘ Sewage Disposal for Small Estab- 
lishments,”” by Mr. M. A. Kershaw. 


NorTtTH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, April 14, 2.30 p.m., 
Neville Hall, Newcastle-upon-Tyne. “Outbursts of 
Gas from the Floor of Coal Seams, Part II,” by Messrs. 
R. Williams, W. Jeffery and A. Taylor. 

INSTITUTE OF BRITISH FOUNDRYMEN.— Middlesbrough 
Branch: Saturday, April 14, 2.45 p.m., Imperial Hotel, 
Darlington. Joint Meeting with THe IRON AND STEEL 
InstITUTE. “ Side Feeding of Steel Castings,” by Mr. 
B. Gray. Wales and Monmouth Branch: Saturday, 
April 14,'3 p.m., The Engineers’ Institute, Park-place, 
Cardiff. Annual Meeting. “ Phosphor-Bronze Worm- 
Wheel Blanks,” by Mr. A. Hopwood. W.R, of Yorkshire 
Branch: Saturday, April 14, 6.30 p.m., Technical College, 
Bradford. Open Discussion. Sheffield Branch: Mon- 
day, April 16, 7 p.m., Royal Victoria Hotel, Sheffield. 
“ Mechanical Handling in Foundries,” by Mr. J. W. 
Gardom. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—London 
Graduates’ Section : Sanday, April 15, 3 p.m., 12, Hobart- 
place, Westminster, S8.W.1. “Methods of Cleaning 
Metals,” by Mr. J. G. Frostick. North-Western Centre : 
Saturday, April 21, 2.30 p.m., Engineers’ Club, Man- 
chester. ‘‘ Progress in Motor-Cycle Engines, with Some 
Notes on Combustion,” by Mr. Joe Craig. 

Roya. Socrery or ArRts.—Monday, April 16, 1.45 p.m., 
John Adam-street, Adelphi, W.C.2. Cantor Lecture I. 
“Chemicals from Petroleum,” by Sir Frank Smith, 
F.R.S. Wednesday, April 18, 1.45 p.m. ‘“‘ The Work of 
the Department of Scientific and Industrial Research,” 
by Sir Edward Appleton, F.R.8. 

INSTITUTION OF ELECTRICAL ENGINEERS.—London 
Students’ Section : _Monday, April 16, 7 p.m., Savoy- 
place, Victori kment, W.C.2. “The Lumen 
Method of Illumination Calculation,” by Mr. G. S. H. 
Mogford. Radio Section: Tuesday, April 17, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2: Discussion 
on “ Design of Broadcast and Television Receivers for 
the Post-War Market,” to be opened by Mr. L. H. Bed- 
ford. Measurements Section : Friday, April 20, 5.30 
p.m., Savoy-place, Victoria-embankment, W.C.2. “ An 
Electrical Moisture Meter,” by Dr. L. Hartshorn and 
Mr. W. Wilson. North-Western Radio Group: Friday, 
April 20, 6 p.m., Engineers’ Club, Manchester. “ Fre- 
quency Modulation,” by Dr. K. R. Sturley. 

INSTITUTION OF MECHANICAL ENGINEERS.—Scottish 
Graduates’ Section: Monday, April 16, 7.15 p.m., Royal 
Technical College, Glasgow. ‘‘ Oscillations in Mechanical 
and Electrical Systems,” by Mr. Jack Willis. Midland 
Branch: Thursday, April 19, 6 p.m., James Watt 
Memorial Institute, Birmingham. ‘‘ Training of Fore- 
men,” by Mr. F. J. Burns-Morton. North-Western Manu- 
facture Group : Thursday, April 19, 6.45 p.m., Engineers’ 
Club, Manchester. “ Quality Pressings Using a Rubber 
Die,” by Mr. J. Turnbull. Institution: Friday, April 20, 
5.30 p.m., Storey’s-gate, Westminster, S.W.1. “ The 
Value of Heat, with Special Reference to the Heat Pump,”’ 
by Dr. Oscar Faber. 

INSTITUTION OF NAVAL ARCHITECTS.—Tuesday, April 
17, 10.30 a.m. and 4.30 p.m., Wednesday, April 18, 2.30 
p.m. and 4.30 p.m., and Thursday, April 19, 2.30 p.m. 
and 4.30 p.m., Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, S.W.1. Continuation of 
Annual Meeting. There will be a luncheon on Tuesday, 
April 17, at 1 p.m., at the Connaught Rooms, Great 
Queen-street, W.C.2. For programme, see page 239, 
ante. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 17, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
“The Design of Small Bridges for Modern Roads,” by 
Mr. J. E. Jones. 

ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—Tuesday, April 17, 6.15 p.m., 2, Savoy-hill, W.C.2. 
“ Post-War Electrical Installations,” by Mr. E. J. Sutton. 

NEWCOMEN SocreTy.—Wednesday, April 18, 2.30 p.m., 
Science Museum, South Kensington, S.W.7. ‘“‘ History 
of Photogrammetry,” by Mr. A. VAN ANROOY. 

ILLUMINATING ENGINEERING Socrery.—Wednesday, 
April 18, 5.30 p.m., 2, Savoy-hill, W.C.2. “ Circuits for 
Discharge Lamps,” by Messrs. R. Maxted and J. N. Hull. 





NortTu-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Friday, April 20, 6 p.m., Mining Insti- 
tute, Newcastle-upon-Tyne. ‘“ Ship Structural Members, 


Part III,” by Messrs. C. S. Lillicrap and C. J. G. Jensen. 
JUNIOR INSTITUTION OF ENGINEERS.—Friday, April 20, 








Open Discussion. 


6.30 p.m., 39, Victoria-street, S:W-1. 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing « 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMPLE Bak 3663 and 3664. 
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to the Editor and other correspondence to the 
Manager. 

Accounts are payable to “ ENGINEERING,” Ltd. 
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vertisements will be inserted with all practicable regu- 
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measures an inch or more, the charge is 18e. inch. 
If use is made of a box number the extra is 
Is. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
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TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 

“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The baby ames will not hold themselves ible 
for adv: ’ blocks left in their possession for more 
than two years. 





INDEX TO VOL. 158. 


The Index to Vol. 158 of ENGINEERING 
(July-December, 1944) is now ready and will 
be sent to any reader, without charge and 
Postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being only in response to such 
@pplications. 
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HYDRAULICS RESEARCH. 


Tue Second Hydraulics Conference, held at the 
State University of Iowa in 1942, an account of 
which we published recently,* was especially remark- 
able for some observations of a general character, 
advanced by Professor Bakhmeteff, of Columbia 
University, on the new importance of fluid mechanics 
to the hydraulic engineer. The somewhat con- 
temptuous description of hydraulics as “a science 
of coefficients ”’ has, it is true, no longer the justi- 
fication that it had before the significance of the 
work. of Osborne Reynolds gained the recognition it 
deserved. It must be admitted, however, that so 
far the modernisation of hydraulic theory amounts 
to little more than the adaptation of some of the 
concepts and methods developed in aeronautical 
science to the traditional subject matter of hydrau- 
lics. Although the preponderance of applied hydrau- 
lics remains largely empirical, this association with 
aerodynamics marked a decided step forward, and 
at the time—some 25 years ago—seemed to open a 
period in which the two branches of applied fluid 
motion would henceforth advance side by side. In 
Bakhmeteff’s opinion, however, their useful associa- 
tion in detail, as distinct from many fundamental 
principles common to all fluids, is already nearing 
its end, while the mere application of aerodynamic 
ideas falls short of what is now required in hydrau- 
lics. Without necessarily endorsing Bakhmeteff’s 
view completely, it is easy to agree with him that 
problems connected with the motion of water 
demand as high a level of professional aptitude and 
of mathematical attainment as those in any other 
branch of engineering science ; and that hydraulics 
cannot develop as it should so long as it is dependent 
on, rather than complementary to, aerodynamics. 
Equally plainly, hydraulics and its applications 
cannot flourish apart from a vigorous prosecution 
of experimental research. In this respect, also, the 
Pp ings of the Iowa Conference were impressive 
in their revelation of the volume and variety of 
research in progress in the United States of America, 





* ENGINEERING, vol. 158, pages 203, 234 and 264, 
(1944). 


and of the number of laboratories in national 
establishments, universities and commercial firms 
engaged on hydraulic investigations. The work was 
of a uniformly high standard ; the equipment of a 
quality and on a scale to command respect. As 
little as possible is left to chance, or accepted as 
inevitably imperfect, in the large programmes of 
hydro-electric development, irrigation control and 
miscellaneous hydraulic ‘construction now being 
pursued in America. The associated research is 
contributing not only to the success and efficiency 
of such schemes, but also to the advancement of 
scientific hydraulics and thus to the improvement of 
future public works. 

These circumstances tend to give the Americans 
a leading position in hydraulics, and undoubtedly a 
great deal can be learned from published accounts 
of their work. Even if hydraulic engineers in this 
country could rest content with such a state of 
affairs, however, they would soon discover that 
participation in experimental research is essential 
for a full understanding of similar work conducted 
elsewhere, and that, without facilities for testing, 
the application of new knowledge and ideas can lead 
to costly mistakes and disappointment. This has 
been found true of scientific advance in general, and 
is particularly so in the case of hydromechanics. 
In the more important task of prosecuting original 
research, the work of others can be stimulating, sug- 
gestive, confirmatory, or the reverse ; but it demands 
experimental equipment and talented workers as 
first essentials, with facilities for intimate contact 
among ‘all concerned in the work ranking barely 
second in importance, and it should be pursued on a 
scale commensurate with potential future develop- 
ments rather than with apparent needs of the moment. 

Some justification for an enlightened and far- 
sighted policy as regards experimental hydraulics in 
this country is to be found in our traditional position 
at the forefront of general scientific progress, in our 
substantial contributions to the theory and practice 
of hydraulics, and in our established reputation for 
first-rate work in every class of hydraulic engineering 
construction and equipment ; but it will not suffice 
to rest on past laurels, however well deserved, and 
more pressing reasons are to be found in the condi- 
tions of international trade after the war, the 
markets created by restoration of public works and 
services throughout enemy-occupied areas, and 
developments in the utilisation of water resources in 
Britain. While all these considerations are too 
obvious to need enlargement, it is pertinent to recall 
the current proposals for national water supplies 
and to mention the prospects for hydro-electric 
developments authoritatively surveyed by Sir 
Alexander Gibb in last year’s Hinchley Memorial 
Lecture.* Another aspect of importance, to which 
Mr. H. C. Town drew attention in a recent paper,f 
is the need for experimental work to exploit new 
applications of hydraulics in connection with plas- 
tics, aircraft transmissions, auxiliary equipment of 
ships, and machinery for agriculture and the textile 
and machine-tool industries. 

As regards the supply of hydraulic engineers and 
scientists of the requisite standard, the work carried 
out in Britain during the past 20 years almost invites 
complacency, save in their numbers, which, doubt- 
less, are closely related to opportunity in industry 
and to that extent remediable. These investigations 
have dealt with the fundamental theory of fluid 
motion; the practical features of flow between 
boundaries, including effects of roughness and heat 
transmission ; metering devices and practice; the 
performance characteristics of hydraulic machinery ; 
wave pressures, cavitation and surge phenomena ; 
and—perhaps better known than most—the study 
of tidal estuaries by means of reduced-scale models. 
No student of such work can fail to be impressed by 
its originality, its quality, and the profound interest 
of its authors, not only in their immediate subject 
but equally in its relation to fluid mechanics as a 
whole, and in its potentialities in hydraulic engi- 
neering practice. Much of the fundamental re- 
search in hydraulics has been conducted at universi- 


* “ Hydro-Electric Development in Great Britain,” 
Inst. Chem. Engrs., 5th Hinchley Memorial Lecture, 
October 27, 1944 ; ENGINEERING, vol. 158, page 367 (1944). 

t “Recent Developments in the Use of Hydraulic 








Power,” Proc.I.Mech.E., vol. 143, page 129 (1940). 





292 


ENGINEERING. 





APRIL 13, 1945, 








ties, but concurrently the laboratories of commercial 
firms have been engaged on problems of immediate 
application. Throughout, the technicians concerned 
have displayed a consistent appreciation of the 
important contribution of research to industrial 
developments. 

The argument so far has shown that hydraulics 
is a somewhat neglected subject, at present far 
from perfectly understood, demanding a fresh line 
of fundamental approach. Its inherent scientific 
interest and its industrial possibilities provide 
ample justification for a great increase in the 
amount of research conducted in this country. 
Native talent is adequate to undertake every existing 
and prospective branch of hydraulic investigation. 
Contrasted with these aspects, the dearth of proper 
facilities and organisation on a systematic basis are 
at once striking and deplorable. Ten years ago, 
in his Vernon Harcourt Lecture, Professor A. H. 
Gibson expressed regret that there was no permanent 
laboratory in Great Britain for the study of tidal 
models. The situation to-day is not merely no 
better, but may be regarded as definitely worse, 
since the intervening years have demonstrated the 
need for laboratory studies, with large-scale appa- 
ratus, of cavitation on structures and turbines, 
spillway and penstock design, transportation of silt, 
harbour design, wave-pressures, vibration of hy- 
draulic machinery, and a score of other problems, 
many of which overlap into metallurgy, chemistry, 
physics, and every branch of engineering. The 
equipment for such work, necessarily big and 
expensive, is largely beyond the resources of indi- 
vidual bodies, either commercial or academic. It 
requires, moreover, an acquired skill and experience 
in use, much of which tends to be wasted when only 
isolated experiments are made with limited objec- 
tives. In a permanent establishment, on the other 
hand, the accumulated knowledge of the staff and 
the interconnection among a variety of researches 
directed towards different aspects of one major 
branch of science are of the utmost value. 

The indication, clearly, is that hydraulics deserves 
consideration on equal terms with the present major 
divisions of the Department of Scientific and 
Industrial Research. The exclusion of systematic 
work on hydraulics from the Department’s acti- 
vities becomes increasingly difficult to understand 
in view of authoritative opinion, of the scale of 
hydraulic undertakings, and of the universally ad- 
mitted value, national as well as technical, of pri- 
vately sponsored experiments. An occasional piece 
of research has been carried out, of course, at the 
National Physical Laboratory ; in some instances, 
it may be suspected, in consequence of the subject’s 
attraction for particular investigators, among whom 
the late Sir Thomas Stanton is pre-eminent. The 
quality of this work, in relation to its volume, is 
striking testimony to the service which a hydraulics 
research establishment can be expected to render. 

While the primary function of such an establish- 
ment would be to advance the fundamental science 
and general applications of hydraulics, its advan- 
tages to industrial and engineering practitioners 
would be on the same scale as those already provided 
in many other directions by the D.S.LR.; but 
there is need, also on the grounds of both function 
and scope, for an Industrial Research Association 
of the hydraulic engineering concerns in the country. 
Practically every firm already has an experimental 
laboratory, many of them of considerable size and 
turning out excellent work. But—to quote Sir 
Alexander Gibb again—unrelated and often com- 
petitive bodies cannot be really effective. At best, 
there must be overlapping of effort, and inefficiency, 
due to lack of co-ordination, repetition, and the 
derivation of particular instead of general conclu- 
sions. The research association offers a service 
which should appeal to both large and small firms 
since, with the example before it of some 25 indus- 
tries already benefiting from such associations, the 
hydraulics industry need undertake nothing more 
hazardous than a well-tried act of internal organisa- 
tion which many of its members must already 
consider long overdue. The approaching end of the 
war in Europe provides the occasion, as it enhances 
the urgency, for a progressive step, within the sole 
power of the industry and capable of leading to far- 
reaching and valuable consequences. 





HYDRO-ELECTRIC DEVELOP- 
MENT IN DEVONSHIRE. 


Owtne to the configuration of the country, there 
appears little prospect of hydro-electric development 
on @ major scale in any part of England. It would 
perhaps be rash to suggest that the working out of a 
scheme comparable with the Shannon development 
in Eire would be impossible ; the watershed of the 
Shannon project embraces a large part of the coun- 
try and Eire is not more mountainous than England, 
but schemes of that type do not appear ever to 
have been even discussed. With regard to natural 
water-power resources, Scotland and Wales are 
much more favourably situated than England, and 
the intensive programme of utilisation which has 
been put in hand in Scotland may reasonably be 
expected to be followed by a corresponding plan for 
Wales. This will necessarily be on a smaller scale 
than the Scottish project but there must be many 
sites in Wales which might profitably be developed 
in addition to those already utilised by the North 
Wales Power Company. The present coal situation, 
and the prospect which it carries, have made 
economically attractive many hydro-electric projects 
which, in the past, would not have justified the 
capital expenditure they would involve. 

In England, the serious increase in the cost of 
coal has made the Severn barrage scheme much 
more commercially attractive now than when it 
was first promulgated and it is not impossible that 
it may form an item in the remarkable programme 
of public expenditure which Parliament and various 
Government departments are gradually building 
up. Apart from this major project, however, there 
are many minor water-power sources which it might 
prove remunerative to develop under the condi- 
tions now ruling. The economic practicability of 
such a procedure has been greatly strengthened by 
the development of remote-control systems which 
enable small isolated plants to be operated in con- 
junction with a general distribution system with a 
minimum of skilled attendance. The possible out- 
put to be obtained at most water-power sites in 
England, by modern standards, is very small, but 
the development of a large number would provide a 
useful addition to the country’s power resources. 

An interesting example of the utilisation of minor 
water powers is furnished by the system of the West 
Devon Electric Supply Company. This covers an 
area of 830 sq. miles, and includes a small part of 
Cornwall in the neighbourhood of Bude. The 
eastern boundary of the area is some 13 miles west 
of Exeter. The largest towns included are Tavis- 
tock, Okehampton and Bude, each with a population 
of about 4,000. A general account of the system 
was given by Mr. F. E. Pitt, in his chairman’s 
address to the Devon and Cornwall Sub-Centre of 
the Institution of Electrical Engineers, which is 
reprinted in the March issue of the Journal of the 
Institution. It is possible that the sites which have 
been developed would not have been considered of 
sufficient capacity to justify utilisation had they 
been situated in a densely-populated district, but 
Mr. Pitt stated that the company’s area of supply 
is more sparsely populated than any comparable 
area in England. There is under one-eighth of a 
person per acre and in the neighbouring Exeter city 
and rural area the density is nearly 25 times greater. 
In a district of this type, small powers may well 
furnish an important contribution to‘total output. 

The West Devon Electric Supply Company 
obtained its first statutory powers in 1931, and an 
extension order was obtained in 1934. The plans 
for the development of the area were based on the 
anticipation that a bulk supply would be available 
for the grid system either at Okehampton or 
Tavistock. This, however, was not provided, the 
plans of the Central Electricity Board not including 
the Company’s area at that time. Accordingly, a start 
was made by establishing a Diesel-engine station at 
Okehampton. This was to be followed by a similar 
station at Tavistock, but before this was proceeded 
with, the possibilities of utilising water power were 
investigated. This examination of local resources 
finally led to the present situation in which three 
water-power plants, with a total installed capacity 
of 5,000 h.p., are operated. These had an output of 








over eight million kWh in 1943. The balance of 
the total load is now obtained from the grid, from, 
which supplies have become available. The Diesel. 
engine plant is brought into operation to help to 
carry the peak load. 

The hydro-electric plants which have been esta). 
lished utilise the waters of the River Tavy which 
rises on Dartmoor and flows into the River Tama; 
some two miles above Saltash. The average rainfql] 
in the watershed is 70 in. per annum. The scheme 
first put in hand utilised the water rights of a derelic 
tin mine at Marytavy, which is about 3 miles up. 
stream from Tavistock. The mining company had 
used water from the river through a mine leat to 
operate a 200-h.p. turbine under a head of 110 ft., 
but by cleaning out part of the existing water course, 
cutting a new one to form a storage reservoir, and 
laying a 3 ft. diameter pipe line 760 yards long, 
an operating head of 230 ft. was obtained. Three 
reaction-type turbines aggregating 1,000 h.p. were 
installed. These run at 1,000 r.p.m. and drive 
alternators. The installation was first used for local 
supply in the neighbourhood of Tavistock, but the 
construction of an 11-kV distributing system in. 
creased the area served and the demand, and g 
750-h.p. Diesel set was accordingly installed in the 
station to supplement the water-power plant in 
times of drought. 

The next stage in hydro-electric development was 
the construction of a station at Morwellham, which 
is situated on the River Tamar and is about 4 miles 
south-west of Tavistock. A canal, built 130 years 
ago by prisoners of war from the Napoleonic wars, 
existed between Marwellham and Tavistock. It 
was constructed to serve for the transport of sea- 
borne coal to Tavistock, outward traffic consisting 
of wool and agricultural products. With the deve. 
lopment of railways, the canal went out of use 
and when the new work was started in 1933, had 
been derelict for about 70 years. The canal passes 
through a tunnel, a mile and a half long, in hard 
rock and represented a remarkable feat of engineer- 
ing at the time it was built. Although naturally 
silted up, the canal was in good condition. By 
blasting a new watercourse half a mile long, in 
which two short tunnels were included, and con- 
structing a reservoir, it was possible to obtain a 
head of 240 ft. at Morwellham, and two 500-h.p. 
Turgo-type turbines driving alternators were in- 
stalled. The station went into operation in March, 
1934. In spite of the additional plant thus fur- 
nished, the load again overtook the generating 
capacity and accordingly an additional 750-b.p. 
Diesel set was installed at Marytavy. 

The success which had attended hydro-electric 
development then led to the construction of a 
third water-power plant. This is situated in an 
extension of the original Marytavy station and 
consists of three 1,000-h.p. Pelton-wheel sets. The 
head is 550 ft. A watercourse on Dartmoor, over 
200 years old and 4 miles long, which terminated 
1,060 ft. above sea level, was reconditioned to form 
a reservoir of 6,000,000 gallons capacity, and a 
3 ft. 6 in. diameter pipeline 2 miles long was laid. 
The plant went into operation in August, 1937. 
The Marytavy station, although on a small scale 
compared with installations in other countries, 
represents the largest hydro-electric plant in Eng- 
land. Additional power is obtained by the West 
Devon Company from small automatically-con- 
trolled unattended plants, one of which, with a 
33-h.p. turbine, delivers about 140,000 kWh per 
annum at negligible cost. The other three plants 
are situated at factories which use only a portion of 
their full power capacity and require that portion 
only during the day-time. In each case the factory 
owner takes all the current required for driving his 
machinery and the surplus is delivered to the mains 
on mutually satisfactory terms. 

As a grid connection is now available at Oke- 
hampton, the method of operating the whole system 
is to employ the turbines to carry the peak loads, 80 
that a high load factor on the bulk supply is ensured. 
Mr. Pitt stated that these water-power plants effect 
a saving of some 8,000 tons of coal a year. Their 
success suggests that potential small-capacity water- 
power sites in other parts of the country may 
profitably be surveyed in detail with a view to their 
utilisation. 
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NOTES. 


Tue INstTITUTION oF Gas ENGINEERS. 


‘Tue Council of the Institution of Gas Engineers 
having decided that circumstances still do not 
justify the holding of an Autumn Research Meeting, 
the reports and other contributions which, in the 
ordinary course, would have been presented and 
discussed at that meeting are being circulated to the 
members for written discussion, and will be reprinted 
at a later date in the T’ransactions. They include 
Communication No. 272, which is the 5th Report of 
the Chairmen’s Technical Committee (whose function 
is ‘‘ to co-ordinate the work of the Technical Com- 
mittees of the Institution and to report thereon to 
the Council”) and the 2lst Report of the Gas 
Education Committee (Communication No. 273). 
Much of the current work of the technical commit- 
tees, it is stated, arises directly out of war-time con- 
ditions ; examples are the promotion of fuel economy 
at gasworks, the ventilation of retort houses under 
black-out conditions, modified standards for street 
lighting, and the use of alternative materials for 
meter construction. Memoranda on certain of these 
subjects have been circulated to gas undertakings, 
but they are still regarded as confidential and no 
details are given in the report. A committee, 
appointed by the Council to deal with district 
heating, are stated to have a draft report in 
preparation, dealing with the principles and practice 
of district heating and the factors involved in 
schemes for its application; they invite the sub- 
mission of particulars of any district heating schemes, 
but point out that the initiation and preparation of 
such schemes for individual localities do not come 
within their terms of reference. The Codes of 
Practice Sub-Committees and their drafting panels 
have made progress with nine codes, which are 
nearing completion, and have submitted them to 
the main Codes of Practice Engineering Services 
Sectional Committee of the Ministry of Works for 
approval ; four of the codes have been sent also to 
the British Standards Institution for circulation and 
comment. The Co-ordinating Committee of Gas 
Engineering Advisory Boards—who report with 
regret, and keen appreciation of his work, the resig- 
nation of Dr. E. V. Evans from the chairmanship, 
in which he is succeeded by Mr. S. E. Whitehead, 
B.Se.—point out that the Institution of Gas En- 
gineers, with the assistance of the Gas Engineeri 
Advisory Boards, has compiled a register of Saaien 
plant which has been of good service to gas under- 
takings unable to buy new plant; this register is 
now being administered by the Gas and Electricity 
Division of the Ministry of Fuel and Power. The 
Gas Works Safety Rules Committee have been in 
consultation with the Ministry on the question of 
fire-prevention methods to be adopted in connection 
with waterless gasholders, and have investigated the 
causes of explosions which occurred in the purifiers 
of one gas undertaking and in the compressor house 
of another. They have also considered the possi- 
bility of the existence of explosive atmospheres in 
liquor wells due to gas entrained in the liquor and 
have submitted to the Society of British Gas Indus- 
tries, for consideration by makers of gasworks plant, 
designs of seal pots to obviate this possibility. The 
Liquor Effluents and Ammonia Committee have 
drawn up a programme of recommended investiga- 
tions, on some of which they have begun work at 
Leeds ; and they report that, at Hinckley Gasworks, 
where an effluent of low toxicity has been produced 
as a result of following consistently the Committee’s 
work, a further experiment is to be made regarding 
the content of cyanogen compounds in gas liquor. 
The Meters Committee, who have been investigating 
the advantages and disadvantages of open-top and 
closed-top meters, report that there appeared to be 
no positive indication of the unsatisfactory working 
of the open-top type, though they suggest that it 
may be more susceptible than the closed-top type 
to the effects of chemical action due to condensation. 
They have been in correspondence with the American 
Gas Association in connection with the use of pre- 
payment meters and the standardisation of meters 
for post-war use. They have recommended, also, 
to the Council of the Institution that the Council of 
the Gas Research Board be requested to investigate 





the specification of a suitable dressing for the leather 
diaphragms of meters, the provision of alternatives to 
leather for diaphragms, and alternative methods of 
measuring gas for industrial consumers, with par- 
ticular reference to “ inferential’? meters. In the 
report of the Gas Education Committee (Communi- 
cation No. 273), it is mentioned that the work of 
drafting regulations for the associate-membership 
examination of the Institution of Gas Engineers, 
which it is proposed to introduce after the war, has 
progressed to the stage of approval by the Council 
of Syllabuses for Parts A,B and C. When prepara- 
tions for the revised scheme have been completed, 
adequate notice will be given of the discontinuation 
of the present examinations for the Ordinary and 
Higher Grade Certificates in Gas Engineering (Manu- 
facture) and (Supply). 


THE BESSEMER GOLD MEDAL. 


One of the first duties of Mr. Arthur Dorman, 
President of the Iron and Steel Institute at the forth- 
coming annual general meeting of the Institute, to 
be held at the Institution of Civil Engineers, Great 
George-street, London, S.W.1, on Wednesday and 
Thursday, May 9 and 10, will be to present the 
Bessemer Gold Medal to Mr. Harold Wright, chief 
metallurgist to Dorman, Long and Company, 
Limited. Mr. Wright has been awarded the medal 
in recognition of his “* valuable contributions made 
over many years to improve the technique of iron 
and steel manufacture.’’ He has been a member of 
the Iron and Steel Institute since 1902, has served 
on its Council and is a member of a number of 
technical committees concerned with the industry. 
He is also a past-president of the Cleveland Scientific 
and Technical Institution and of the Cleveland 
Institution of Engineers. Mr. Wright, who is 76 
years of age, is in his 62nd year of service with the 
Dorman, Long Group, having started work with the 
North Eastern Steel Company in 1883 under Mr. 
C. H. Ridsdale. He subsequently joined Mr. E. H. 
Saniter and attended courses under Dr. J. E. Stead, 
F.R.S. With Sir Bernard Samuelson, he took an 
active part in work connected with the supply of 
molten basic iron to Dorman, Long’s Britannia 
Works, when the firm introduced the hot-metal 
process 40 years ago. He was, moreover, a pioneer 
of the use of surplus coke-oven gas for town purposes 
and also possesses considerable geological knowledge, 
having conducted a great deal of exploratory work in 
connection with the Cleveland ironstone deposits. 
Mr. Wright was appointed chief metallurgist to 
Dorman, Long and Company, Limited, in 1918, and 
last December, in recognition of his long and valuable 
services, the company endowed a triennial “ Harold 
Wright Lecture” to be given before the Cleveland 
Scientific and Technical Institution. It may be 
recalled that the inaugural lecture, entitled “‘ The 
Past and Future of Steel,” ‘was delivered by Dr. 
C. H. Desch, F.R.S., on December 13, 1944. 


AMENDMENTS TO THE RULES OF LLOYD’s REGISTER. 


A notice (No. 1820) issued by authority of the 
General Committee of Lloyd’s Register of Shipping 
contains details of a number of amendments to the 
Rules of the Society, relating to the construction 
and survey of ships, main and auxiliary machinery, 
pressure vessels, etc. Among the more important 
of the Rules affected are those governing the use of 
electric-arc welding in ship construction. The 
revised Rules, which incorporate the results of 
extended observations of the behaviour of welded 
ships in service, include tables specifying, in readily 
applicable form, the dimensions of welded connec- 
tions for various structural parts, both in vessels 
to carry dry cargo and in tankers. For intermittent 
welding, alternative requirements are indicated, 
corresponding to the various practices adopted by 
builders. It is pointed out that the Committee are 
always willing to consider alternative proposals 
representing further development in the use of 
welding. Certain amendments have been made 
also in the requirements for riveting in steel ships, 
which will afford some economy in the number of 
rivets in the hull. In the section of the Rules deal- 
ing with steam and other piping, new clauses are 
introduced, relating to steam pipes designed to 
earry steam at reduced pressure, and to the attach- 
ment of flanges. Modifications are made in the 





Rules for determining the working pressure of new 
cylindrical boilers, and a clause has been added to 
those for water-tube boilers, giving the formula to 
be used in fixing the maximum working pressure 
of boilers with seamless steel drums. The table 
giving the maximum permissible stresses in welded 
pressure vessels has been extended, and a number of 
other changes and additions introduced in this 
section; amendments are made in the Rules for 
the construction and survey of petrol and paraffin en- 
gines, and of heavy-oil engines and their auxiliaries ; 
the Rules for electrical equipment have been revised ; 
and those for the periodical surveys of refrigerating 
machinery and appliances have been recast, the 
better to meet the conditions of the various trades 
in which refrigerated ships are engaged. The prin- 
cipal change in the last-mentioned section lies in the 
introduction of “running surveys,” whereby the 
examinations previously required to be carried out 
at one survey may be spread over a period. The 
refrigerating machinery may now be examined com- 
pletely at intervals of 12 months instead of six 
months, as hitherto, the remainder of the installa- 
tion being examined at intervals of six months and 
loading-port surveys held every voyage, except in 
the case of very small installations on short voyages. 


RESTORATION WORKS ON THE PONTINE MARSHES. 


On their retreat northwards from the neighbour- 
hood of Anzio in Italy, a year ago, the Germans 
flooded the Pontine Marshes and not only scientific- 
ally destroyed the water-control systems with the 
object of ruining the rich farm lands, but prepared a 
campaign for the spreading of malaria; they even 
brought bacteriological experts from Germany to 
facilitate theirscheme. This typically German plan, 
however, failed owing to the ingenious and rapid 
counter-measures adopted by the Allied Commis- 
sion, which has just reported that in another two 
months the Marshes will not only be completely 
drained, but some of the reclaimed land will be 
ploughed up and sown. At the end of last May, 
about 27,000 acres of land were under water and 
a much larger area was threatened. At the present 
time only 5,000 acres remain to be cleared. Prior 
to their evacuation, the Germans wrought much 
damage and sank vessels in the harbour channel of 
Porto Badino, into which flows the Amaseno River, 
one of the main drainage streams. They also 
demolished bridges over drainage canals, destroyed 
flood gates, removed most of the motors, trans- 
formers and other plant from electrical installa- 
tions, and broke up the electrical power-distribution 
lines in the area. The Pontine Marches actually 
occupy two zones which together form the coastal 
plain from Torre di Foce Verde, near Anzio, to 
Terracina, 30 miles to the south. The higher zone, 
originally the Bonifica of Littoria, comprises 121,455 
acres, and can be drained to the sea largely by 
gravity. The other zone, the Bonificazione Pon- 
tina, is 65,172 acres in extent, and its drainage can 
be effected only by pumping. The Italian Govern- 
ment’s rehabilitation plans, sponsored and helped 
by the Allied Commission, have included the clear- 
ing of mines, especially at Porto Badino, the demoli- 
tion of the German dam across the harbour and the 
removal of debris. and the dredging of silt blocking 
the drainage channels. Units of the Italian Royal 
Navy have removed sunken vessels in the harbour 
of Porto Badino and by-pass channels have been 
excavated round pumping stations. Twenty-six 
bridges have been rebuilt and the electrical facilities 
restored. It is estimated that the cost of the 
work of clearance and restoration has amounted to 
50,000,000 lire. 





PANEL ON MACHINE-TooL TECHNICAL PROBLEMS.— 
The Ministry of Supply have announced that a panel of 
technical advisers has been formed to assist the Director 
General of Machine Tools on special technical problems 
associated with particular types of machines. The 
members of the panel are: Mr. H. W. Smith, of B.S.A. 
Tools, Limited ; Mr. G. W. Nash, of Buck and Hickman, 
Limited; Mr. J. G. Petter, of Cincinnati Milling 
Machines, Limited; Mr. H. T. Millar, of The Churchill 
Machine Tool Company, Limited; and Mr. H. A. 
Chambers, of The Associated British Machine Tool 
Makers, Limited. The members of the panel will serve 
in their personal capacity, either individually or jointly, 
as may be necessary. 
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ENGINEER VICE-ADMIRAL SIR 
GEORGE GOODWIN, K.C.B. 


Ir is with great regret that we have learned of 
the death, on April 2, of Engineer Vice-Admiral 
Sir George Goodwin Goodwin, K.C.B., formerly 
Engineer-in-Chief of the Fleet and a past-president 
of the Institute of Metals and the Institute of 
Marine Engineers ; and, in those capacities, one of 
the most influential “‘ liaison officers ” who have yet 
come to the fore in promoting mutual appreciation 
and understanding between the engineering branches 
of the Royal Navy and the Mercantile Marine. 

Sir George, who was born in 1862, received his 
education in the Dockyard school at Portsmouth, 
and soon displayed the receptivity of mind which 
remained with him throughout his life. The Times 
records that he passed highest in all England in the 
Cambridge Local Examinations and, as a result, 
was offered a scholarship at Cambridge University, 
but declined it because he preferred to enter the 
Navy ; to which we may add that he retained to an 
advanced age a facility and accuracy in calculation 
which was a frequent cause of surprise to others, 
and undoubtedly, if he had elected to go to the 
University, would have become as eminent in some 
other direction as he did in the Service of his choice. 
He entered the Royal Naval College, Greenwich, 
in 1882 and in August, 1885, was appointed to the 
troopship Malabar as assistant engineer; but in 
less than a year he was transferred to Chatham 
Dockyard and thereafter, with the exception of 
a three years’ commission in the second-class 
cruiser Bellona, in the ‘nineties, the whole of his 
service was spent in shore appointments in this 
country. In 1898, he was posted to the Admiralty, 
Dockyard Branch, being promoted to the rank of 
fleet engineer in the following year. He returned 
to Chatham in 1904 as chief engineer of the Dock- 
yard, holding this position for two years; then was 
reappointed to the Admiralty as assistant to the 
Director of Dockyards, and, a year later, became 
an engineer captain and Deputy Engineer-in-Chief 
under the late Sir Henry J. Oram. The Dread- 
nought era had just begun, and with it came great 
changes in the propelling machinery of British war- 
ships. With these, Goodwin was prominently 
identified. He was naturally interested in all new 
technical developments and it was largely due to 
him that the Navy was so quick to adopt such 
innovations as Michel] thrust and journal ings, 
and geared turbines. Oram was nearing his retire- 
ment when war broke out in 1914, and a great deal 
of the burden of the early stages of the war, as they 
affected the Engineer-in-Chief’s department, fell 
upon Goodwin, who hardly left the Admiralty for 
two years except to visit ships and engine works ; 
he slept in a room adjoining his office throughout 
that period. In 1917, Oram retired and Goodwin 
succeeded him as Engineer-in-Chief, being created 
K.C.B. in the following year. 

Goodwin continued as Engineer-in-Chief for five 
years, retiring in his turn in 1922. Shortly after- 
wards he joined the board of Messrs. J. Samuel 
White and Company, Limited, and on the death of 
their chairman, Mr. P. D. Ewing, in 1932, succeeded 
to that office, which he held for some years until a 
rather severe illness obliged him to relinquish it. 
He recovered his health to a great extent, but did 
enany business activities, although he continued 

take a keen interest in engineering progress and 
to support the activities of spear. institutions 
to which he belonged. He was a founder member 
of the Institute of Metals, president from 1920 to 
1922, and was elected a Fellow in 1929. He was 
president of the Institute of Marine Engineers in 
1922-23. Joining the Institution of Naval Architects 
in 1908 as a member, he served on the Council and 
became a vice-president, and eventually an honorary 
vice-president. The Institution of Mechanical Engi- 
neers made him a vice-president in 1925 and an 
honorary life member in 1926 on his retirement 
from the Council; but in 1931 he was back on the 
Council as first chairman of the newly formed 
Southern Branch, over which he presided for the 
first three years of its existence. He also took a 








prominent part in the work of the Marine Oil 
Engine Trials Committee, of which he was chairman ; 
and in 1924 he delivered the Thomas Hawksley 
Lecture of the institution, on “‘ The Trend of Deve- 
lopment of Marine Propelling Machinery.” In 
1919, on the occasion of the James Watt Centenary 
celebrations at Birmingham, the University of that 
city conferred upon him the honorary degree of 
Doctor of Laws. His war services were also recog- 
nised by the award of the Order of St. Stanislas, 
Ist Class (Russia), the Grand Cordon of the Order of 
the Sacred Treasure (Japan), the United States 
Distinguished Service Medal, and the Order of the 
Star of Roumania. 





LETTERS TO THE EDITOR. 


THE CHINESE OUTLOOK. 
To THe Eprror oF ENGINEERING. 


Sm,—Your correspondent, “‘Sampan,” in his 
letter on page 275, ante, tells us that “the object 
of the Chinese outlook, in short, is to ensure that 
one has grasped the nature of the problem before 
attempting to deal with it.” As he gives only 
hypothetical examples of the application of this 
admirable principle, may I, without disrespect to 
our esteemed Allies, tell two little stories to illustrate 
how perfectly the “Chinese outlook” enables its 
possessors to understand the real nature of an 
engineering problem ? 

One night, when erecting machinery in China, 
a friend of mine was awakened by a series of explo- 
sions in the engine room. Hurrying in, he found 
that the noise was being caused by an effort to 
restart a gas engine that had stopped by firing off 
a lot of crackers round it “‘ to drive out the devil 
that had stopped it.” The operator’s Chinese out- 
look had evidently enabled him “‘ to grasp the nature 
of the problem before attempting to deal with it.” 
On another occasion, when the job was to transport 
and erect a Lancashire boiler, the Chinese labourers, 
in his absence, painted a pair of eyes on one end of 
it. After that, nothing would induce them to move 
it except with its eyes foremost because otherwise, 
of course, it could not see where it was going. His 
respect for the Chinese outlook caused a delay of 
several days in the work. 

If the Chinese outlook were really so superior to 
our own in helping to grasp the nature of a pro- 
blem, would not its possessors have found out, 
long before now, some way of dealing with the 
floods, pestilences, famines and political graft that 
have afflicted them for so many centuries, and 
might they not also have been expected to do 
something for themselves as regards developing 
the transport, agriculture and natural resources of 
their country ? In short, is not a tree known by 
its fruits ? 

Yours truly, 
R. H. P. 

April 7, 1945. 





THE WHIPPLE COLLECTION OF 
INSTRUMENTS AND BOOKS. 
To THe Eprror oF ENGINEERING. 

Sm,—Referring to the very interesting article 
which appeared in your issue for March 2, page 161, 
on the Whipple Collection of Instruments and Books, 
I would like to draw your attention to a slight 
inaccuracy in the description of the method of using 
the shepherd’s sundial. In the article it is stated 
that to use this instrument the gnomon is set to 
the south by estimation. This statement is incor- 
rect ; the correct method for orienting this type of 
dial is to rotate the instrument until the shadow of 
the gnomon cast by the sun coincides with one of 
the vertical lines or lies parallel to one of them. The 
only time, therefore, at which the gnomon points to 
the south is at mid-day. 

Yours faithfully, 
Avan V. WRIGHT. 
28, Berryhill-drive, 
Giffnock, Renfrewshire. 
April 4, 1945. 





THE ENGINEERING 
OUTLOOK. 


VIII.—AGRICULTURAL MACHINERY. 


THE export of agricultural machinery was very 
seriously curtailed in 1939, and during the war a 
considerable quantity of machinery has been 
imported, notably from the United States of Ame- 
rica, from Canada and, in smaller quantities, from 
Australia. The export returns issued by the Board 
of Trade in 1944 and early 1945 show clearly the 
diminution in the total volume of export trade 
from 1938 to 1942 and also the gradual recovery in 
1943 and 1944. They are summarised in Table I, 
on the opposite page. 

The prospects for the post-war export trade 
appear quite promising. During the war, Germany 
has tried to modernise farming practice in many of 
the occupied countries, and good German tractors, 
both wheeled and tracked vehicles, have been left 
behind in France ; but the prolonged fighting over 
many areas will inevitably leave a great deal of 
work to be done on the land before normal pro- 
ductivity is restored. The extensive migrations 
of population, considerable losses of manpower in 
some areas, and the extensive damage caused to 
the soil layer in battle areas by mining, bombing 
and shell-fire, will all have to be overcome before 
normal agriculture can be resumed. The obvious 
answer to most of these problems is the extensive 
use of mechanical equipment, and, since not many 
German manufacturers are likely to be in a position 
to compete for some time after the end of the war, 
British manufacturers will probably be called upon 
to supply much of the equipment in the initial 
stages, though considerable quantities of agricul- 
tural machinery are also likely to be purchased from 
the United States. 

As regards the principal pre-war markets for 
British agricultural machinery, Eire is reported to 
require tractors, binders, harrows and drills during 
the current year, and is proposing to extend the 
existing rural electrification scheme to all farms. 
The Government intend to hire out electric machines 
to farms, and tenders will probably therefore be 
invited for the bulk supply of dairy machinery, 
root-processing plant, straw choppers, well pumps 
and similar equipment. 

The Minister of Agriculture in Brazil announced 
recently that his department had in hand a project 
for the mechanisation of farming in that country. 
The scheme is estimated to require 7,200 agricultural 
machines and 600 tractors, and will cost about 
100 million dols. To enable poorer farmers to 
buy plant under this scheme, loans are to be raised 
by various State Councils. It is probable that the 
bulk of these requirements will be supplied from 
the United States, which has always been the 
principal exporter of agricultural machinery to 
South America; but, in view of the reduction in 
supplies during the war, British exporters may be 
able to secure a larger volume of business from this 
source than was the case before the war. Spain 
had ordered a quantity of tractors before the out- 
break of war but, as a result of shipping difficulties, 
deliveries are far behind, and at the end of the war 
there are likely to be considerable arrears of orders 
to meet. Here again, however, pre-war supplies 
came primarily from the United States and the 
market for British machinery may not be very 
great. It is proposed that a Spanish shipbuilding 
company in Santander should commence to build 
tractors as soon as bearings, good quality steel and 
suitable motor units can be imported. 

New Zealand continues to import butter-making 
machines, cream separators, and general dairy 
equipment, a demand which should continue into 
the post-war period owing to the heavy demand for 
dairy produce. Australia, on the other hand, has 
expanded the domestic production of agricultural 
machinery during the war and has exported to this 
country a considerable quantity of drills, disc 
harrows and binders. An Australian company has 
applied to the Commonwealth Government for 
assistance to enable them to commence building 
tractors in Australia. 

During 1944, the activities of British machinery 
makers have been directed largely towards the build- 
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ing of the medium-sized equipment, which is finding 
an increasing field of application on British farms. 
The number of farms in this country which can be 
worked by the large American “‘ combine ” type of 
machinery is very limited, and it appears that the 
market is fairly well saturated ; but the introduc- 
tion of smaller machines of the same type by British 
manufacturers has met with considerable success 
and it is considered that the extension of such 
mechanisation down to very small-scale units may 
be justified. The main point to be considered is 
that the source of power—that is, the tractor— 
which is to be substituted for the horse, should be 
as flexible in its range of applications as the latter, 
and that the implements to be supplied with the 
tractor should enable the change over from one use 
to another to be effected as quickly and easily as 
when the power is provided by the horse. 

The Minister of Agriculture recently stated that 
the annual expenditure on agricultural machinery 
and equipment is about 25/. million. The original 
war-time programme of farm mechanisation and 
equipment, which was drawn up by the Ministry of 
Agriculture and Fisheries, was virtually completed 
in 1944. It has been estimated that at present 
there are about 200,000 tractors in use in this 
country, so that if the area under cultivation is 
reduced after the war to 15 million acres from the 
present level of about 18 million acres, this would 
amount to one tractor per 75 acres. At first sight, 


in quantity in the United States, British producers 
will have great difficulty in securing an entry into 
this market. If, however, British manufacturers 
concentrate on the smaller multi-purpose agri- 
cultural tractor, fitted with a wide range of inter- 
changeable implements, they should find a con- 
siderable market in Central Europe, where the 
position of the peasant farmer, who works a small 
farm, is very similar to that of the British farmer in 
the five- to 50-acre group. 

It is to be expected, however, that if a market is 
established for a light tractor of this type, Ame- 
rican manufacturers will not be long in undertaking 
quantity production for export and, if British pro- 
ducts are to hold their own against American com- 
petition, mass-production methods will have to be 
adopted in this country. Immediately after the 
war, the needs of Europe are likely to be so great 
that the placing of orders for tractors and implements 
will be limited mainly, by the rate at which operators 
can be taught to use the equipment and service 
facilities can be provided. This state of affairs 
should enable British manufacturers to enter the 
market in the immediate post-war period, and give 
sufficient time to permit the installation of suitable 
mass-production plant to enable the British share 
of the reduced trade to be retained in normal 
subsequent years. 

There are numerous areas in this country which 
| suffer from soft and waterlogged ground, or from 

















TABLE I. Unrrep KIncpoM EXPORTS OF AGRICULTURAL MACHINERY (TONS). 
Machines and Parts Thereof. | 1988. | 1939. | 1940. 1941. | 1942. 1943. 1944. 
| 

Ploughs .. 3,676 2,709 3,198 2,420 2,261 2,657 2,740 
Threshers 55 700 505 130 113 215 307 
Tractors... 10,013 6,052 4,201 294 95 616 1,098 
All other types |. 4,349 3,598 2/964 1,284 1,243 1,094 1498 
Total .. | 18,597 | 13,059 10,868 4,128 | 3,712 4,582 5,643 














it would appear that this density is very near to 
saturation point, but examination of the census 
of farms shows that this total does not allow for 
one tractor per farm. At the end of 1944 there 
were, in this country, some 358,000 farms of more 
than five acres in size, and of this total by far the 
largest group consists of farms of five to 50 acres, 
of which there were 193,977; at the other end of 
the scale, there were only 14,000 farms of more than 
over 300 acres each. The bulk of the increase in 
the use of machinery during the war has been due 
to the mechanisation of the larger farms, and the 
establishment of the ‘‘ Parish Pool ”’ system by the 
County War Agricultural Committees, to meet the 
needs of the smaller farms. 

It would appear, therefore, that mechanisation 
of the large farms is virtually complete, and in the 
post-war years the only requirements will be for 
spare parts, normal replacements, and any new 
machines which can show a sufficient margin of 
savings over the cost of operating existing equip- 
ment. Expansion in the number of tractors in 
use must be sought, therefore, through increased 
mechanisation of the smaller farms. In spite of 
difficulties due to the short periods of favourable 
weather, a pool or contracting system will probably 
continue to be the best way of meeting the needs of 
the smallest farms, particularly those which have 
little or no arable land ; nevertheless, a considerable 
number of small farmers would probably find it 
advantageous to purchase a small light weight all- 
purpose machine, with a wide range of attachments 
and implements, and capable of carrying out a high 
proportion of the work on such a farm. The prin- 
ciple of fitting most of the control gear to the tractor 
itself would permit the use of implements of a 
lighter construction than at present, and still further 
assist the farmer by reducing both implement cost 
and the work involved in fitting and changing the 
implements in use. 

The level of agricultural mechanisation in most 
countries on the Continent before the war was much 
lower than in Great Britain, so that there would 
appear to be a large prospective export market in 
Europe. It is known that United States manu- 
facturers propose to tender for supplies to these 
countries as soon as it again becomes possible to 
export. In view of the highly specialised plant 
producing the larger types of agricultural machinery 


troubles due to steeply sloping fields, and in these 
areas the wheeled tractor is often in difficulties. 
Under these conditions, there is much to be said 
in favour of the track-laying type of tractor, which 
has not yet been generally used in the United King- 
dom. The bulk of American track-laying units 
are in the 40-h.p. to 60-h.p. range, and are not 
suitable on British farms for purposes other than 
cereal growing, so that wheeled vehicles have been 
widely adopted ; but one British manufacturer has 
made a small] 5-h.p. track-laying vehicle for use in 
small fields where the going is bad, and several are 
now working successfully in market gardens. One 
of these tractors is known to be employed to culti- 
vate the kitchen gardens of a large house at present 
in use as a convalescent home for the Services. It 
is claimed that this vehicle is more economical to 
use than the corresponding four-wheeled model, in 
that it has a smaller area, is able to work nearer to 
the edges of fields and so wastes less land along the 
line of the hedgerows. 

The relatively heavier construction of the track- 
laying type of tractor would enable the manu- 
facturer to fit auxiliary units with less trouble than 
in the case of wheeled tractors, but, in both cases, 
it is considered essential that a power off-take be 
provided to drive the larger farm machines and 
electric generators for charging house-lighting battery 
sets and for supplying power to dairy equipment. 
Other desirable accessories are winches, light bull- 
dozer shields to handle manure, fertilisers and bulky 
materials, small centrifugal pumps to cope with the 
problem of water supply for stock and domestic 
use, and similar labour-saving devices. A standard 
machine so fitted, with adequate and rapid service 
facilities available, should appeal strongly to British 
farmers on the smaller holdings and should also 
command a strong competitive position in post-war 
export markets. 





MACHINERY, PLANT AND APPLIANCES (Conrroz) 
OrpDERsS.—The Machinery Licences Division of the Board 
of Trade has now been merged with the Industries and 
Manufactures (Engineering) Department. In future all 
applications for licences to supply controlled goods under 
the Machinery, Plant and Appliances Orders, and all 
related correspondence, should be addressed to the 
Assistant Secretary, Industries and Manufactures 
(Engineering) Department, Board of Trade, Millbank, 
London, 8.W.1. 





EXPANDED TUBE JOINTS 
IN HIGH-PRESSURE 
BOILERS. 

(Concluded from page 275.) 


WE conclude below our report of the discussion on 
a paper by Messrs. Shannon, Pratt, Webb and 
Carlson at a joint meeting of the Institutions of 
Mechanical and Electrical Engineers held in Lon- 
don, on March 23. The paper was entitled “ Ex- 
panded Tube Joints in Boiler Drums, with Special 
Reference to the Battersea High-Pressure Boilers.” 

Mr. W. C. Barr, the next speaker, said that the 
problem of obtaining leak-proof joints would have 
been much simpler if it had been possible to weld, 
but the authors stated that the suitability of 
nickel-chromium-molybdenum steel drums for weld- 
ing after heat treatment was doubted. Admit- 
tedly, a steel of this type, owing to its intense hard- 
ening characteristics, presented a difficult weld- 
ing problem, but it was interesting to know that 
experiments were carried out, and apparently suc- 
cessfully. He would like to have some further 
particulars concerning that welding. Was consider- 
ation given to the intense corrosive effects that would 
arise owing to the juxtaposition of the two very 
different metals? Were the thermal effects of a 
steel weld not going to upset the ultimate expanded 
joints? The final design stress selected, he noted, 
was equivalent to a quarter of the nominal minimum 
ultimate tensile strength of 42 tons per square inch 
at 660 deg. F., namely, 10$ tons per square inch. 
He suggested that there was a possibility of more 
rational utilisation of the special properties of these 
alloy steels ; there seemed to be no reason why the 
design stress for this particular steel should not have 
been of the order of 12} tons per square inch. 

Dr. J. H. Bock said that, as far as he knew, 
Oppenheimer was one of the first to give proper 
attention to the factors ruling tube expansion. 
Siebel, and others mentioned in the paper, gave 
certain features which should make it possible to 
produce an expansion joint which would fulfil 
requirements up to the highest pressures. The 
most difficult task was to apply results obtained 
experimentally to the work on site. It was known 
that the pressure applied by the expander intro- 
duced similar stresses to those found in shrunk 
joints and the only question was how to indicate 
visually to tle erector the point when the pressure 
applied by the expander had reached its right 
value, as over-expanding might decrease the holding 
power of the joint. Several methods could be 
applied to achieve exactly the same results in the 
field as in the test laboratory: the travel of the 
mandrel after the tube had nipped could be regarded 
as a sign of the expanded inside diameter of the 
tube, and, in turn, of the expanded diameter of the 
seat; the power input to the mandrel could be 
used, or the longitudinal extrusion or the lengthening 
of the tube taken from the gas side of the drum 
wall; and there was the back gauge. 

Any of the first three might give good results if 
the tube diameter, the tube thickness and the seat 
portion of the drum, were within fine limits. It 
was difficult, however, to keep tube diameter and 
tube thickness with hot-drawn tubes to the required 
limits, unless the ends were properly turned, a 
feature which would be necessary for high-pressure 
boiler installations. The use of the back gauge, 
as done initially, he did not consider to be accurate 
for high pressure. The introduction of a special 
seat, with belling and groove, to compare the use 
of ferrules against plain expansion was not quite 
fair, as, with seats of other design, better results 
could have been obtained without introducing 
ferrules. The temperature stresses should also be 
taken into account: those due to the alloy steel 
of the drum might be as much as 50 per cent. higher 
than with normal carbon steel, as the heat con- 
ductivity of alloy steel was approximately 30 per 
cent. to 50 per cent. lower than with ncrmal steel. 

Mr. S. R. Arnold, speaking as a boiler user, 
asked how great a saving was actually achieved by 
lightening the supporting steelwork and by the 
elimination of counterboring ; he would not have 





thought that the reduction of foundation weights 








296 


ENGINEERING. 


APRIL 13, 1945. 








was important in a land-type boiler. The design 
data were interesting, particularly the agreement 
of the circumferential strains calculated by the 
Lamé formula with the extensometer readings, but, 
to calculate the drum strains from the hoop stresses, 
the value of the modulus of elasticity must have 
been known for the particular alloy used. He 
suspected that this was not greatly different from 
that of the 28-ton to 32-ton boiler-quality mild 
steel, and asked what was the value used in this 
stress comparison, and whether it was experimentally 
checked. An alloy steel might be compounded to 
carry, without exceeding its limiting creep stress, 
a stress twice that carried by a plain carbon steel, 
but it would stretch twice as much in doing it. 
Thus tensile performance alone was not altogether 
a reliable criterion. The trouble at Battersea had 
been solved by an ingenious method, but he thought 
that it was not a method likely to remain trouble- 
free ; the results of research in the United States 
and in this country seemed to indicate that such 
joints were a fruitful cause of caustic embrittlement. 

Mr. G. H. Hopewell said that, after hearing of the 
troubles at Battersea, he wondered why so much 
high-pressure plant had been installed elsewhére 
without difficulty. No mention was made by the 
authors of the expansion of the drum material com- 
pared with the mild-steel tube. It was interesting 
to learn that four-roller expanders had been dis- 
carded in favour of three rollers. The use of the 
back gauge was interesting. What instructions 
were actually given to the men doing the expanding 
work with regard to the back gauge? Precise 
instruction to the men was probably the most impor- 
tant thing. 

Mr. F. H. George remarked that the authors had 
had perforce to start halfway through their problem ; 
that is to say, they were given a set of drums already 
made and machined, and tubes already bent and 
cut to length, and then they were confronted with 
a number of leaks. These leaks seemed to have 
been most serious in the steam delivery tubes. He 
wondered why, after inserting ferrules in the steam- 
reservoir tubes, there were 51 leaking joints out of 
70 on the first erection test, while in the downtake 
drum there were only 71 out of a total of 560 or 
more, and, in the uptake drum, only 64 leaks out of 
a total of nearly 1,000 joints. This seemed to require 
some explanation, as he could not think that it was 
entirely accidental. The deformation of the tube 
holes, with the ovality having a major axis circum- 
ferential to the drum, undoubtedly accounted for 
loss of contact pressure, but it did not explain why so 
many of the leaks reported occurred in the cross- 
over tubes and in the steel tubes to the reservoir. 
A further examination of the forces acting in the 
drum seemed to be required. In addition to the 
hoop stress, there occurred in the two top drums, 
the uptake and downtake, and, to a less extent, in 
the steam reservoir, tensile stress acting along the 
length of the drum—at right angles to the hoop 
stress—which was the sum of three stresses, one of 
which was constant at all sections along the length 
of the drum. One of the other stresses was due to 
the bending resulting from the external load on the 
drum. The stress set up by the bending was a 
maximum at the bottom of the drum, and became 
less from the bottom upwards towards the position 
of the neutral axis. At the neutral axis, the direc- 
tion of the stress was changed, and instead of being 
tensile it became compressive. It seemed that the 
effect of the considerable range of longitudinal 
stresses set up in various parts of the drum was to 
reduce the overload of the tube hole under working 
conditions. It would be seen, then, that the varying 
stress should be considered for its effect on the dis- 
tortion of the tube holes. 

Mr. C. W. Pratt, in a preliminary reply, said that 
one or two speakers had referred to the satisfactory 
results on other boilers and plants. Actually, there 
were three boilers in this country operating with 
drums of the same steel, one of them at a pressure 
of 1,575 lb. per square inch, and the other two at a 
pressure of 2,000 lb. One of these had been operat- 
ing without leakages for ten or more years, but that 
was only because, on those particular jobs, the 
stretching of the hole was less, and they also had 
the advantage of having a square edge on the water 
side. He wished the drums at Battersea had had that. 
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Mr. W. B. Shannon, replying to the discussion, 
to which a full reply would be made in writing, 
said that the question of the steel drum had been 
dealt with quite adequately by Sir Leonard Pearce. 
One speaker had referred to the relative modulus of 
elasticity. There were no radical differences at all, 
either at atmospheric or at working temperatures. 
It was very carefully checked over by the steel- 
makers. Modulus tests and check tests were made, 
and the slight differences were found to be negligible. 
In considering possible solutions to this leakage 
problem, it should be borne in mind that the boiler 
plants were existing; this was the factor which 
led them to try to find a solution which would be 
satisfactory and, at the same time, to conserve 
material. Hence they did not use alloy-steel ends, 
which would have meant cutting out tubes already 
expanded. The simplest and best solution was 
the insertion of the ferrule. That was, in fact, 
the first solution to be suggested. The authors 
believed that the work described in the paper 
initiated an entirely fresh approach, and disclosed 
a new aspect of the physical factors associated with 
an expanded joint. It also emphasised the fact 
that joint springs must be provided with an ample 
margin to provide against deep hole distortion due to 
drum pressure, withdrawal load, torsion bending, etc. 

The authors submitted that there was a strong 
case for a reconsideration by all concerned of the 
purpose and effect of the set hydraulic test and of 
the magnitude of the pressure to be used. Since it 
might be concluded that they had been guilty of an 
error of omission in regard to welding, he would 
emphasise that, at one stage, welding was actually 
leading in the race of the many alternatives, and 
success was achieved, not with austenitic elec- 
trodes, but with stainless-iron and mild-steel elec- 
trodes, which gave perfect welds with a mild-steel 
tube expanded into a plate similar to the drum that 
was welded; but the steel of the drum was of the 
air-hardening type, and there was a liability to 
quenching at the root of the weld, which might set 
up cracks. In the future, perhaps, welding might 
be an insurance against leakages. It would be 
foolish to say otherwise, for that would be to deny 
the possibility of progress in the welding field ; but 
at present he did not know any welder who would 
be prepared to guarantee the welding of their mild- 
steel tubes into nickel - chromium - molybdenum 
drums. Perhaps the complete answer to all this was 
to say that both boilers had been steaming, and that 
there was no sign of distortion of the ferrules so far. 

Sir Harry Railing, in closing the meeting, con- 
gratulated the authors on a contribution which was a 
practical example of what could be done when 
research, manufacturing interests, and users com- 
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GENERAL-PURPOSE SMALL 
PETROL ENGINES. 


THE petrol engine illustrated in Figs. 1 and 2, above, 
is intended to serve as a portable prime mover which 
can be installed rapidly for occasional use inside or 
outside buildings where work is in progress. The 
engine is made in two sizes, namely, the C.3, which 
develops 3-8 h.p. at normal revolutions, and the C.6, 
which develops 6-1 h.p. under the same conditions. 
Both sizes can be run to give a larger or smaller output 
by varying the revolutions. The engines are manu- 
factured by Messrs. Browett-Lindley, Limited, Coborn 
Works, Letchworth, Hertfordshire, and are of the 
single-cylinder, four-stroke, air-cooled type. The power 
take-off may be either by coupling the driven machine 
directly to the crankshaft, or by fitting pulleys for belt 
or chain drive. 

The cylinder is of high-grade cast iron, with cooling 
fins of large area. The upper part of the cylinder 
is covered by the cooling-air duct, which ensures a 
current of air at high velocity, derived from a centri- 
fugal blower integral with the flywheel, over the cylinder 
barrel and head. Special pushy beh been taken with the 
design of the duct to prevent local overheating. It is 
stated that the air-cooling system adopted has proved 
successful in outdoor conditions in such situations as 
equatorial Africa and India, as well as in cold climates. 
The cylinder head is readily detachable for overhaul, 
decarbonisation, etc. The crankshaft is of forged and 
heat-treated Siemens-Martin acid mild steel, and is 
accurately machined to fine limits. It is mounted in 
heavy-duty Timken tapered-roller bearings carried in 
separate housings. The engine is designed to work for 
long periods under exacting conditions with a minimum 
of skilled attention. The connecting rod is of the same 
material as the crankshaft. The big end is lined with 
white metal and fitted with shims for taking up wear, 
and the small end has a phosphor-bronze bush. 

The camshaft is gear-driven from the crankshaft. 
The valves are of the side-by-side type, with mushroom 
heads. The tappet heads, of mushroom type, are of 
chilled cast iron and are readily adjustable through a 
conveniently-situated inspection cover. Lubrication 
is of the splash type, and is provided by a plunger 
pump having an efficient oil filter. A simple but sensi- 
tive governor is fitted. The arrangement gives close 
and accurate regulation and has the advantage of 
requiring neither lubrication nor attention. Ignition 
is by a high-tension weather-proof magneto, of British 
manufacture, driven from the crankshaft by means of 
skew gear at half engine speed. The contact breaker 
and timing adjustment are immediately accessible. An 
impulse starter is fitted. The carburettor is fitted with 
automatic choke release to give instant starting. A 
silencer, comprising an exhaust muffle, is fitted directly 
to the cylinder. 





INSTITUTE OF MARINE ENGINEERS.—The annual 
genera] meeting of the Institute of Marine Engineers’ 
Guild of Benevolence will be held at 2 p.m., on Wednes- 
day, April 18, in the Library, at 85, Minories, London, 
E.C.3. 
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SPOT-WELDING MACHINE FOR 
LIGHT ALLOYS. 


A new machine for the spot welding of light alloys, 
having @ greater capacity than earlier types, is now 
being tested by Messrs. Sciaky Electric Welding Ma- 
chines, Limited, Farnham-road, Slough. The machine, 
known as Type PMCO-4810, has been developed by 
the firm’s associated company in Chicago, U.S.A., 
where it has been operating since its removal from 
Paris some four years ago. The capacity with light- 
alloy sheet, such as is used in aircraft construction, 

ges from two sheets each 0-032 in. thick to two 
sheets each 0-128 in. thick. Messrs. Sciaky are making 
grangements to manufacture the machine in this 
country, as well as one of greater capacity for the spot 
welding of two sheets each ¥ in. thick, The machine 
described below employs the principle of the magnetic 
storage of energy. It operates at a maximum of 
9) kW and works on a three-phase supply, each phase 
being rectified. When the stored energy on reached a 
pre-set value, the welding current is discharged through 
the electrodes in approximately 0-02 second. It is 
daimed that the employment of this principle not 
only results in @ very satisfactory quality of the welds, 
but is desirable from the point of view of the electric 
supply. With re to the former point, a long series 
of tests at Slough have shown consistent results, the 
shear value on spot welds approximately #, in. in 
diameter averaging well over 2,000 lb. per spot, with 
sheets mainly of 12 gauge DTD 390 specification. An 

propriate size of electrode was used on one face and 
a large flat electrode on the other to avoid any indenta- 


tion. 

The machine is of the cantilever arm type, the gap 
between the electrode centres and the column being 
34in. The electrodes can be separated up to a distance 
of 5in. The upper electrode is operated pneumatically 
and a pressure up to 5,000 lb. can be exerted. In this 
connection, however, it should be noted that the 
Sciaky characteristic of a three-pressure cycle is 
employed. This cycle provides, firstly, a heavy initial 
electrode pressure to bring the sheets into intimate 
contact ; secondly, a reduced welding pressure at the 
time of the passing of the welding current; and, 
thirdly, a heavy forging pressure to consolidate the 
weld. A system enabling forging pressures heavier 
than the initial pressure is available and the machine 
can also be used for constant pressure if this method 
of operation is desired. The sequence and timing of 
the pressure cycle are adjustabls by means of Thyratron 
timers. The ee paar lea welding head is 
retracted to the full opening of 5 in. to allow the work 
to be admitted, after which the stroke is reduced to 
1 in. to speed up operation and to facilitate location of 
the work. A foot switch with two contacts controls 
the retractable head, one contact giving the maximum 
opening and the other operating the welding cycle. 
Each part of the electrode pressure cycle is inde- 
pendently adjustable by means of a reducing valve, 
which has an indicating dial. When the retractable 
head is in the “ up” position, the water supply to the 
steel-tube ignitron rectifiers is automatically cut off, 
in order to effect economy and to facilitate the changing 
of the electrodes. A valve with thermostatic control 
is fitted on the water supply. 

The electrical supply, at 400/450 volts, is trans- 
formed through a three-phase transformer to 260 volts 
and is then rectified by a system incorporating igni- 
tron tubes embodying phase-shifting voltage regula- 
tion from 100 volts to 260 volts direct-current. On 
initiating the weld, this current is connected to two 
reactors, main and auxiliary, respectively, by means of 
a contactor the number of poles used depending on the 
energy to be stored. When the stored energy has 
reached its predetermined value, the main contactor is 
opened by a maximum-current relay and the energy is 
discharged through the electrodes. The maximum- 
current relay is of a new design employing the minimum 
of moving parts. To obtain the maximum production 
speed from the machine a short-circuiting contactor 
reduces the “ tail-off” of welding current which is a 
fundamental characteristic of this particular type of 
welding machine. The main contactor is housed in a 
cabinet hinged to the frame of the machine, the control 
gear being housed in a second cabinet similarly fitted. 
The transformer and rectifier gear are housed in a 
separate cabinet. All doors are interlocked so that the 
machine is “ dead ” until they are all securely fastened. 
Coloured indicating devices show the condition of the 
air, water and electrical supplies when the machine is 
in service. 





DovuBLE-DEcK OMNIBUSES.—The Ministry of War 
Transport is prepared to receive applications, through 
Regional Transport Commissioners, for licences to acquire 
new Crossley high-bridge and low-bridge double-deck 
omnibuses fitted with all-metal bodies and the firm’s 
six-cylinder oil engines, for delivery commencing in 
September. 


LABOUR NOTES. 


Mxasvrgs to ensure that sufficient coal is produced 
to develop the economic life of Britain were discus 
at a recent conference of the South Wales Miners’ Fed- 
eration in Cardiff. On the question of recruiting new 
labour the delegates were asked to affirm that, in 
future, workers would enter the industry only if guaran- 
teed on the following points :—Adequate training of 
youth entrants with proper maintenance during train- 
ing; good working conditions and wages with convey- 
ance to and from work; a guaranteed weekly wage ; 
more adequate compensation to dependants in the 
event of death or loss of income due to injury ; improve- 
ment of health and safety measures ; better housing and 
social amenities ; pit-head baths for all; supplement- 
ary pensions ; and a five-day week of seven and a half 
hours per day. The p mme also included a 
declaration that complete ownership of the mines by 
the Government was essential if the nation were to 
secure coal at fair prices. 





Commenting upon the Reid Report on coal-mining 
in the course of an interview last week, Mr. Lawther, 
the President of the National Union of Mineworkers, 
said that the “ bow and arrow” methods of the past 
could not be allowed to operate when the need was for a 
“ panzer” standard. The Reid Report, in his opinion, 
was a complete answer to critics who had always alleged 
that the fault for falling output rested solely with the 
miners. It was an indictment of the present method 
of ownership of the industry. 





Agreement has been reached between the Engineer- 
ing and Allied Employers’ National Federation and 
the Association of Engineering and Shipbuilding 
Draughtsmen, the Association of Scientific Workers, 
and the Clerical and Administrative Workers’ Union 
on the subject of a revision of the war allowance to 
women staff workers in engineering establishments. 
Under the arrangement, the total adult war allowance 
for women will be 19s. a week as compared with 238. 6d. 
a week for men. The revised rates are to operate as 
from April 16. 





The annual conference of the National Union of Boot 
and Shoe Operatives, which took place at Southport last 
week, adopted a resolution regretting that the manu- 
facturers’ federation had not indicated its view, or 
agreed to meet officials, on the subject of the union’s 
proposals for the post-war organisation of the industry. 
The provosals include industrial security and full 
employment for employees, and union partnership in 
the management of the industry and in the allocation 
of profits. ed 

In a private session, the delegates discussed wage 
rates and other conditions of employment. At the 
close of the meeting, Mr. Chester, the general secretary 
of the union, stated that it had been decided to press 
for very substantial wage increases in the forthcoming 
revision of the national agreement. 


At its annual conference—which took place at Black- 
pool last week—the National Union of Public Em- 
ployees decided to call the attention of the Trades 
Union Congress to the “‘ very low ”’ percentage of trade 
unions affiliated to the Labour Party and the low 
‘* contracting-in ’’ membership of the affiliated unions. 
The mover of the resolution said that out of 240 trade 
unions fewer than 100 were affiliated to the Labour 
Party. By 554 votes to 435, the delegates rejected a 
resolution asking the Labour Party to convene a con- 
ference of all socialist organisations, including the 
Communist and Common Wealth parties to formulate 
a common policy for the General Election. 





Politics are not usually discussed in these Notes, 
but Mr. Bevin’s speech at Leeds, on Saturday last, pro- 
vides a border-line case which in a review of industry’s 
post-war problems can hardly be ignored. According 
to the Minister of Labour and National Service the 
Coalition Government is to cease at the end of the 
war and the political parties with representatives in 
it are each to appeal to the electors with a separate 
programme. Their right to do so is not to be ques- 
tioned, but the prospect of the disturbing effect of a 
General Election on these lines on the reorganisation 
of industry is not pleasant to contemplate. 


In the course of his speech at Leeds—his audience 
was composed of Labour Party delegates—the Minister 
said that one of the great issues of the election would 
be the vexed problem of public ownership. Their 





opponents had rallied to their banners free enterprise 





and the rights of monopolies. He wanted industries 
to serve the public and not a few monopolies. He 
regarded privately controlled monopolies as a danger 
to the State, and a positive danger to the community. 





The idea, Mr. Bevin continued, that cheap power 
should be based on a reduction of wages was just non- 
sense. He did not want to see miners’ wages go down. 
He believed that there was no need for it, but he 
wanted the price of coal to go down and he would try 
to achieve that by public ownership. It was essential 
to nationalise electricity at the same time as coal. He 
was in favour of a complete co-ordinated transport 
system publicly owned. 





A report submitted to members of the Union of Post 
Office Workers by the executive committee contained 
recommendations for the re-organisation of the con- 
ditions of employment in the Post Office, including a 
claim for a 40-hour, five-day week. The general 
approach to re-organisation is stated vo be towards the 
simplification of grading within the Post Office. The 
number of grades, major and minor, with which the 
union is concerned totals 40, and the view is expressed 
that for the purposes of administration and efficiency, 
the number should be reduced drastically. The need 
is also indicated, in the report, for a greater measure 
of progression through all the grades. 





The effect of part-time work on high-school students 
has been studied by the authorities in a few American 
cities. In East Orange, New Jersey, it was found, 
according to the Review of the International Labour 
Office at Montreal that about one out of every four 
students was working part-time with good results, 
which was probably due to the New Jersey law re- 
stricting the combined work and school day to eight 
hours. In Peoria, Ill., the proportion of boys working 
varied in different schools from 30 per cent. to 47-7 per 
cent., and that of girls from 14-6 per cent. to 30-4 per 
cent. 





In Peoria, and also in New York, where the study 
covered only a selected group of students, the findings 
indicated that part-time outside work had little effect 
on attendance, but affected scholastic standing ad- 
versely. In industrial centres like Detroit and Los 
Angeles, where part-time work programmes, under 
school supervision, have been systematically planned 
for thousands of students, considerable success has 
been achieved in holding students in school. Out of 
20,000 who were employed in Los Angeles in 1943 on 
a four hours’ school and four hours’ employment plan, 
16,000 students maintained their school programmes 
which enabled them to graduate at the appointed time. 


A programme designed to cushion the impact of 
reconversion on the labour market, to improve educa- 
tional a and school attendance, and to 
reduce the volume of employment of young persons 
under 18 years of age, has been drawn up by various 
American departmental committees. The following 
measures are deemed to be essential to their success. 
Full enforcement of existing Federal and State child 
labour laws; increases in basic appropriations and 
also additional qualified staff ; reduction to a minimum 
of the illegal employment of children which would 
make more jobs available for older youths in need of 
them ; and revision of State laws to set a 16-year mini- 
mum age for employment during school hours and 
in manufacturing establishments at any time. Only 
two States now set a standard of 16 as 
the minimum age for employment during school 
hours. The remaining 33 States set a lower age. War- 
time conditions, it is stated, have shown the extent 
and seriousness of the omissions in child-labour laws 
and demonstrated the need for tightening up child 
labour standards regarding hours, night work and 
hazardous occupations, and the importance of dove- 
tailing child labour and school attendance require- 
ments. 





Further proposals include educational allowances 
in lieu of unemployment compensation benefit for 
young workers returning to school. Under the present 
administration of unemployment compensation, it is 
usual for young people attending school for an ex- 
tended period to be disqualified for benefits during 
that time, for as students, they are considered not 
available for employment. Such a system, it is stated, 
involves serious handicaps to the resumption of educa- 
tion and actually constitutes a financial incentive to 
laziness. The planning of other measures for helping 
young persons to return to, or continue in, school, 
including student aid as might be necessary, and one 
of the measures suggested was part-time student 





employment. 
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ARMY SIGNAL EQUIPMENT AND 
TRAINING. 


THE importance of rapid, reliable and adequate 
means of communication in military operations can 
be realised to some extent without any special training, 
but only those with experience of modern mobile war- 
fare can appreciate it to the full. Leaving for the 
moment the question of radio communications, it 
may be pointed out that only land-line communica- 
tions can provide satisfactorily for the great volume of 
long-distance traffic required for the maintenance of 
an army in the field. It will be obvious that it is only 
possible to construct a limited number of heavy-gauge 
copper-wire lines over long distances, owing to the 
limitations set by manpower and the transportation 
of heavy bulk stores. It is necessary therefore to 
employ multi-channel ay nm and telegraphy, so 
that each two-wire line can be used for the transmission 
of a considerable number of speech and telegraph mes- 
sages simultaneously. This method, however, involves 
great technical complication in the terminal pe oe 
so that the Royal Signals, as the Royal Corps of Signals 
is now usually called, have found it necessary to employ 
the most modern transmission technique. Another _ 
blem, of course, arises from the attenuation in the line, 
which must be compensated for by the insertion of 
valve amplifiers, known as repeaters, at intervals of 
about 100 miles along the line. 

The need for the multiple working of lines for army 
signals was fully appreciated and the Corps was 
equipped at the beginning of the war with what is 
known in Army terminology as Apparatus Carrier 
Telephone (1 + 4) which was used by the British 
Expeditionary Force in France in 1939-40, throughout 
the campaigns in Northern Africa and Italy, and also 
in the operations now proceeding in Western Europe. 
The equipment, which has been we gen since 1939, 
to render it more compact and portable, provides one 
audio channel and four carrier channels on a single 
oe of wires, a circumstance which is indicated by the 

racketed figures after the official name. For the 
2,000-mile advance of the Eighth Army through the 
desert to Tunis it’ was n to construct. and 
maintain a light trunk route consisting of two pairs of 
heavy copper wires and on these four wires it was 
possible to obtain ten separate speech circuits with 
the A.C.T. (1 + 4) apparatus. 

The principles employed in this equipment are 

typical of all carrier used in the British Army 
and include some novel features. If we consider first 
the transmission from station B to station A, speech 
from each of the derived carrier channels modulates one 
of four carrier frequencies, which are 6-0, 9-2, 12-5 
and 16-0 kilocycles. In the A-B direction, the same 
carrier frequencies are used, but before going to the 
line they are group modulated at a new frequency of 
35 kilocycles, which, in effect, produces carrier fre- 
quencies of 19, 23-5, 25-8, and 29 kilocycles. Thus 
four conversations can be carried on in both directions 
without mutual interference. Separation in the B-A 
direction is effected by channel filter sets and in the 
A-B direction similar channel filter sets are employed 
but are preceded by a group or directional filter unit. 
The whole apparatus is necessarily complicated, but 
it can be set up in a building, tent or lorry in about an 
hour. In the North African campaign, we understand, 
calls were frequently made from Algiers to Cairo, and on 
one occasion from Oran to Bagdad, a route line distance 
of 3,500 miles. Perhaps it may be permissible to 
mention here that the British group-modulated system 
of carrier telephony has a distinct advantage over that 
used in the United States Army until recently, since 
the American system required four line wires for the 
same number of speech channels, as compared with the 
British system in which only two line wires are re- 
quired for four channels. It is understood, however, 
that the United States Army is now changing over 
to the group-modulation system. 
Although the A.C.T. (1+ 4) apparatus was entirely 
satisfactory, it became obvious to the Staff in the early 
days of the war that the productive capacity of the 
industry would be insufficient to supply all the equi 
ment required, and it was therefore decided to make 
use of a commercial three-channel carrier telephone 
system in all rear or line of communications areas. 
This apparatus was put into production and has Ht 
excellent service in Italy, Northern France, the Middle 
East and India. An extensive network of three- 
channel carrier telephony has been built up in India 
and now reaches tta. From Calcutta to the 
outposts in Burma, the carrier system is extended by 
A.C.T. (1 + 4) apparatus. 

One of the drawbacks to carrier telephony that may 
be briefly referred to is that the high-frequency carrier 
waves employed suffer a much greater degree of attenua- 
tion in a given line distance than do those of the speech 
frequencies employed in normal telephony. Repeaters 
have therefore to be inserted at regular intervals in 
all long carrier lines. It will be clear that if a large 
number of repeaters have to be connected in tandem 





along a line, the stability of each repeater must be 
exceptionally high for clear speech to be received at 
the end of the line at constant output strength. For this 
reason, the whole range of British repeaters has been 

igned on the negative feed-back principle. In 
negative feed-back amplifiers a small fraction of the 
output power is fed back, in phase opposition, to the 
amplifier input. The result is a remarkable constancy 
of gain and freedom from distortion. The gain of 
each repeater is usually of the order of 30 to 40 
decibels. 

For line telegraphy in the British Army alternating 
current is now employed in all cases except in the most 
forward areas. Using audio-frequency currents in the 
line, it is possible to obtain six separate duplex tele- 

alas ye in the —- a width as is employed 
or no telephony, uency spacing between 
the channels being 60 cycles. It is thus possible for 
12 teleprinter messages (six duplex-working instru- 
ments) to be passed along the same pair of wires at the 
same time. Moreover, since this a tus is normally 
used in conjunction with the (1 + 4) carrier telephone 
system, the audio-frequency band of the latter can be 
used for telegraphy while the four speech channels are 
in use, without mutual interference. 

A much wider range of requirements can be covered 
by wireless apparatus in Army communications and in 
designing the equipment for this purpose con- 
sideration must be given to such physical characteristics 
as size, weight and robustness; the range over which 
reliable. communication has to be maintained; and 
the time which can be allowed for training the personnel 
to operate the equipment. Wireless sets for use in 
areas forward of brigade have to be carried by infantry- 
men in addition to their normal equipment and must, 
therefore, be as light and small as possible, though 
they must also be of sufficiently robust construction to 
withstand the rough usage to which they are unaveid- 
ably subjected, without impairing their efficiency. The 
range of such sets, however, need only be from one to 
five miles. One set of this class is used for communi- 
cations between a platoon and its company head- 
quarters, which are rarely more than 1,000 8 
apart.- Another with a, range of about five miles is 
used for communications between company and batta- 
lion headquarters. As these sets are used by infantry- 
men whose training is limited to what can be taught 
in addition to their normal military training, extreme 
simplicity of operation and maintenance is essential. 
In' one set intended for use by ordinary infantrymen 
the frequency is crystal controlled, the set being 
operated entirely by switches ; the two sets previously 
referred to have continuously-variable tuning. 

All sets used for brigade and divisional communica- 
tions are operated by Royal Signals personnel, who, 
although proficient in the use of arms, are mainly 
tradesmen whose standard of training is sufficiently 
high to enable them to use more complex equipment. 
One of the sets in this category is used for communi- 
cations between arti regiments and batteries, as 
well as for general communications within a division, 
while a similar, but rather more powerful, set is used 
between brigade and divisional headquarters. These 
sets have a range for reliable communication of about 
15 miles and 30 miles, respectively. It may be noted 
here that communications forward of brigade are con- 
ducted almost exclusively by radio-telephony, but 
farther back telegraphy is extensively used, in addition 
to Sa. because where skill ied operators are 
available the traffic can be handled more quickly and 
reliably by Morse. 

At the present time, almost every armoured fighting 
vehicle, and i every tank, is fitted with a 
wireless transmitting and receiving set, which is a 
modified form of the lower-range set first referred to. 
As fitted on tanks, the set comprises a short-wave 
transmitter with a nominal range of about 15 miles, 
a small ultra-short wave set for local communications 
between a group of tanks, and an intercommunication 
amplifier to enable speech to be carried on between 
the members of the tank crew while travelling and in 
action. This set, it may be mentioned, was produced 


p-|as a-result of experience in France in 1940, which 


showed the need for a small, robust and reliable wireless 
set to be fitted on every tank. Obviously, the space 
oceupied by the apparatus must be kept down to the 
minimum and we understand that the set adopted 
occupies only one-third the volume of the set previously 
employed for the same duty. 

In the very mobile operations carried out in the 
Middle East the need was felt for a mobile wireless set 
to give reliable communication by telephony at dis- 
tances up to 100 miles. To meet this need a 250-watt 
transmitter was desi and constructed in conjunc- 
tion with a comfortable mobile operations room or 
office for the formation commander. The results have 
been entirely satisfactory and at the present time the 
headquarters of every corps, division and brigade are 
equipped with sets of this kind. It is perhaps not 
surprising that the introduction of these comparatively 
high-power transmitters at field headquarters at first 








caused trouble by in with other transmitter, 
of lower power. The di ties, however, haye bee 
overcome by the careful allocation of frequenci a" 
Evidence of this was afforded by reports from Normaads 4 
where communications were maintained Satisfactoril’ 
in spite of the fact that the congestion of yw; y 
stations there was greater than is ever likely to occur 
again. We may mention at this point the “ Golden 
Arrow ” wireless sets, which provide long-range com, 
munication by telegraphy on a scale comparable with 
that of a permanent commercial station. The 
of the equipment is carried on a train of motor vehicles 
and can be set up and put into operation within three 
hours of arrival at a new location. With these 
—_ were illustrated and described in Enory 
vol. 157, page 227, (1944), duplex workin ‘ 
carried on at speeds up to 200 words a mintedaie 
distan om < of neo aes » OF more. 

addition to foregoing, which may be regarded 
as standard equipment, certain sets have been deve. 
loped for special purposes. An interesting example 
now. known as wireless set No. 76, was originally 
designed for use by commando formations and other 
troops who operate in isolated bodies completely cut 
off from parent formations or bases. The set is smalj 
and light and particularly robust to withstand the 
rough usage to which it is exposed both in service and 
in being dropped by parachute from aircraft; it js 
sufficiently powerful to enable communications to be 
maintained at distances of 250 miles to 300 miles. This 
set was employed on the Normandy beaches, and algo 
in the more recent operations by parachute troops in 
Holland, to provide rear-link communication with the 
United Kingdom. 

Although, as just mentioned, a special type of set 
must sometimes be developed to meet certain opera. 
tional requirements, it has been necessary on other 
occasions to accept a, compromise in order to avoid 
interference with production. A large proportion of 
the sets in use in the Army at present have in fact 
been made to basic designs prepared from two to four 
years ago. This is due, not to any mental inertia, 
but to the fact that the basic designs have proved 
suitable for the service required, so that major dou 
in design would not be justified. Such changes would 
involve alterations in the methods of training personnel 
in the use of the equipment, as well as in the complex 
machinery of large- production. The time occupied 
in developing a wireless set from its inception to the 
quantity production stage may be from 18 months to 
two years, during which time the preparations for the 
production of the new equipment may adversely affect 
the production of other important wireless equipment. 
For these reasons, modifications cannot be 
undertaken without careful consideration. In con- 
nection with the future operations in the Far East, 
however, the steps which are essential to meet the 
peculiar and exacting requirements of that theatre of 
war are being taken. 


(To be continued.) 





CREOSOTE-PITCH LIQUID 
FUEL. 


SHortTLyY after the outbreak of the present war indus- 
trial users of imported petroleum fuel oils were requested 
to replace them, wherever practicable, by home-pro- 
duced creosote-pitch mixture. More than 800 plants 
in a wide variety of industries have now been converted 
for the use of this fue! and upwards of 500,000 tons of 
the mixture are being consumed annually, this 
figure representing about two-fifths of the total 
amount of liquid fuel now used in industry. The 
Fuel Efficiency Directorate of the Ministry of Fuel and 
Power is anxious that the mixture, which is commonly 
called C/P, should not be regarded merely as a 
second-best fuel, to be tolerated only until such time 
as other liquid fuels become available. They point out 
that, generally speaking, creosote-pitch mixture is & 
satisfactory alternative to other liquid fuels and is 
capable of improving thermal efficiency in some 
instances. Until now, however, there has been little 
published information concerning the application of the 
fuel and, to remedy this state of affairs, the Ministry 
have published a 24-page booklet, which is Fuel Effici- 
ency Bulletin No. 36 and is entitled ‘‘ Creosote-Pitch 
Mixture (Coal-Tar Fuel ‘ 200’). Technical data on 
such matters as the specified blend, viscosity, calorific 
value, and flame characteristics, are given in the early 
part of the bulletin, and subsequent sections deal with 
storage tanks; the two main types of creosote-pitch 
systems (the ring-main and the gravity-feed systems) ; 
burners ; combustion and air supply; and furnaces. 
Finally, some operational difficulties are pointed out 
and expert guidance is offered in meeting them. Copies 
of the bulletin are obtainable, gratis, on application 
to the Ministry of Fuel and Power, Dean Stanley- 
street, London, 8.W.1, or to Regional Offices of the 
Ministry. 
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SYMPOSIUM ON SURFACE FINISH.* 
(Concluded from page 280.) 
LOCOMOTIVE PRACTICE.+ 
By F. C. Jonansen, M.Sc. (Eng.). 


THE effects of surface finish on performance are 
qualified by the type, function, and service conditions 
of a machine. Large size and moderate pressures tend 
to diminish detrimental consequences of surface rough- 
ness. Robust machines, designed for reliability under 
exacting service, and to withstand a certain amount 
of ill usage, suffer working distortions demanding clear- 
ances between adjacent surfaces such that the state of 
finish may be unimportant within wide limits, while 
damage attributable to abrasion debris is slight. Im- 
perfect lubrication and unavoidable exposure to dust 
and corrosive agents may combine with wear to pro- 
duce surfaces which persist throughout most of the 
service between repairs, largely irrespective of initial 
finish. In other circumstances, initial roughness can 
be smoothed during the short trial run dictated by 
other considerations. The economy of superfinishing 
is affected by the capital and upkeep costs of appro- 
priate equipment, the expense of introducing additional 
operations into existing manufacture and repair 
schedules, the number of identical parts to be treated, 
and the value of interchangeability as a feature of 
production and maintenance. Thus, the cost, time, 
and metrological difficulty of superfinishing large sur- 
faces may be disproportionate to the prospective 
benefits. If, moreover, a machine is to be repai 
periodically throughout its life without being wholly 
dismantled, there is less point in giving to surfaces 
which are readily accessible only before assembly a 
superfinish which cannot economically be repeated when 
those surfaces are restored by portable servicing tools. 

Many of these factors conducive to a limited use of 
fine surface finish are exemplified by the steam loco- 
motive, in respect of which British practice is typical, 
although small components of the more elaborate 
auxiliaries on American locomotives lend themselves 
more profitably to superfinishing. The author is un- 
aware of any results from controlled experiments on 
steam locomotives which demonstrate effects of surface 
finish on performance, in the restricted sense of in- 
creased thermal or mechanical efficiency; but the 
outcome of improved practice is known with regard to 
certain components, while in others the deliberate 
avoidance of surface roughness to prevent fatigue 
failure, based on purposeful research, has brought good 
results. The influence of the conditions of service 
maintenance and long life of a locomotive has the con- 
sequence that the only surfaces to which exceptionally 
fine finish is imparted are on parts which may give 
immediate trouble and never be self-rectifying without 
such attention. Thus, journals of coupled-wheel axles 
have shown, over a number of years, that progressive 
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improvement of surface finish diminishes the occurrence 
of overheated bearings, especially in the early stages 
of use. The present tendency, therefore, is for all 
engine and tender journals to be fine-turned, fine- 
ground, and finally lapped. The machine by which 
this lapping is done in the London Midland and Scottish 
Railway workshops is illustrated in Fig. 36. Shrouded 
leather split collars, enclosing felt pads loaded with oil 
and emery powder, are strapped around the journals, 
and are belt-driven by electric motors. Simultaneously 
the motors are oscillated axially, and the wheel-axle 
assembly is slowly revolved. Crankpins are usually 
hand polished after being ground, but crank journals 
can be machine-lapped, the driving motors for this 
purpose being adapted to run up and down inclined 
rails. As an alternative to the lapping machine, the 
cylindrical parts of journals and the radiused fillets at 
their ends are polished (after the fine-turning operation) 
by felt pad and emery, applied while the assembly is 
mounted in a lathe. 

Although statistics or comparative test results are 
not available, it is established that the polished surface 
diminishes bearing troubles, both immediately and 
throughout the life of the journal. Early scoring, 
which would persist until the journal came in for re- 
preparation, is avoided and the journal surface is 
commonly more highly polished after service than when 
newly lapped. It is found adequate for the associated 
whitemetal bearings to be bored and machine-bur- 
nished. Inside big-end bushes and eccentric liners are 
bored and, if necessary, hand-scraped, but outside 
connecting-rod bushes are not hand-scraped in L.M.S.R. 
practice. The wheel boss faces, which take axial 
thrust, receive no more than a smooth turned finish. 

The bronze regulator valve receives special attention 
since perfect steam tightness from the outset is essential 
lest the engine should move, while unattended, under 
steam. The necessary surface qualities of the working 
face are achieved by fine grinding. linder covers 
are made steamtight by hand-filing the turned flange 
faces and finally rubbing them with emery. The re- 
quisites of perfect immediate performance, combined 
with a degree of surface finish compatible with minute 
clearance, are exemplified by the plungers and cylinders 
of the mechanical lubricator in which fluid pressures 
may exceed 250 Ib. per square inch. With these 
exceptions and others less notable, few contact surfaces 
on a locomotive receive more than a fine, carbide-tool 
turned or ground finish. Cylinder bores and piston 
rings are only turned, while crosshead slidebars are 
given a moderately fine-ground finish; yet, after a 
little service, the cylinders acquire a glassy polish, 
while machining marks are deleted from the slidebars, 
and such imperfections as persist are caused by grit 
entrained in the slippers. The effect of superfinish 
on the behaviour of interference fits is a prospective 
subject for research. In present L.M.S.R. practice, 
locomotive axle wheel seats are left surfaced with a 
carbide tool. By contrast with the rougher-turned 
finish of earlier practice, the finer turned surface ensures 
more accurate interference and is found to prevent 
ingress of corrosive moisture, but has no other known 


In this connection, an aspect of performance that 
can be markedly affected by surface finish is the 
endurance of a component subject to fatigue stress. It 
is an accepted principle that a smooth finish should be 
given to surfaces which experience has shown to be 
susceptible to fatigue failure. Regions subject to 
stress concentration are improved by even local filing 
and emery polishing. The principle is well exemplified 
by an investigation, made several years ago by the 
L.M.S.R. Research Department, to assess the effects 
of surface roughness on the fatigue strength of loco- 
motive tyre bores. In the rare event of fatigue failure 
of a locomotive tyre, the flaw used commonly to ori- 
ginate at the rough-turned bore surface near the 
flange-bore corner. T are shrink-fitted with an 
interference such that the average hoop stress across 
the tyre-section is about 9 tons per square inch. Alter- 
nating bending tests upon specimens cut to include 
the bore surface, with various finishes, gave results* 
of which the following are typical :— 





Fatigue Limits, 


Condition of Surface of Tyre Bore. Tons per sq. in. 





Taken from service, bored, 17 cuts per inch 





(obsolete practice) 9+14 

raw-filed ie : as 9+ 18°5 
Carbide tool 75 cuts perinch .. 9 + 20-3 
Laboratory polish oe ee 9+ 24 





While this summary table omits several points of 
interest, notably the connection between type of steel 
and influence of surface finish, the values indicate 
the striking increase of fatigue strength, and hence 
the improvement of an important aspect of perform- 
ance, attainable by smooth surface finish of steel. 





‘* SHEAR-SPEED’’ GEAR-CUTTING 
MACHINE. 


An interesting new technique in the cutting of small 
spur and helical r wheels has been developed by 
Messrs. The Michigan Tool Company, 7171, East 
MeNichols-road, Detroit, Michigan, U.S.A., the process 
being that of cutting all the teeth of a gear wheel 
simultaneously by what may be termed a shaping or 
shearing action ; that is, the tools, assembled in a ring, 
have a contour corresponding to the tooth spaces and 
the work is reciprocated across them, no “ generating ”’ 
movement being provided. In consequence, and from 
its high production rate, the machine is known as the 
Michigan ‘‘ Shear-speed ”’ gear-cutting machine. It is 
distributed in Great Britain by Messrs. Gaston E. 
Marbaix, Limited, 22, Carlisle-place, London, S8.W.1. 
The machine owes its origin to a workshop condition 
arising from the increasing practice of finishing small 
gears by the shaving process; the crossed-axis shaving 
principle of finishing gears was described in issues of 
Enorneerine for August 16, 1935, page 163, and for 
December 15, 1939, page 675. These machines, made by 
The Michigan Tool Company, it would appear, are 
capable of finishing a gear more rapidly than it can be 
cut on a shaping or hobbing machine, so that if idle 
time for the finishing machine is to be avoided, several 
of the roughing machines must be employed. The 
new machine, on the contrary, is capable of keeping 
pace with a shaving machine, so that the rate of pro- 
duction is determined by a pair of machinesonly. The 
new “ Shear-speed ” machine is only meant for rough 
or semi-finish cutting, which it performs at the rate of 
60 to 100 gears or more per hour, depending on the 
size of the gear. It is stated that the shear-cutting 
action generally produces a finer finish than more con- 
ventional methods. 

The machine is of the vertical type, the work spindle 
being operated from a broad base and the cutter head 
from a column mounted on the base. The whole of 
the mechanism is fully enclosed, even the work being 
covered by a splash guard in which, however, a window 
permits observation. The blank is placed in position on 
the work spindle and the pressing of the starting button 
automatically clamps it in position, the cutter head 
being automatically lowered into the cutting position 
and automatically locked in that position. The work 
is then reciprocated vertically. The tools are arranged 
radially in the cutter head and at the start of the opera- 
tion the cutting edges are clear of the blank, but 
just before each up-stroke commences the tools are 
moved in towards the centre to give the required feed. 
The “ contracting” movement of the ring of tools is 
effected simultaneously by a conical device which 
ensures uniform advance of each tool. When the work 
reaches the top of its stroke the blades are slightly 
retracted so that no cutting takes place on the return 
stroke. The amount of feed is controlled by an adjust- 
able ratchet-actuated cam which is provided with an 
adjustable stop to determine the depth of the tooth. | 





* “The Fatigue Strength of Machined Tyre Steels,” by 








effect upon the functioning of the fit. 


T. Baldwin. JI. Inst. Loco. E., vol. 28, page 649 (1938). 
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There are controls with graduated scales to ensure 
correct setting to the original condition after the blades 
have been sharpened, and to regulate the “ position ” of 
the stroke of the work relative to the tools. The speed 
of vertical reciprocation is varied by means of change 
gears and the length of the stroke by an adjustable 
crank. The actual point of the stroke at which the 
in-feed takes place can also be varied. 

Since the whole of the teeth are cut simultaneously 
it follows that the inner cutter-head assembly carrying 
the tools can be used for one diameter of gear wheel 
only, and that a change of work requires a change of 
cutter-head. The machine is, however, designed for 
mass production and the complete tooling is therefore 
not a costly matter. From the point of view of the 
work involved in the change it should be noted that the 
cutter-head assembly is removed as a complete unit. 
A changeover can thus be readily made by having 
a spare head previously set up for the new gear and 
substituting one head for the other. The ease with 
which the head can be removed facilitates re-sharpening 
of the tools when necessary. The maximum size of gear 
wheel that can be handled by the machine at present 
available is 4 in. in diameter by 2 in. width of face, but 
we understand that a prototype machine for gears up 
to 6 in. in diameter is being experimented with. The 
coarsest pitch recommended with the 4-in. machine is 
seven diametral pitch and the fine-pitch limitation is 
about 16 diametral pitch. Shoulder gears can be cut 
on the machine and helical gears having a steep helix 
angle, the latter involving partial axial oscillation as 
well as vertical reciprocation of the work. The machine 
can also be used for the rough-cutting and semi-finishing 
of involute or straight-sided splines. The finishing of 
involute splines by the cross-axis shaving process was 
described on page 76, ante. It is claimed that the 
‘* Shear-speed ” machine is exceptionally safe to operate 
and requires no particular skill. It is also very rigid 
and deflections are minimised by the complete balancing 
of the cutting loads. The tools are ground to the 
contour of the tooth spaces and the pitch is determined 
by the sockets in the cutter head; a simple grinding 
operation is thus all that is necessary to restore blunted 
cutting edges to the correct form. There is adequate 
provision for the removal of swarf, a relatively high 
pressure of cutting fluid being employed. All the 
control circuits, hydraulic or electric, are readily 
accessible. 





ANNUALS AND REFERENCE BOOKS. 


The British Journal Photographic Almanac, 1945.— 
As in previous years, this almanac contains all the 
formule and data that the practising photographer, 
professional or amateur, is likely to require in i 
and processing pictures. The gravure supplement of 
32 plates loses nothing in comparison with that of last 
year’s almanac; it contains studies of considerable 
diversity by recognised masters of the art, only one of 
whom, however, Mr. Charles E. Brown, has chosen a 
subject of engineering interest, in this case a Spitfire 
fighter aeroplane in flight over what appears to be an 
English landscape of small fields and copses. Dis- 
cussing ‘The Field of Photography Tomorrow,” the 
editors foreshadow the application of many war-time 
developments in technique by photographers of the 
post-war period ; but for obvious reasons they continue 
to be reticent about these developments. Perhaps the 
most interesting innovation mentioned in the almanac 
is an item under the heading “‘ Epitome of Progress ”; 
this is a method developed by the General Electric 
Company, Schenectady, for enabling exposures to be 
made of the order of one-millionth of a second. A small 
mercury-vapour lamp, no bigger than a cigarette, is 
fed from the normal lighting mains through a condenser 
network which builds up the voltage to 2,000 and 
supplies power momentarily at a rate equivalent to 
4,000 kW. Using energy at this rate, the small mer- 
cury lamp has a life of only one second, but in prac- 
tice it should serve the ordinary newspaper photo- 
grapher for 500 years, as one second is the equivalent 
of a million exposures. The area illuminated suffi- 
ciently for photographic purposes by flashes from this 
lamp is 20 sq. ft. Among the more important articles 
in the almanac is one on photographic dermatitis, a 
complaint commonly contracted from the continual 
use of metol developer. Mr. R. B. Willcock discusses 
developers from the point of view of their suitability 
in high-grade work, and his article ‘“‘ pH Measurement 
by Indicators” outlines methods for testing photo- 
graphic solutions. An article entitled “‘‘ U’ Factors,” 
by Mr. E. P. Jeffree, discusses the relation between 
lens aperture and depth of focus and outlines a method 
for obtaining correct focus over any desired distance 
without resorting to the use of a focusing screen. The 
price of the almanac is 3s. 6d. net in paper covers, or 
5s. net in cloth. The publishers are Messrs. Henry 
Greenwood and Company, Limited, 24, Wellington- 
street, London, W.C.2. 





‘* ENGINEERING ’’ ILLUSTRATED 
PATENT RECORD. 
ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
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ELECTRICAL APPARATUS. 


565,228. Electric Cable. British Insulated Cables, 
Limited, of Prescot, J. C. Quale, of Heisby, and H. B. 
Chapman, of Helsby. (2 Figs.) May 12, 1943.—It is 
recognised that cable for connection to sparking plugs 
of internal-combustion engines to carry ignition current 
can be made to have higher inductance than is obtainable 
with the usual simple form of conductor. The cable 
comprises a conductor 2 laid up about a flexible core 1 
to form a helix of short pitch. Where the adjacent turns 
of the helix lie in contact, and preferably also where they 
are not in actual contact, the helix is formed of insulated 
wire; for example, wire coated with heat-resistant 


6 4 3 
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enamel, or with a heat-resistant plastic, such as cellulose 
tri-acetate, or wire having an insulating covering com- 
prising a lapping of glass fibres with a coating of heat- 
resistant varnish. The covering over the helix may be 
of any usual form, that shown comprising an inner layer 
of conductive rubber 3 or ozone-resistant material, 
followed by layers of insulating rubber 4 and a layer of 
protective material 5. Over the latter is a tubular 
metallic braid 6 which may form the external covering 
of the structure or may itself be enclosed in a protective 
covering. The flexible core 1 is of rubber in which is 
dispersed iron or one of the high-permeability alloys, in 
finely-divided form. This rubber core, which is of circular 
cross-section, is reinforced longitudinally by a central 
textile cord 8 which may itself carry magnetic particles. 
The magnetic core about which the enamelled conductor 
is closely coiled may be built up of beads formed of 
particles or pellets of magnetic material with a bonding 
substance, for instance, polystyrene, or of finely-divided 
magnetic material dispersed in polystyrene. The beads 
are cylindrical with a central hole so that they can be 
threaded on the cord 8. (Accepted November 1, 1944.) 


MOTOR VEHICLES. 


563,507. Steering Gear. R.H. Johnston, of Harpenden, 
and Cam Gears, Limited, of London. (2 Figs.) Feb- 
ruary 16, 1943.—This invention is steering gear for 
mechanically propelled road vehicles, of the kind com- 
prising a cam in the form of a worm fixed on an operating 
shaft and engaged by a follower which is free to rotate 
on its axis and is mounted on a rocker-arm which is 
mounted on a rocker-shaft and is movable parallel to 
the side of the cam. The rocker-shaft is mounted in 
bearings in a casing 3. The worm cam 4 is mounted on 
the lower end of the steering wheel column of the motor 
vehicle. The follower is a cylindrical pin 6 with a 
frusto-conical end engaging in the cam groove 8. This 
pin 6 is mounted in bearings in a bush received in an 
outwardly projecting boss 10, which is formed near the 
free end of the rocker arm 11. The bearings comprise a 
plain roller bearing 12 located near the conical inner 
end of the pin in a slight enlargement of the bore of the 
bush and a thrust ball bearing 13 located near the other 
end of the pin, the balls of this bearing running, on 
the one hand, in an annular groove in the pin, and, on 
the other hand, in a groove in the inner corner of an 
inturned flange 16 at the outer end of the bush. The 
pin is further located by a spring ring 17 engaging in a 
groove in the pin and engageable against the outer side 
of the flange on the bush. With such an arrangement 
it is found that the follower-pin 6 always rotates in the 
one direction, say, anti-clockwise, when the gearing is 
actuated from the steering column irrespective of the 
direction in which the cam is rotated by the latter. 
Similarly, the follower-pin always tends to rotate in the 
opposite direction when an attempt is made to actuate 
the gearing from the steerable road wheels of the vehicle. 
In accordance with the invention, clutch means is pro- 
vided for automatically preventing the rotation of the 
follower-pin in the opposite direction, with the result 
that it then works in sliding contact with the cam and 























not in rolling contact therewith. Suitable means com. 
prises a helical spring 18 of a few turns placed over 
the follower-pin 6 and having one end extended anq 
anchored. This end is attached to a pin 20, which jg 





secured by screwing or welding to the outer end of the 
rocker arm 11. The helical spring engages the surface of 
the follower-pin 6 so that in one direction the latter can 
rotate freely. If the follower-pin tends to rotate in the 
other direction, the helical spring immediately tightens 
and grips and locks it against rotation. (Accepted 
August 17, 1944.) 


MISCELLANEOUS. 


564,152. Chain Saw. Spear and Jackson, Limited, of 
Sheffield, and G. Taylor, of Sheffield. (4 Figs.) May, 14, 
1943.—The invention is a chain saw used for cutting 
timber or for felling trees and of the type comprising a 
succession of pivoted links, provided with teeth and 
adapted to be traversed, in endless fashion upon the 
track of a supporting guide bar. In the figures, a, a’ are 
spaced side by side outer links constituting double links 
of the saw and b represents single inner links connecting 
adjacent : airs of double links by means of pivot pins c. 
These pins have an intermediate part d of larger diameter 
for engaging the single inner links and the ends of the 
pins are riveted over at the sides of the double links. The 
lower edges of the inner links b are straight edges for 
riding on the track e formed by the edge of the guide 
bar f, which is of reduced thickness and the lower edges 
of the outer links a, a’ are similarly straight, but of 
sufficient depth to overlap the edge of the guide bar. 
The inner links b are approximately of the same thickness 
as the track e of the guide bar f and the double links a, a’, 





of a thickness to lie at each side of the track within or 
flush with the faces of the guide bar. Each single inner 
link b is provided with a tooth, and a tooth is provided 
on one of the outer links alternately at opposite sides 
of the saw, so that one series of alternate teeth comprises 
single inner teeth and the outer series of alternate teeth 
comprises single outer teeth whereby a single zig-zag 
line of teeth obtains throughout the length of the chain 
in which the tooth on each double link forms a salient. 
All teeth except every third tooth of the inner links are 
given “set” in such relation to one another that 4 
plurality of series of consecutive teeth occur in the fol- 
lowing orders, viz. :—An inner “ raker” tooth A; an 
outer tooth B with left-hand “set”; an inner tooth C 
with right-hand “set ’; an outer tooth D with right- 
hand “set”; an inner tooth E with left-hand “ set”; 
an outer tooth F with left-hand “ set ” ; an inner “ raker” 
tooth G; an outer tooth H with right-hand “ set”; an 
inner tooth I with right-hand “ set ’; an outer tooth J 
with left-hand “ set ”; an inner tooth K with left-hand 
“set”; and an outer tooth L with right-hand ** get.” 
Each tooth is located on the rear part of each toothed 
link in relation to the direction of travel of the chain. 
( Accepted September, 1944.) 
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TEMPERATURE DROP 
ALONG HOT-AIR DUCTS. 


CoMBINED heating and ventilation by means of 
forced air circulation is specially suitable for build- 
ings of the office block type comprising a large 
number of separate rooms. The system is readily 
adaptable to additional forms of air conditioning, 
such as filtering and humidity control, and the com- 
plete air treatment can be carried out by centralised 
equipment, thereby permitting greater efficiency 
than would otherwise be possible. The interior of 
each separate room is maintained at a slight plenum, 
go that cold incoming draughts are avoided, while 
the remoteness and low running speed of the large 
fans, and the fact that ventilation is adequate with- 
out open windows, contribute valuably towards 
noise abatement. Among many variants of the 
forced-ventilation principle, one, which has been 
employed more extensively in America than in this 
country, relies for room warming entirely on the 
heat content of the air entering the room. The main 
supply, at a temperature in the region of 150 deg. to 
200 deg. F., is discharged from the fans into the main 
trunks serving the several wings of the building. 
Large ducts lead off to the separate floors of each 
wing, smaller ducts run along the corridors of each 
floor, and branch ducts lead the air to the rooms, 
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where it is finally discharged ‘hrough a grill fitted | with the first problem, the initial and upkeep costs of 


with a damper or a register. A grill outlet may be 
provided on the opposite side of the room to pro- 
mote thorough distribution, or the air may be left 
to find its own way out through crevices around 
doors, windows and partitions. 

The design of the distribution system for a 
forced warm-air plant of this sort is based on the 
presumption that the heat losses from the individual 
rooms are offset in each case by the heat given up 
by the air supplied in falling from its relatively high 
input temperature to the general internal tempera- 
ture of the room. This latter temperature being 
prescribed to suit the comfort of the occupants, the 
rate of heat input is determined. by the product of 
temperature and volume rate of the incoming air. 
To each of these variables there are, of course, con- 
venient limits, while the relative costs of heating 
and fan power will contribute to the economics of 
the design problem. It will usually be the case, 
however, that the volumetric rate of air input will 
be largely governed by the number of air changes 
per hour considered adequate for the size and number 
of occupants of the room, regard being paid to the 
type of work on which the occupants are engaged, 
the humidity, the external temperature and some- 
times other factors. On the other hand, the air 
input should not be so large as to cause perceptible 
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draughts nor so hot as to lead to local discomfort or 
excessive heat wastage from the external surfaces of 
the distribution trunking and ducts outside the rooms. 
This last-mentioned consideration raises two 
important design problems: first, what saving is 
achievable by alternative degrees of thermal insula- 
tion of the ducting ; and, second, what is the effect 
of heat loss from the ducts upon the temperature 
drop along them and, consequently, upon the tem- 
perature of the air delivered to various rooms served 
by branch ducts of different lengths. In connection 
\Fig.1. 
1 ~ 
Vv ATT ; 
4 5\ sien 7 CHL) 
1+ 2.6" oh - 216 oe —-3: 6” re — ote, 11>) 
Test Section 


20ft. 


Stati 

















. STATION 20 
Deg.F. A 


107 108 108 110 144 112 118 





800 900 
Ft.perMin. 


Fig.5. STATION 20 


1000 


Deg. 





1000 


900 
Ft.perMin. “EvaINEERIVG” 
the insulation must be offset against the value of the 
heat saved, regard being paid not only to the value 
of a certain amount of heating of corridors and the 
fabric and services of the building, which is obtained 
when ducts are not insulated, but also to the possibly 
detrimental overheating which may occur locally, 
especially around the main trunks near the heating 
equipment. As a general rule, this first problem is 
left unsolved without conspicuous ill effects, and in 
probably the majority of installations the air is dis- 
tributed through uninsulated ducts. The urgency 
of the second problem is consequently enhanced, 
since the greater heat leakage from uninsulated 
ducting manifestly accentuates the fall of tempera- 
ture along the ducts and the possible disparities 
between the air input temperatures in different 
rooms. When such disparities are not, or for lack 
of data cannot be, taken into account in the design 
of the plant, some rooms tend to be colder or 
hotter than the desirable temperature, while the 
endeavour to correct such conditions by adjusting the 
rate of air input may lead to excessive or defective 
ventilation and seriously disturb the balance of the 
complete heating plant. 

To meet this dearth of information directly 
relevant to the problem of correcting for tempera- 
ture drop of heated air flowing along bare ducts, 








an experimental investigation has been carried out 
during the past few years by the University of 
Illinois Engineering Experiment Station in co- 
operation with the National Warm-Air Heating and 
Air Conditioning Association of the United States 
of America, the results of which have been 
published in one of the well-known University of 
Illinois Bulletins.* The scope of the research 
embraced ducts of circular, square and rectangular 
section, of sizes and aspect ratios commonly used 
in forced-air heating practice. All the experimental 
ducts were made of ordinary galvanised sheet iron 
of commercial quality, suspended horizontally in 
still air free from interference from structural mem- 
bers or other nearby surfaces. The results presented 
are not, therefore, immediately applicable without 
correction to ducts that are either vertical or 
adjacent to walls, ceilings or joists, or are otherwise 
subject to indeterminate circumstances affecting 
heat transmission to and from the duct walls. 
Within these limitations, however, the investigation 
was very thorough, and included studies of the dis- 
tribution of air velocity and temperature across the 
ducts, the action of these variables upon the heat 
loss and temperature drop along the ducts, and the 
effect of the size and shape of cross section. 

The test work was carried out in a laboratory 
by means of the equipment shown diagrammatically 
in Fig. 1, herewith. A centrifugal fan (1) fitted with 
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an adjustable inlet damper whereby the discharge 
could be controlled and maintained constant in 
accordance with the indications of an inclined-tube 
manometer (2), connected to a Pitot-static tube (3) 
mounted in a Venturi constriction downstream of 
the fan, forced the air taken from the room into an 
electric furnace (4) of 10 kW maximum capacity, 
equipped with. controlling rheostats. From the 
furnace the heated air passed successively through 
a@ mixing chamber (5), covered externally with a 
#-in. thickness of thermal insulation and fitted with 
internal baffles (6); a convergent transition length 
(7), terminating in the same sectional size and shape 
as those of the duct under test; a preliminary 
length of parallel ducting, containing an air 
“straightener ’’ (8), consisting of a pack of -in. 
diameter thin-walled tubes sufficient to fill the 
duct ; the 20-ft. length of duct under test (9) ; and 
a divergent connection to a perforated grill register 
(10), through which the air was finally discharged 
into the laboratory at a sufficient distance from the 
test length. The central portion of the exit register 
was blocked up in order to create a slight positive 





* “ Temperature Drop in Ducts for Forced-Air Heating 
Systems,” by A. P. Kratz, S. Konzo, and R. B. Engdahl. 
Univ. TU. Bull., Series No. 351, May 2, 1944. 
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pressure at the end, thus preventing unheated air 
from being drawn into the duct from the room and 
affecting the accuracy of temperature measurements 
within the duct. A canvas curtain (11) was hung 
between floor and ceiling around that portion of the 
apparatus containing heated air to exclude draughts, 
and so to ensure that only radiation and free con- 
vection should govern the heat transmission from 
the exterior of the ducting. The test length of 
ducting, made of 26-gauge galvanised-iron sheet, 
was assembled with lock seams, all seams and 
longitudinal joints being soldered airtight. Tests 
were conducted on three cross-sections, namely, 
10 in. diameter, 9 in. by 9 in., and 13 in. by 6 in., 
the test length in each case having several feet 
of the same ducting both upstream and down- 
stream of it. 

At the upstream and downstream ends of the 
test length, measuring stations, designated 0 and 20, 
respectively, were established for the exploration, 
across the transverse section of the duct, of the 
air speed, for which an adjustable Pitot-static tube 
was used, and of the temperature, by means of 
copper-constantan thermocouples used in conjunc- 
tion with a precise potentiometer. For temperature 
traverses of the air flowing along the duct, the 
thermocouple leads were enclosed in a glass tube, 
bent at a right angle to form one limb 6 in. long, 
which was always disposed parallel to the axis of 
the duct. From the open end of this limb, facing 
upstream, projected the actual thermo-junction, 
the idea of having a length of lead wires parallel 
to the flow being to eliminate conduction of heat 
away from the junction. With the same object, 
a length of the insulated lead wires was cemented 
to the duct, parallel to the direction of air flow, 
in the case of thermocouples to measure the 
external temperature of the duct. Four couples 
of this type, spaced around the duct at each of the 
two measuring stations, were embedded in notches 
filed in the sheet metal of the duct wall and soldered 
over. Additional measurements of wall temperature 
were made by a portable “ prong ”’-type thermo- 
couple, designed for surface application, in which 
the electrical connection between the two wires of 
the junction was provided by the metal duct wall 
against which the “ prongs” were held in contact. 
This instrument, after calibration alongside some 
of the embedded couples, demonstrated that the 
average of the embedded thermocouple readings 
was consistently about 0-5 deg. F. higher than the 
true average wall temperature at either of the 
measuring stations, over the whole range of tem- 
perature covered by the tests. The embedded 
instrument readings were, therefore, used, with 
this correction, affording a valuable economy of time. 








Distance along Duct ...Fe. 





_ 


of Air,..DegF. 


Equtvalert Dicaneter...In. 


so 


A common method of determining the heat loss 
from a duct along which heated fluid is flowing is 
to multiply the mass rate of flow by the specific 
heat of the fluid and by the temperature change in 
the fluid. This simplification entails the assumptions 
that true averages of fluid speed and temperature 
can be determined, and that the distributions of 
temperature and velocity across test sections of the 
duct are identical. In the present work, it was 
found by preliminary experiments that such assump- 
tions introduced too much uncertainty. Typical 
profiles showing the distribution of temperature and 
air velocity along horizontal and vertical axes 
through the centre of a square duct, at stations 
0 and 20, are reproduced in Figs. 2 to 5, on page 301. 
It will be observed that the temperature and the 
velocity profiles are not identical for the two 
stations. Loss of heat along the duct was therefore 
determined by the more elaborate and accurate 
method of integrating the total enthalpy across 
each section and taking the difference between them. 
The enthalpy, or rate of passage of heat, reckoned 
above 0 deg. F., was determined for corresponding 
areas of the cross-sections by simultaneous traverses 
of temperature and velocity at the two stations, the 
product of area, velocity, temperature, density and 
specific heat at constant pressure being a measure 
of enthalpy for the elementary area. The summation 
of the elementary enthalpies gave the total enthalpy 
at each station, from which heat transmission loss 
was computed. It may be remarked that the 
value 0-242 for specific heat was selected as being 
representative of the air, of ordinary humidity, used 
throughout the tests. 

Temperature drop along the test length of duct 
was obtained by averaging the temperature readings 
given by the transverse explorations at each station 
and deducting one from the other. A study of the 
air temperature along the longitudinal axis of the 
duct proved that temperature drop was Mig a 
linear function of distance along the 20-ft. 
length ; hence, with negligible error, the arithmetic 
mean between the average temperature of the air 
at stations 0 and 20 could be regarded as the mean 
temperature of the air in the test length. This 
would not be true, however, of ducts much greater 
than 20 ft. in length. In order to improve the 
accuracy of these and other measurements, the 
entire experimental plant was operated for about 
three hours previous to a test. Equilibrium condi- 
tions, thus established as predetermined for the 
test, were readily maintained constant. throughout 
the actual tests by regulating the damper at the 
fan inlet and the current input to the electric heater. 
The general: air electric input, and the 
temperature and pressure of the external air in the 
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test room were routine measurements, made 
periodically during every test. The scope of the 
tests for each type of duct covered the range of 
heated air temperature from about 100 deg. to 
200 deg. F., and of velocity from 400 ft. to 1,075 ft. 
per minute, the ambient air temperature throughout 
being in the region of 75 deg. to 80 deg. F. 

Commenting generally on the numerical results 
of their work, the investigators observe in their 
report that the overall coefficient of heat loss, in 
terms of the air speed, temperature difference and 
dimensions of duct, is often used as a basis of 
design, but suffers, for this purpose, from the 
influence of several independent variables. An 
inconveniently large series of curves is necessary, 
therefore, to present the data, while the latter are 
restricted in application within the limits of the 
experimental conditions. To avoid these difficulties 
and restrictions, and more especially to present the 
research as a contribution to the general problem 
of conyective heat transmission, the results have 
been analysed dimensionally in terms of all the 
physical properties entailed. Attention is directed 
successively to the transmission of heat by forced 
convection from the air to the inner walls of the 
duct ; and to the transmission from the external 
surface of the duct by radiation and free convection. 
The analysis follows the well-established lines 
involving consideration of the dimensionless para- 
meters introduced by Reynolds, Nusselt, Prandtl 
and Grashof. 

Treated in this manner, the results were found 
to be in satisfactory concordance with those of 
numerous earlier investigators. Not only, thereby, 
was the general truth of the research confirmed and 
set in proper perspective relative to the whole 
practical range of physical conditions, but also the 
experimental errors were displayed as such. Thus 
the accuracy of the values accepted for application 
in design was substantially improved, while the 
test | range of conditions over which the results can 
be used with confidence was extended far enough 
beyond those of the actual tests to suffice for any 
likely practical problem. 

As exemplifying the value of such generalising 
analysis, it was found that the characteristics of . 
ducts of circular, square and rectangular sections 
could all be represented by the same set of curves, 
provided that the cross-section was expressed as 
an equivalent diameter, numerically equal to four 
times the hydraulic mean depth. This equivalent 
diameter is, of course, the actual diameter of 4 
circular duct, and, generally, is equal to four times 
the cross-sectional area divided by the fluid-swept 
perimeter. Similarly, it was found that the effects 
of air velocity on temperature drop along the ducts 
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could be represented by a single set of curves for 
one velocity, combined with velocity conversion 
factors. The latter are shown by Fig. 6, on page 301, 
for an arbitrary basic velocity of 400 ft. per minute, 
for which value of air velocity, it will be noted, the 
conversion factor is accordingly unity. Fig. 7, on 
page 301, presents the corresponding set of curves 
for the basic average air velocity of 400 ft. per 
minute. The curves cover what are intended to 
be adequate practical ranges of equivalent diameter 
of duct and temperature of the entering air. It 
should be noted, however, that these graphs relate 
only to the air entering and leaving a 20-ft. length of 
duct, the ambient temperature outside the duct being 
70 deg. F. Further, the graphs are based on an 
emissivity coefficient equal to 0-25. This coefficient, 
it may be recalled, is a factor governing the rate of 
heat radiation, and depends on the character of the 
radiating surface, being usually smaller for clean 
light-coloured bright surfaces than for dark and 
dirty or tarnished surfaces. In the course of the 
duct experiments, several tests were made by means 
of a radiometer embodying a calibrated thermopile, 
directed at points on the external surfaces of the 
ducts where the temperature of the metal was 
accurately known from the embedded thermocouple. 
The emissivities so determined varied from about 
0-15 for bright new galvanised iron up to about 
0-34 for old and dull surfaces. The value 0-25 was 
therefore accepted by the investigators as repre- 
senting average conditions of ducts in service. 

It will be observed, from Fig. 7, that, for a given 
average air velocity, the linear rate of temperature 
drop along the duct increases as the equivalent 
diameter of the duct decreases ; while, for a given 
duct, the rate of temperature drop increases rapidly 
as the velocity decreases. It should be borne in 
mind, however, that, although the temperature 
drops for a given entering air temperature are the 
same for ducts of different shapes having the same 
equivalent diameters, the total heat losses will be 
different as a result of different sizes of surface area. 
Moreover, at any given velocity of flow, the weight 
of air passing in unit time will be different along 
ducts of different shape but having the same equi- 
valent diameter. 

The basic curves of Fig. 7 can be used to compute 
the temperature drop in any given length of duct 
by regarding the total length as made up of a succes- 
sion of 20-ft. sections. This procedure is necessary 
because, as was remarked earlier, the assumption of 
linear temperature gradient along the duct, while 
justified by experimental observation for a 20-ft. 
length, is true to a sufficiently close approximation 
only for short lengths of ducting and would give 
rise to serious error if applied to lengths greatly in 
excess of 20 ft. While the method of successive 
computation is perfectly general, in combination with 
the conversion factors of Fig. 6, it is too laborious 
to be convenient for rapid estimation in duct design. 
To meet this latter purpose, four sets of values have 
been worked out from the basic data covering the 
range of velocities, temperatures, and equivalent 
duct diameters commonly used in domestic heating 
installations. The method followed, which exem- 
plifies the use of the basic curves, entails the selec- 
tion of an initial temperature for the air entering 
the long length of duct under consideration. A 
reasonable maximum value is 200 deg. F. for this 
temperature, and the computation has been con- 
tinued as far as a total length of 250 ft. of duct. 
For given air.velocity and equivalent diameter, the 
temperature drop in the first 20-ft. length, with air 
entering at 200 deg. F., is obtained by reading the 
rate of temperature drop per foot from the appro- 
priate curve in Fig. 7, multiplying it by the velocity 
conversion factor derived from Fig. 6, and multiply- 
ing the product by 20 ft. This temperature drop, 
subtracted from 200 deg. F., gives the temperature 
of the air leaving the first 20-ft. length and entering 
the second 20-ft. length. Thus, the procedure can 
be repeated as often as necessary for any total 
length of duct, and a graph of the final results shows 
the gradient of air temperature all along the duct. 
Each curve should, of course, be asymptotic to the 
ambient external temperature. 

Four sets of such graphs, presenting the data in 
a form convenient for easy reference and immediate 
use, and relating to average ducted air speeds of 


400, 600, 800 and 1,000 ft. per minute, respectively, 
are reproduced in Fig. 8, opposite. They cover 
the range of equivalent diameter of duct from 6 in. 
to 30in. The assumed conditions are that the duct 
is horizontal, remote from other surfaces, in still 
air at an ambient temperature of 70 deg. F., un- 
insulated, and having an emissivity coefficient of 
0:25. It will be appreciated that these graphs are 
valid for entering air temperatures less than 200 deg. 
F. The following numerical examples will serve to 
demonstrate this point, as well as the typical pro- 
cedure for using the graphs to estimate temperature 


Example 1.—The temperature drop along 45 ft. 
of duct of circular section, 8 in. diameter, is required 
when the average velocity of flow is 800 ft. per 
minute and the entering temperature is 180 deg. F. 

In this case, the equivalent diameter is 8 in., 
and it will be seen from Fig. 8 that, on the appro- 
priate curve for 800 ft. per minute, the temperature 
180 deg. F. corresponds to a distance 24 ft. from the 
origin. At a distance (24 + 45) = 69 ft. from the 
origin, by the same curve, the temperature is 154 deg. 
F. Hence the air temperature drop along 45 ft. 
of this dact is (180 — 154) = 26 deg. F. 

Example 2.—With the same values of air speed and 
entering air temperature, the temperature drop 
along 45 ft. of a rectangular duct 20 in. wide and 
8 in. deep is required. 

For this duct, the equivalent diameter is given by : 

4x 20x8 
2 (20 + 8) 


By interpolation between the 800-ft. per minute 
curves for equivalent diameters of 10 in. and 12 in., 
an air temperature of 180 deg. F. is seen to corre- 
spond to 35 ft. from the origin. At (35 + 45) = 
80 ft. from the origin, the temperature (again by 
interpolation for 11-4 in. equivalent diameter) is 
161 deg. F. Hence the temperature drop along 
this duct is (180 — 161) = 19 deg. F. 

It may be worth remarking, in conclusion, that 
the emissivity coefficient affects only that portion 
of the heat transmitted from the external surfaces 
of the ducts which is lost by radiation. Some 
unavoidable uncertainty in this factor is therefore 
the less serious, and in practical applications is 
probably negligible, from the circumstance that the 
emissivity of an actual duct installation is certain to 
vary appreciably as a result of changing service con- 
ditions throughout the life of the installation. 
Similar considerations suggest that the effect on 
heat transmission and temperature drop of variations 
in atmospheric humidity may also be disregarded. 
Thus, within the specified conditions, the curves of 
Fig. 8 are ready for immediate application, and it 
is hoped that they may prove useful to ventilating 
engineers. 


= 11-4 in. 





ADJUSTABLE MICROMETER HEAD.— With the object of 
increasing the period during which a micrometer caliper 
can be used without loss of accuracy due to wear, Messrs. 
British.Timken, Limited, Birmingham, have developed a 
micrometer head which can be adjusted to take up wear, 
and thus restore the indicating marks to their original 
positions. The new head can be locked securely after 
adjustment and does not involve the use of small screws 
or other fastenings. Messrs. British Timken, it is under- 
stood, use the micrometer in the inspection at their 
works of certain of their tapered-roller bearings. 





La MAQUINISTA TERRESTRE Y MARITIMA.—We have 
received from the Spanish engineering firm, La Maquinista 
Terrestre y Maritima, Barcelona, a well-produced book 
which describes the history and activities of the firm 
since its foundation in the year 1856, when its main 
preoccupation was with the expanding textile industry of 
Catalonia. In course of time the firm undertook the 
construction of marine engines and boilers, gas and oil 
engines, and small locomotives. During the 1914-1918 
war, when Spain was unable to obtain locomotives from 
abroad, the works were considerably extended to permit 
the manufacture of the largest engines then needed by the 
main line railways. Since 1918, nearly 500 locomotives 
have been constructed, among the most recent being 22 
powerful engines of the Santa Fe 2-10-2 type. The firm 
has also had extensive experience in bridge building and 
structural engineering generally. The book is profusely 
illustrated with examples of the firm’s work, which in- 
cludes electric trains, steam rollers, floating docks, cranes, 
tank wagons, large marine Diesel engines and a great 





variety of special industrial equipment. 


SCIENTIFIC RESEARCH IN 
AUSTRALIA. 


Wak-TmME difficulties of publication, printing and 
transport are responsible, no doubt, for the some- 
what belated appearance in this country of the 
official report, for the year ended June 30, 1943, 
on Government-sponsored research in Australia. 
This 17th Annual Report* of the Council for Scien- 
tific and Industrial Research in the Commonwealth 
is noteworthy for the diversity of subjects, ranging 
from agriculture to aeronautics, which are under 
systematic investigation with special reference to 
Australian conditions, resources and requirements. 
Throughout the year under review, a very consider- 
able proportion of the Council’s activities has been 
devoted to the solution of problems arising from 
the war, and to assistance and advice to Govern- 
ment departments and other institutions and organi- 
sations concerned with the war effort. This applies 
particularly to the National Standards Laboratory 
and to the Divisions of Aeronautics, Forest Products, 
and Industrial Chemistry. Reference to such 
activities is consequently restricted or made in 
no more than general terms, but from such accounts 
as can be given without disclosing information of 
value to the enemy, it is possible to infer a good 
deal regarding the directions in which specific 
research is being pursued, the growing volume of 
work‘ devoted to the development of Australian 
natural resources, and the fruitful co-ordination of 
scientific effort within the Council’s organisation. 
The extension of this policy to meet war-time needs 
has encouraged an intimate and mutually profitable 
association between the scientific research establish- 
ments on the one hand, and, on the other, the fighting 
services, ministries and industries concerned with 
using and producing munitions. 

In the case of the Australian National Standards 
Laboratory, where all work undertaken now has a 
defence aspect, the foregoing points are well exempli- 
fied. Metrological equipment has been set up and 
tested in manufacturers’ works, personnel have been 
trained for the gauge rooms of factories, and inspec- 
tors have been trained on behalf of the Ministry of 
Munitions. Apart from the examination of a large 
number of gauges, certification of sub-standard 
weights and volumetric glassware, and the calibra- 
tion of industrial testing machines, a great deal of 
actual production work has been undertaken on 
bench micrometers, projectors and slip gauges. 
For development of new types of equipment, a 
prototype is built at the Laboratory and perfected. 
Sub-assemblies, to the final design, are then made 
by contractors, and the final assembly, lapping and 
calibration are carried out by the Laboratory special- 
ist staff. Assistance on similar lines has enabled a 
local maker to produce several types of glass appara- 
tus to meet the requirements of British Standard 
Specifications. ; 

In the electrotechnology section of the Standards 
Laboratory there has been an increasing demand 
for tests of alternating-current equipment an audio- 
frequency apparatus, to meet which a widerrange of 
facilities has been provided. Studies of immediate 
application are in hand to eliminate serious faults 
that have been detected in the pivots, jewels and 
springs of locally manufactured electrical indicating 
instruments. An outstanding item of original work 
is the development of a device for the automatic 
winding of precision resistance coils, which embodies 
a novel method for the control of the pitch of the 
helix, and is expected to have wider applications 
than the defence project for which it has been em- 
ployed so far. The Physics Section of the Standards 
Laboratory has been engaged mainly on the calibra- 
tion and adjustment of pyrometric apparatus for 
use in munition factories. For this, and the asso- 
ciated purposes of developing and fostering the com- 
mercial production of pyrometers, a furnace has 
been built to enable the gold point on the Inter- 
national Temperature Scale to be reproduced. Pre- 
liminary tests at the melting point of copper have 
given very satisfactory results. 

* Optical research includes assistance in the design 
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of a gun-sighting telescope for naval use, the design 
of a telephotometer for appraising camouflage, and 
the construction of 75 four-component lenses for a 
lumigauge required by the Directorate of Machine 
Tools and Gauges. The homogeneity and refractive 
index are regularly measured at the Standards 
Laboratory for all melts of Australian-made optical 
glass, a precise differential refractometer being avail- 
able for rapid determinations of refractive index and 
dispersion. Deficiencies in local materials having 
led to trouble in welders’ goggles, an investigation of 
protective glasses to absorb harmful radiations aris- 
ing from gas and arc welding has been carried out ; 
particularly to meet the extraordinary demands of 
aluminium welding. Among a number of special 
war problems involving optics, one of exceptional 
interest concerns the effect of sky glow in the neigh- 
bourhood of Sydney on the range at which a ship 
can be detected from a submarine. Measurements 
for this purpose made at sea were supplemented by 
investigations in the laboratory on models, in which 
outdoor visibility conditions were reproduced 
artificially. 

The main lines of aeronautical research include 
long-term fundamental projects, as well as imme- 
diate problems raised by the Royal Australian Air 
Force, the United States Army Air Corps, and the 
Australian aircraft industry. In the matter of struc- 
tures and structural materials, the main develop- 
ments have been in the use of Australian timbers for 
aircraft. Design data have been determined for con- 
ventional as well as moulded wood construction, 
and investigations made into the technical causes 
of aeroplane accidents. Metallurgical research has 
been concerned with the properties of Australian 
aircraft steels, and with fabricated construction, 
powder metallurgy, and corrosion. The existing 
wind tunnel of the Aeronautics Division has served 
for fundamental research into boundary layer flow, 
compressibility and turbulence, with special refer- 
ence to the problems of high-speed flight. Increas- 
ing demands for results, both on these subjects and 
on propulsion problems, have led to the construction 
of a second wind tunnel in which the pressure can be 
varied and high air speeds attained. The principal 
long-range investigations have been concerned with 
the design of fans and ducts, and specific problems 
of the cooling of aero and automotive engines. For 
engine performance testing a comprehensive range 
of equipment is available, suitable for all types of 
aero, tank, and automobile engines. Captured 
enemy aircraft engines, as well as Allied designs, 
have been tested, while progress has been made in 
the development of the McLaren rotary-valve 
engine. Miscellaneous associated tests have been 
carried out in connection with components of 
engines, fuels, lubricants, materials of construction, 
and air filters. 

In addition to such work on specific problems, a 
more general study of bearings for aircraft and other 
types of engines is being pursued in association with 
the Department of Aircraft Production. The work 
is concerned, on the one hand, with the properties of 
bearing alloys and the causes underlying defective 
performance ; and on the other with the manufac- 
turing technique for the major types of aircraft bear- 
ings. In this connection, methods of electrolytic 
deposition, as well as of stationary and rotary cast- 
ing, have received attention. From the funda- 
mentally metallurgical standpoint, the structure of 
different classes of bearing metals has been studied, 
with special reference to the influences of composi- 
tion, casting temperature, atmosphere and rate of 
quenching on the porosity, bond strength, segrega- 
tion and proneness to cracking of the material. 
The properties of metals and bearing alloys which 
exhibit thermal fatigue are under investigation by 
means of apparatus which subjects them to fluctuat- 
ing temperature. Other aspects of bearing per- 
formance, including the factors responsible for the 
seizure and breakdown of ball bearings, are being 
studied under defined conditions of operation. 

Essentially related to the actual performance of 
bearings is a range of more fundamental research 
into the physical processes that occur during the 
mutual abrasion of metals and other materials. 
The theory that frictional resistance between sliding 
surfaces is due primarily to the shearing of metallic 
junctions at points of contact, and to the force 


required to drag or plough the surface irregularities 
of the harder material through the softer one, has 
been placed on a quantitative basis by evaluating 
separately the ploughing and shearing factors in 
terms of the physical properties of the materials. 
In general, it may be said that the friction is deter- 
mined by the true area of contact and the shear 
strength of the softer of the two metals in contact. 
As a rule, however, it is not possible to reduce fric- 
tion by using a metal of low shear strength since 
such a metal is usually soft and therefore provides 
a large area of contact. Most metals in clean con- 
dition therefore give a coefficient of dry friction of 
the order of unity. Recent work has shown, how- 
ever, that by depositing a thin film of soft metal on 
a hard metal surface, the true contact area is 
reduced because the hard foundation metal sup- 
ports the load, while the contact shearing forces 
are reduced by the low shear strength of the soft 
deposited film. Thus it is possible to obtain 
extremely low frictional coefficients, comparable 
with those observed on ice. 

This principle has now been applied to a theory of 
the action of various types of bearing alloys. Such 
alloys as copper-lead, which consist of a hard matrix 
with a softer metal finely dispersed through it, 
behave like a hard foundation with a soft coating 
and exhibit intrinsic frictional and wear properties 
corresponding to those of the thin extruded film of 
the soft constituent. Bearing alloys of the ‘‘ white 
metal” type, comprising hard crystals embedded in 
a soft matrix, have revealed experimentally that 
their frictional characteristics are essentially deter- 
mined by those of the softer matrix. In the related 
study of the mechanism of wear of metallic surfaces, 
the examination of sections cut at a very oblique 
angle to the surface of the material has led to the 
conclusion that a minute local welding of the surface 
takes place during sliding. In some cases wear 
proceeds by the plucking of minute pieces of metal 
out of one of the sliding metals ; in others it proceeds 
by a more direct abrasive action. The effects of 
the size, shape, composition and concentration of 
dust particles on the wear of metal surfaces in con- 
tact is now being investigated. Other experiments 
have disclosed that, if wear of a metal component is 
to be reduced effectively by the deposition of a film 
of some hard, wear-resisting substance like rhodium 
or chromium, the film must exceed a definite mini- 
mum thickness. The effect of temperature on the 
frictional properties of such coatings is important 
for such applications as the cylinder walls and piston 
rings of internal-combustion engines. Comparative 
tests at room temperature and at 240 deg. C. have 
shown that friction is only slightly increased at high 
temperature, and that the rate of wear of the chro- 
mium plating may be as low as, or even lower than, 
that observed with cold surfaces. The conditions 
under which wear-resisting chromium films can be 
deposited, and the correlation between these factors 
and the metallurgical structure of the chromium, 
are being studied in collaboration with the Munitions 
Supply Laboratories. 

As regards the wear of unplated aero-engine cylin- 
der walls, fundamental differences have been ob- 
served between the properties of different types of 
steel, indicating that certain defects in steel can be re- 
lated to enhanced rates of wear. It is clear, however, 
that in practice wear is also greatly influenced by 
the character of the lubrication, the temperature, 
and other conditions under which an aero-engine is 
operated. These and similar factors are being 
studied . experimentally, one interesting result 
already forthcoming being that a very marked 
increase of cylinder wear, accompanied by greater 
likelihood of seizure, is due to small quantities of 
very fine abrasive particles such as may easily pass 
into the engine through the present standard forms 
of air-intake filters. 

Investigations into another aspect of the problem 
of wear in relation to aircraft have shown that the 
wear of brake materials depends markedly on the 
surface finish of the brake drum. The wear of many 
types of brake materials is also greatly increased by 
the presence of small quantities of water or dust. 
These results, together with those of systematic 
studies of the effects of temperature on the friction 
and wear characteristics of brake linings, have 





proved of assistance to the Australian Service 


departments in their selection of locally-produceg 
materials for a variety of purposes. Local materials 
within the category of plastics suitable for journal 
bearings have been tested experimentally to deter. 
mine their friction and wear properties at normal 
and elevated temperatues, and also when lubri- 
cated with oil or water. 

Concurrently with such trials of immediate ap- 
plication, some more fundamental researches are 
in progress upon the mechanism of lubrication 
and the inherent properties of lubricating fiuids, 
and some of the recent results are of considerable 
interest. Thus, it has been established that highly 
orientated polar molecules, as a rule, are essential 
for good boundary lubrication. It now appears, 
however, that a lubricant is effective under boundary 
film conditions only if it enters into chemical com. 
bination with the metal surface. In general, boun. 
dary lubricants break down under extreme running 
conditions as a consequence of deterioration ip 
lubricating effectiveness due to the frictional genera. 
tion of heat. Accordingly, tests have been carried 
out to appraise the boundary lubricating properties 
of a range of substances over a range of temperature, 
enabling oils and greases to be selected according to 
the conditions to which they may be subject in 
service. The interaction between a piston ring and 
the lubricated cylinder wall of a running engine is 
being experimentally studied by analysing the elec. 
trical conductivity across the oil film between the 
moving surfaces. If fluid friction obtains, the elec. 
trical resistance is high ; but if the film breaks down 
and allows metal-to-metal contact, the electrical 
resistance falls at once to a low value. The appara- 
tus in use measures the resistance by means of a 
cathode-ray oscillograph, of which the time-base is 
synchronised with the stroke of the engine, thus 
permitting the lubricating film conditions to be 
analysed in considerable detail at all stages of the 
engine cycle. By such means the effects of engine 
speed and the temperature and viscosity of the 
oil have been investigated with a small single- 
cylinder internal-combustion engine, but it is con- 
sidered that the method could be applied without 
serious difficulty to most types of engine. 

A somewhat different application of lubricants 
arises in the Australian munitions industries in con- 
nection with the production of brass shell cases by 
drawing the sheet metal through dies. Extensive 
tests indicated how locally-produced lubricants could 
be developed to be more effective than the soaps 
previously used, but some of the new compounds 
stain the brass, and further work into their detailed 
action is accordingly being carried out. At the same 
time, the efficacy of thin metallic films as lubricants 
in the deep drawing of steel is being studied and 
compared with that of extreme pressure lubricants. 
Attempts to improve the extreme pressure perform- 
ance of organic compounds containing sulphur and 
other chemically active agents has shown that their 
behaviour is very specific and depends to a marked 
degree on the reactivity of the sulphur or other 
active groups of constituents. Thus, certain sulphur 
and chlorine compounds, exhibiting remarkable 
extreme pressure lubricating properties at high tem- 
peratures, have been studied, and the work is being 
extended to compounds of phosphorus, chlorine and 
other likely substances. The related problem of 
developing cutting fluids composed of available 
materials has led to an investigation of various oils 
under the combined conditions of heavy load and 
high temperature. 

(To be continued.) 





FLYING-BOMB MANUFACTURE IN THE UNITED STATES. 
—An article in Steel for February 19, 1945, states that 
impulse-duct engines for the United States version of the 
German V-1 flying bomb have been in production at 
plants of the Ford Motor Company for about six months, 
and are being delivered to the Army Air Forces for instal- 
lation on bombs constructed by Willys-Overland in 
Toledo, Ohio, under sub-contrac' from the Republic 
Aviation Corporation, Farmingdale, N.Y. Each engine 
develops about 600 horse-power at a flying speed of 
300 m.p.h. to 350 m.p.h. and weighs some 300 Ib. Its 
operational life is rated at 30 minutes, though some units 
have functioned continuou:!y for 105 minutes. Fuel is 
consumed at the rate of 2 940 Ib. an hour. The number 
of impulses is 43 per secend, and the minimum speed at 





which the engine will commence to function is 140 m.p.h. 
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NOTES FROM SOUTH AMERICA, 


Tux declaration of war by Argentina against the 
Axis did not come as a surprise to business interests in 
close contact with the country. It was known that the 
Argentine public were overwhelmingly in sympathy 
with the Allied cause, as evidenced by many acts of 


ractical assistance ; and the Government of tina 
ully realise that the economic Lr pry! of their 
country is dependent upon the goodwill of the United 


Kingdom and the United States, which together take 
about 60 per cent. by value of Argentina’s exports. 
This welcome restoration of the solidarity of the Ameri- 
ean countries has led to a considerable revival of 
interest in post-war b in B Aires, in the 
belief that Argentina will participate in the various 
conferences of the Allied Nations. New York indus- 
trialists estimate that Argentine railwa need 
90 million dols. worth of equipment, itherto, 
North American equipment in use on the Argentine 
Government lines is estimated to have been about 
30 per cent., but United States ind hopes to 
improve this percentage—which is particularly inter- 
esting in view of the reported current negotiations by 
British interests to supply locomotives, rails, etc., to 
the Argentine State Railways. It is clear from a 
recent announcement by the President of the Argentine 
National Post-War Council (Consejo Nacional de Post- 
Guerra) that Argentina intends to introduce a permit 
system to control imports during the first few years 
after the end of hostilities. In support of this view, 
the announcement went on to state that certain coun- 
tries which were suppliers to Argentina were beginni 

to organise their future export trade, promoting and 
planning the reconversion of their industries in order to 
reconquer and maintain their former markets. Argen- 
tina, the announcement added, would play an important 
part in post-war international trade owing to the great 
volume of imports which her economic development 
needed. Importation would be controlled so as to 
avoid a glut of certain goods and a continued shortage 
of others. Preference would be given first to the needs 
of transport and other heavy engineering equipment, 
and then to agriculture, cattle-breeding and industry. 
A further interesting Argentine development in regard 
to post-war trade is that, coupled with efforts to check 
present inflationary trends, it is proposed to grant 
certain tax exemptions to firms so that their resulting 
increased funds in hand could be deposited with the 
Central Bank in exchange for non-negotiable bonds, 
which, in turn, could be cashed when needed for the 
enlargement of factories, purchase of new machinery, 
the creation of new factories or new industrial firms, etc. 

The result of the present Argentine maize crop will 
not be known until May, but there appears little doubt 
that, despite recent rains, the previous long drought 
caused a loss of a great part of it. This will still further 
aggravate Argentina's main economic problem of 
transport and communications, accentuated by the 
increasing fuel shortage. In recent years, and especi- 
ally this year, from 3,000,000 tons to 4,000,000 tons 
of maize are required for fuel, but there appears 
little indication of this amount being available. Even 
valuable linseed oil is being used to alleviate the fuel 
shortage, and the Government have been authorised 
to purchase this year 300,000 tons of linseed oil and 
by-products for sale to the public as fuel, in part 
replacement of fuel oil, Diesel oil, and gas oil, which are 
very scarce indeed. This linseed oil will be mixed with 
mineral oils in the proportion of 20 per cent. of linseed 
oil to 80 per cent. of mineral oil. Tllustrating the fuel 
shortage, Argentine imports of coal and coke during 
1944 totalled only 617,190 tons, against 3,004,566 tons 
in 1939. The United Kingdom’s share of these supplies 
has dropped almost to variishing point, having totalled 
only 16,140 tons in 1944, against 2,083,793 tons in 
1939. Supplies from Germany, Poland and Holland 
have also disappeared, and the principal suppliers are 
now Brazil, Chile, Peru, the United States, and—most 
impértant of all—South Africa, with 348,395 tons in 
1944 against nil in 1939. 

Argentina registered a further enormous favourable 
trade balance in 1944, equivalent to around 80,000,0001. 
sterling, which thereby further increased the dollar 
and sterling exchange reserves available to pay for 
engineering and other urgently-needed equipment as 
soon as this can be supplied by the United States and 
the United Kingdom. An Argentine decree of March 5 
established a permanent Commission for the control of 
imports, and the production and consumption of 
explosives and articles of like nature ; the Commission 
will include representatives of the Ministries of War, 
Marine and Public Works. The Government issued a 
decree on February 4, approving the public works plan 
for 1945, involving the expenditure of 343,326,000 pesos 
(say 20,000,0001. sterling). . Items included are new 
telegraph lines, barges for the National Transport 
Service, rebuilding the city of San Juan, the provision 
of water, a credit for building a national airport at 
Esteban Echeverria (Buenos Aires province), irrigation, 
Sanitary works, and expenditure on the State railways, 





Another decree, issued on January 31, provides for a 
Five-Year Plan of public works involving the expendi- 
ture of the equivalent of 73,000,0001. sterling; the 
works in question will include water supplies, drainage, 
economic houses for employees, and hospitals, as well 
as irrigation, hydro-electric plants, pipelines, roads, 
railways, navigable canals, schools, dies stations and 
works connected with national defence. On February 
14, the Ministry of Public Works announced that ten- 
ders would be invited for building roads in the provinces 
of Corrientes and Entre Ries giving access to the inter- 
nati bridge, over -the River Uruguay, which links 
Gacline wit Seal 0k Poms teen La The 
Ministry stated that the Argentine Government were 
anxious to fulfil the road conventions with Brazil, Chile 
and Bolivia as soon as possible and to the greatest 
extent permitted by present circumstances (this is 
understood to refer to the shortage of machinery and 
materials), thus fostering inter-American communica- 
tions 


Some idea of the enormous public works develop- 
ments in Brazil during 1944 was given in a recent 
8 h by the President. He stated that the steel 
plant at Volta Redonda would start operating very 
shortly, the National Motor Factory was fully equipped, 
and would commence production in the New Year, as 
would also the Lagoa Santa (Minas Geraes) aircraft 
factory. Anti-drought works in the North-East and 
sanitation and drainage works in the low lying districts 
outside the federal capital and in the Amazon valley 
were being pushed forward, as well as works for utilising 
hydro-electric resources in Rio Grande do Sul. Mining 
and colonisation developments in the Rio Déce valley 
were going a’ together with the installation of 
mineral-loading facilities at the of Victoria. 
Extensive alterations to the Rio de Janeiro-Sio Paulo 
line of the Central of Brazil Railway were being under- 
taken and further electrification of the railway carried 
out. Plants for producing aluminium and copper were 
being constructed, and steps were being taken to 
utilise the water power of the Sao Francisco valley 
for the purpose of ae cheap and abundant elec- 
tricity to North-East Brazil. The construction of air- 
ports was being continued, new ships had been ordered 
for the Mercantile Marine, and the Navy was being re- 
equipped with vessels by United States and national 
shipyards. The aluminium plant which is being in- 
stalled in Ouro Preto (Minas Geraes) is to start produc- 
tion this year, and the capacity will be 2,500 tons per 
annum; Brazil's pre-war imports of aluminium were 
about 1,600 tons per annum. 

The hydro-electric scheme at the Paulo Affonso 
Falls on the Sao Francisco River (mentioned by the 
President), envisages the formation of a company with 
a capital equal to about 5,000,000I. sterling, partly 
subscribed by the National Treasury, while the State 
Governments of Bahia, Pernambuco, A , Para- 
hyba and Sergipe have agreed to finance the installation 
oF transmission lines across their respective territories. 
The company would set up a plant with an initial 
capacity of 152,000 h.p., which would be increased 
later to 608,000 h.p. As a preliminary step, a small 
plant of 5,000 to 6,000 h.p. would be built to supply 
power for irrigation in the surrounding districts and 
to assist in building the larger plant. The president 
of an important electricity undertaking (Brazilian 
Traction) is reported to have stated at a recent meeting 
of the Special Committee which has been appointed to 
draw up the national plan of electrification that the 
consumption of electric power in the city of Rio de 
Janeiro had increased between 1922 and 1943 four- 
and-a-half times, and, in the city of Sio Paulo, ten 
times. It was estimated that, based on this growth of 
consumption, an annual increase of 20,000 kW was 
required for Rio de Janeiro and 35,000 kW for Sao 
Paulo. Electricity undertakings in Brazil were experi- 
encing difficulty in obtaining technical labour for their 
development. A project was being studied for linking 
up the electric plants at Cubatéio (State of Sao Paulo) 
and Ribeirao dos ae (State of Rio de Janeiro). New 
power sources would have to be developed eventually 
in order to provide adequate supplies of electricity to 
Rio de Janeiro. 

A system of import licences into Brazil, which had 
been in force for a limited number of products, was 
recently extended to cover a wide range of articles, 
which now includes refractory materials, non-metallic 
minerals (both raw materials and manufactures such as 
abrasives, asbestos, asphalt, bitumen, graphite, gyp- 
sum, mica, sulphur, quartz crystal, and diamonds) eres 
in general, ferro-alloys, manufactured articles and semi- 
manufactures of iron and steel and of non-ferrous 
metals and alloys, machinery, tools and instruments in 
general, locomotives, machinery for mining, pumps, 
turbines, machine tools, industrial machinery in 
general, and printing machinery. The preamble to 
this measure states, however, that it remain in 
force only so long as the effects of the war last, in order 
to ensure that the productive activities of the country 
shall be maintained and developed so as to render them 





still more useful to the United Nations, and without the 


intention of protecting uneconomic industries which 
could only exist at the cost of permanent official 
favours and to the detriment of Brazilian consumers. 
Relevant to this matter, it was asserted at a recent 
meeting of the Brazilian Rural Association that, 
despite statements by Brazilian manufacturers to the 
contrary, nationally-made hoes were not equal in 
boa f to the oe article, and it was unanimously 

that the federal authorities should be requested 
to place no obstacle in the way of importation of agri- 
cultural implements. Meanwhile, it is sahdtesteed thet 
the Brazilian Government have ordered agricultural 
machinery in the United States to the value of about 
1,250,0001. sterling. 





ARMY SIGNAL ‘TRAINING AND 
EQUIPMENT. 
(Concluded from page 298.) 

Tue training of the skilled personnel required for 
operating and maintaining the equipment referred to 
previously is carried out in the Signal Training Centres 
and in the School of Signals in Northern Command ; 
recruits receive their elementary training at the former. 
The primary functions of the School of Signals are the 
training of signal instructors for all arms, other than 
the Royal Armoured Corps, and the higher technical 
training of officers and non-commissioned officers of 
Royal Signals. The School is organised as a head- 

, which includes a publications section for the 
Se of training manuals and pamphlets, and 
‘our on In one of these, known as the Royal 
Signals Wing, technical training is given in wireless 
and line equipment and line construction, and some 


of the first Army tests of new equipment uced by 
the Ministry of Supply are carried out. the Regi- 
mental Wing, officers and non issioned officers 





of the Royal Artillery, Royal Engineers, Infantry and 
R.E.M.E. are trained as instructors and assistant 
instructors in signalling ; while the Tactics Wing deals 
mainly with the tactical aspects of communications 
and runs refresher courses for signals officers and 
courses for officers of other arms. The Administrative 
Wing carries out the “ housekeeping ” duties for the 
whole School and includes the workshops and mech- 
anical transport section. The co ing officer is 
Colonel T. B. Gravely, O.B.E., and the total strength 
of the mee | and administrative personnel of the 
School is 56 officers and 436 other ranks ; in addition, 
ror are three officers and 150 other ranks of the 
ATS. 

As would be expected, the School has expanded con- 
siderably during the last five years and new demands 
are being made constantly on its resources. During the 
year ended September, 1944, 224 courses of 37 differ- 
ent types were run and were attended by about 8,000 
students ranging in rank from brigadier to lance 
corporal ; — them were included representatives 
from nearly all the Allied Nations. A notable feature 
of the training system is the use of practical demon- 
strations in place of lectures wherever possible, it 
having been found that more lasting impressions are 
received by the eye than by the ear. It may also be 
mentioned that some exercises are carried out under 
battle conditions when time permits. 

The space at our disposal is not sufficient to enable 
us to give detailed descriptions of the various labora- 
tories and demonstration rooms, but the following brief 
notes may serve as an indication of scope of the training 
and of the methods employed. In the Voice-Fre- 
quency Laboratory, apparatus which vides one 
speech channel and one duplex telegraph channel on 
an ordinary telephone circuit is explained and demon- 
strated, while two other laboratories known, t- 
ively, as the Carrier Laboratory and the 1 + 3 Labora- 
tory, are devoted to the carrier telephony apparatus 
mentioned previously. Some interesting instructional 
apparatus is contained in what is known as the E.I. 
Demonstration Room. One item which may be 
mentioned is the time-constant apparatus which illus- 
trates, by means of a cathode-ray oscillograph, the 
exponential curve obtained when a condenser is charged 
or discharged through a resistance and shows that 
damped oscillations occur if there is inductance in the 
circuit. In the Fourier analysis apparatus in this 
room five oscillators are used working at frequencies 
of 1, 2, 3, 4 and 5 kilocycles. The relative phase and 
amplitude of each of the outputs may be varied, and 
the outputs, when connected in series to a cathode- 
ray oscillograph beam, show the effect of adding 
together a number of sinusoidal waveforms with various 
phase displacements. Apparatus for demonstrating 
frequency-modulation phenomena, filters and the work- 
ing of resist ity oscillators is also employed 
in this room. 

There are two Set-Demonstration Rooms in the 
School, one of which is used for training personnel in 
fault-finding and maintenance on field wireless sets of 
low and medium power. It may be noted that the 








faults introduced for training purposes are in no way 
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standardised and are arranged so that a knowledge of 
the theory and details of the circuit is necessary for 
their location. In the other Set-Demonstration Room 
there is a ‘‘ breadboard.’ layout of a conventional 
superheterodyne receiver for the reception of con- 
tinuous-wave telegraphy and telephony on a frequency 
band from 4 megacycles to 8 megacycles. The layout 
is used to demonstrate the effects of the various com- 
ponents, to assist elementary students in the appli- 
cation of circuit reading, and to show the effects of a 
particular fault or maladjustment. A demonstration 
transmitter capable of delivering about 25 watts into 
a resistive lamp load or an inductively-loaded rod is 
provided ; and a resistance-capacity coupled amplifier, 
a transformer-coupled amplifier and a pulse-forming 
circuit may also be mentioned as examples of the 
types of demonstration apparatus available for the use 
of the lecturers. 

It will have been noticed that several of the items of 
equipment mentioned above illustrate the importance 
attached to ocular demonstration in the School, but 
perhaps the most striking example of this feature is 
afforded by the Aerials Demonstration Room. In 
this the student is able to see effects produced at a 
distance by the radiation from simple forms of aerial 
and in this way probably obtains a better understanding 
of polar diagrams than he would from an examination 
of the co ding curves. For these demonstra- 
tions a small oscillator, giving an output of 45 watts 
at 150 megacycles, which corresponds to a wavelength 
of 2 m., is employed, and the physical dimensions of 
the aerials demonstrated are, of course, scaled down 
to suit this wavelength. The distribution of current 
and voltage in the aerials and their feeders can be 
demonstrated effectively and another interesting effect 
shown is the production of standing waves of current 
and voltage in a high-frequency transmission line. 
For this latter demonstration the line is energised by 
the oscillator and small incandescent lamps, cou 
to it inductively and capacitatively, are moved 
the line from end to end. The lamps glow brightly 
at, current and voltage nodes respectively, and are 
extinguished at the corresponding anti-nodes. 
effects of short-circuiting the distant end of the line 
and of connecting a load to it are also illustrated in an 
instructive and convincing manner. 

For the ocular demonstration of the polar diagrams 
for di-pole and other forms of aerial, the model aerial is 
mounted on the floor of the room in the centre of a 
large semicircular strip of earthed wire meshing which 
is supported from the walls and ceiling in a vertical 
plane. Suspended from the meshing, at angular dis- 
tanees of about 10 deg., are copper wires one metre in 
length with a small incandescent lamp connected in the 
centre of each. When the aerial is energised the lamps 
glow more or less and the brightness of each lamp is an 
indication of the amount of energy picked up by the 
wire in which it is connected. It is thus possible to 
see at a glance the direction in which the radiation is 
@ maximum or a minimum and to investigate the effects 
of any modifications to the aerial system, such as are 
produced by the use of reflectors and directors, or of 
change in height above ground. The above are 
mentioned merely as an indication of the class of experi- 
ments which can be carried out in this department ; 
it will be obvious that with the knowledge and ingenuity 
available the possible applications of the methods 
employed are innumerable. 

In conclusion, we wish to express our indebtedness 
to the military authorities for providing the facilities 
which have enabled us to see something of the work 
of Royal Signals. Owing to their number and com- 
plexity it has not been possible to describe the items 
of equipment in any detail, or even to mention many 
of them ; to do full justice to the work of the School 
also would require more space than is available at 
present. What we have said, however, may serve to 
give some indication of the extent to which modern 
scientific developments have been applied to meet the 


requirements of the Army in the essential field of com--| T®9g°® 


munications. It is hardly to add that the 
equipment has often to be installed, operated and main- 
tained in close proximity to the enemy, who will cer- 
tainly do his utmost to destroy it ; so that full credit 
should be accorded to all ranks of Royal Signals for the 
contribution they have made to the successes already 
achieved. That they are playing a not unimportant 
part in the operations which are now leading to final 
victory must also be generally acknowledged. 





STEVENS MEMORIAL LECTURE.—The second Stevens 
Memorial Lecture of the Junior Institution of Engineers 
will be delivered by Mr. W. G. Adam, G.M., B.A., 
F.R.1.C., M.I.Chem.E., at 6.30 p.m., on Friday, May 4, 
at the Institution of Mechanical Engineers, Storey’s-gate, 
London, 8.W.1. The subject of the lecture is to be “ The 
History and Present Practice of the Tar-Distillation 
Industry,” and admission will be by ticket, obtainable 
from the secretary of the Junior Institution of Engineers, 
39, Victoria-street, London, 8.W.1. 
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Fie. 1. 


CONCRETE SPREADING AND 


The| VIBRATORY FINISHING MACHINE. 


THe concrete spreading and vibratory finishing 
machine, a photograph of which is reproduced in Fig. 1 
on this page, is an important addition to the range of 
concrete road-making and paving machines manufac- 
tured by Messrs. Ransomes and Rapier, Limited, Water- 
side “Works, Ipswich. The general lay-out of the 
machine is illustrated in Figs. 2 and 3, on the opposite 
page, while additional views are given in Figs. 6 and 7, 
on page 310. The machines already in service, one of 
which is shown in Figs. 4 and 5, page 310, are of the 
hand-traversed type and range in width from 8 ft. to 
20 ft., but the machine described below has been more 
recently developed by the firm and is mechanically- 
operated throughout, power for spreading, vibrating 
and travelling being provided by a petrol engine. It 
is understood that the machine may be run on lengths 
of form rail temporarily situated on each side of 
the road under construction, or on one form rail and the 
concrete strip previously laid by the machine. It 
can be adjusted to suit any width of strip from 8 ft. to 
12 ft. without additional members and is shown in the 
operating condition in Figs. 1 and 7, in which condi- 
tion it is pple tape For transporting to, and 
manceuvring on, the site, however, roadwheels and a 
tow-bar are provided. The concrete is deposited in 
front of the machine from a travelling mixing plant. 
The spreader distributes the deposited heap uniformly 
over the sub-grade, and the vibrating beam and the 

ishing roller consolidate and level it. 

Referring to Fig. 2, the spreader is indicated at a, 
and from Figs. 1 and 3 will be seen to consist of a rotat- 
ing helix. The worm is adjustable in length to suit 
the width of the strip being laid, its direction of rotation 
is reversible, and it has renewable steel tips. It can 
be adjusted in height by the handwheel 4, Fig. 2, the 
being from 2 in. above to 6 in. below the top of 
the form rail. Behind the spreading screw is a vibrating 
bullnosed strike-off plate c. This plate is also adjust- 
able vertically, its position determining the amount of 
concrete that is available for compaction by the vibrat- 
ing beam d. The strike-off plate ensures a true level 
and consistent layering of the concrete, and the vibrating 
beam, which is slightly tilted forward, as shown in Figs. 
2 and 6, consolidates it over the maximum width of the 
strip. The beam is suspended on springs from the main 
frame and can be adjusted to vibrate at any level, from 
that of the top of the form rail to 6 in. below that level, 
by means of the handwheel e. The vibration of the 
beam is effected mechanically by suitable eccentrics 
mounted on a shaft carried in self-aligning ball bearings ; 
the frequency is 4,000 cycles per minute. 

Although the beam leaves the surface in a condition 
generally satisfactory to most road engineers, some 
authorities prefer a final finishing operation by means 
of the roller f.. This is an eccentrically-mounted power- 
driven roller carried on a frame pivoted to the main 
frame, and its position relative to. the top of the form 





MECHANICALLY-OPERATED MACHINE. 


rail can be adjusted by the handwheel g. The finishing 
roller has a planing action on the vibrated concrete 
and leaves a flat granular finish on the surface. The 
machine runs on four wheels, 14 in. in diameter ; two 
have double flanges for running on the form rails on 
one side of the machine, and there are two plain wheels, 
for 1 in 40 crossfall, on the other side. This arrange. 
ment is, of course, for half-width roads and is clearly 
shown in Fig. 3. Alternatively, four single-flanged 
wheels may be used. The overall width across the 
wheels is 9 ft. 3 in. for 8-ft. working, and 13 ft. 3 in. 
for 12-ft. working. The spreader attachment may be 
readily removed for transporting the machine to a 
different site, if this removal is. necessary, the overall 
length being then 8 ft. Both the wheel treads and the 
form rails are kept clean by spring-loaded scrapers. 
The power unit is lettered h in Fig. 3, the engine 
being enclosed and provided with a radiator; trans- 
mission is through a clutch and a gearbox i. All four 
wheels are driven by chain from the gearbox, which 
gives three travelling speeds in either direction, namely, 
4 ft., 7 ft. and 12 ft., per minute forward, and 16 ft., 
28 ft. and 50 ft. per minute in reverse. The engine 
zee can be varied 25 per cent. by throttle control. 
controls of the machine are conveniently and com- 
pactly grouped. The engine clutch lever is seen at j, 
in Fig. 2, the gearbox speed-change lever at k, the 
travel reverse lever at 1, and the spreader reverse lever 
at m. The two steering pedals n, in Fig. 3, enable the 
drive on the two sides of the machine to be controlled 
so that it runs squarely across the road, and in working 
on curves. A suitable jacking device is provided to 
enable the machine to be raised clear of the form rails. 
The action of the spreader is not obvious from Fig. 1, 
but Fig. 4, which shows one of the firm’s 15-ft. hand- 
traversed machines in operation, will make it clear that 
the function of the helix is to eliminate the necessity for 
rough-levelling the dum concrete by hand with a 
shovel, as is necessary with the hand-traversed machine. 
The machine shown in Fig. 4 is travelling from right 
to left, the finish-levelling of the strike-off plate being 
obvious. In Fig. 5, which is a view of the rear of the 
same machine, the finished surface is seen to the left, 
the direction of travel in this view being from left to 
right. The vibrating beam in the hand-traversed 
machine is operated by the small engine seen in the 
centre of the machine in both Fig. 4 and Fig. 5. 
The construction, as well as the action, of the vibrating 
beam of the mechanically-traversed machine is shown 
in Fig. 6. The condition of the surface as formed by 
the strike-off plate is seen to the left of the illustration, 
while the condition of the compacted concrete is seen 
to the right. The operator’s hand, which can be dis- 
tingui in the centre of Fig. 6, illustrates the accessi- 
bility of the vibration adjusting gear. The machine 
shown in Figs. 1 and 7 was fitted with the finishing roller 
referred to above and indicated at f in Fig. 2. The 
effect of this roller on the compacted surface can be 
seen in the foreground of Fig. 7, which shows the rear 
of the machine. 
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ASSOCIATION OF AUSTRIAN ENGINEERS AND SCIENTISTS 
IN GREAT Brriratn.—Forthcoming meetings of the 
Association of Austrian Engineers, Chemists and Scien- 
tific Workers in Great Britain, to be held at the Austrian 
Centre, 69, Eton-avenue, Swiss Cottage, London, N.W.3, 
include two lectures, the first “On Recent Applications 
of Thermo-Setting Resins on Paper and Textiles,” to 
be delivered by Dr. B. Burztyn, of Cambridge, at 11.30 
4.m., on Sunday, April 29, and the second, on *‘ Neuere 
Erkenntnisse tiber Hartmetall-Schneid kzeuge,”’ to 
be delivered before the Electrical and Mechanical Engi- 











neers’ Group of the Association at 7.30 p.m., on Monday, 
May 7, by Mr. M. Littmann, A.M.I.Mech.E. A joint 
meeting of the Association with the Royal Netherland 
Institution of Civil Engineers and with the Society of 
Danish Civil Engineers will be held at 7.30 pum., on 
Monday, May 14, at the Institution of Structural Engi- 
neers, 11, Upper Belgrave-street, London, S.W.1, when 
Professor K. W. Mautner will deliver a lantern lecture on 
“Extension Work on the Harbour of Dunkirk, 1930- 
1938.” The honorary secretary of the Association is 
Mrs. K. Hilfreich, 133, Hatherley-court, London, W.2. 





GOVERNMENT SURPLUS MACHINE 
TOOLS. 


THE centres set up by Machine Tool Control in con- 
nection with the Government’s scheme for making 
surplus machine tools easily available for the re-equip- 
ping of British industry are now o rating at Birming- 

m, Bristol, Glasgow, Leeds, London and Manchester. 
The complete stock records maintained at each of these 
centres may be i , by intending purchasers, or 
by merchants acting on their behalf, between 10 a.m. 
and 4 p.m. from Monday to Friday, The method to be 
adopted in selecting and purchasing the machines is 
set out below, and it is cecential that the procedure 
should be followed. Failure to comply will cause delay, 
and may result in the purchaser losing the opportunity 
of securing the machine required. i ure does 
not apply when contractors wish to purchase Govern- 
ment-owned machines already in their ion. 

Sales of machines on the stock records are governed 
by standard conditions which make it clear that all 
machines are sold “as is,” where lying, and will be 
loaded on the purchaser’s vehicle. It follows, there- 
fore, that the transport of the machines, any recon- 
ditioning necessary, and the supply of any additional 
equipment required must be arranged by the purchaser 
through trade channels on his own account. Pur- 
chasers will be required to sign an undertaking that the 
machines will be used on production in their own busi- 
ness. Purchase of machines for stock is not permitted. 

Machine Tool Control have recognised that many 

will decide that a merchant can help them 
by selecting suitable machines. In e instance, 
however, the sale will be directly between Ministry 
and the user, and the sale price of the machine will be 
the same whether or not the purchaser decides to use 
the services of a merchant in this way. The Ministry 
of Supply has made arrangements with a number of 
merchants by which the Ministry will pay them a com- 
mission for their services in selecting machines on 
behalf of users, if a sale results, and the user certifies 
that such service has been rendered. Lists of these 
approved dealers are available at the centres. 

The stock records are classified into main types and 
give brief specification, price, and location of every 
machine. For the convenience of prospective pur- 
chasers, forms are available at the centres on which 
they can copy details of the machines from the stock 
records. It is advisable that the information should be 
noted down carefully, since it will be necessary for the 
purchaser to quote the references again when i 
an offer to purchase. The bottom portion of the selec- 
tion form is the intending purchaser’s official it to 
visit the stores to view the machines, but is only valid 
after being stamped and signed by an officer of the 
Control at the centre. Since all machines are offered 
“‘ as is,” it is advisable that they should be seen by the 
purchaser or his representative, who may be an ap- 
proved merchant inspecting the machines for him. It 
should be noted that there may be ines in store 
which are not available for sale, but offers will only be 
considered for machines which appear on the stock 
records. In general, stores will be open at least from 
10 a.m. to 4 p.m. from Monday to Friday. No facilities 
can be given for the running of machines at the stores. 

S Pullaaadscov’oy Shavsagpeoned aueicinstratting <a 
the , Or e ap t acting on 
son Cel, ce huge amen mete eteed 
from the centres, at the same time as the stores permit 
is endorsed. All offers to purchase must be sent to 
Machine Tool Control, Directorate of Machine Tool 
Disposals, 35, Old Queen-street, Westminster, S.W.1. 
Offers will not be accepted at any other address, and 
they will be dealt with in strict rotation at Head- 
quarters. On receipt of an offer, the Control will send 
an acceptance on the appropriate form direct to the 

, if the machine is still available. Where the 
offer cannot be accepted the purchaser will be so 
informed. Each acceptance of an offer will be sent to 
the purchaser in duplicate, and he must, within 14 days, 
return the duplicate copy of the form, with the under- 
i ing use, signed, and accompanied by his 
remittance for the full amount. The form provides a 
space which the purchaser completes if he has made use 
of the services of an approved merchant in obtaining 
the machine. Following receipt of the form and remit- 
tance a release note will be issued by the Control 

ising the collection of a and it is the 
urchaser’s responsibility to © necessary ar- 
Fangements directly with the stores concerned, s0 as to 
ensure removal of machines rer ye a 
general guidance on ure 
adopted can be obtained from the Centres, or from any 
Machine Tool Control Regional Office. Inquiries by 
telephone, or post, as to the availability of machi es, 
however, cannnot be entertained ; a oe nan 
be obtained by the purchaser, or his representative, 
etic A a a a a The addre«ses 
of the Regional Offices of the Machine Tool Control are 
given below. Disposal Centres have been established 
at those addresses marked by an asterisk. It shouki be 
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noted, however, that the London Centre is at 35, Old 
Queen-street, S.W.1, and not at the address of the 
London Regional Office. 


Northern Region: Clarendon House, Clayton-street 
West, Newcastle-on-Tyne, 1. 

East and West Ridings Region*: 8a, Duncan-street, 
Lower Briggate, Leeds, 1. 

North Midland Region : 
Nottingham. 

London and South-Eastern and Eastern Regions*: 
2, Queen Anne’s-gate Buildings, S.W.1. 

Southern Region: 8-10, Station-road, Reading. 

South-Western Region*: Royal London House, Queen 
Charlotte-street, Bristol, 1. 

Wales: G.E.C. Building, Kingsway, Cardiff. ‘ 

Midland Region*: C.M.L. Buildings, Great Charles- 
street, Birmingham, 3. 

North-Western Region*: Britannia House, Fountain- 
street, Manchester, 2. 

Scotland* : 21, Glassford-street, Glasgow, C.1. 

Northern Ireland: Law Court Buildings, Chichester 
street, Belfast. 


51-55, Clifton-boulevard, 





THE IRON AND STEEL INSTITUTE. 


Tue 76th annual general meeting of the Iron and 
Steel Institute will be held at the Institution of Civil 
Engineers, Great George-street, London, S.W.1, on 
Wednesday and Thursday, May 9 and 10. The Insti- 
tute of British Foundrymen have been invited to take 
part in the proceedings. On the first day the meeting 
will commence at 10.30 a.m., and after the transaction 
of the official business, the President, Mr. Arthur Dor- 
man, will present the Bessemer Gold Medal to Mr. 
Harold Wright, of Messrs. Dorman, Long and Company, 
Limited, Middlesbrough, and the Williams Prize to 
Mr. G. D. Elliot, of The United Steel Companies, 
Limited, Appleby-Frodingham. Two papers will then 
be presented and discussed, namely, “‘ The Application 
of Radiography to the Improvement of Foundry 
Technique,” by Dr. R. Jackson; and “ First Report 
of the Foundry Practice Sub-Committee of the Steel 
Castings Research Committee.” The afternoon session 
will commence at 2.30 p.m. Four papers will be 
presented riamely, ““The Influence of Centrifugal 
Casting upon the Structure and Properties of x 
by Dr. L. Northcott and Mr. D. McLean ; “ Examina- 
tion of Two Ingots of Free-Cutting Steel, One Contain- 
ing Lead and the Other Lead. Free,” by Mr. C. S. 
Graham ; * The Microscopical Examination of Samples 
of Lead-Bearing and Lead-Free Steels and Ingot 
Irons,” by Mr. T. H. Schofield ; and “ Mode of Occur- 
rence of Lead in Lead-Bearing Steels and the Mechan- 
ism of the Exudation Test,” by Mr. W. E. Bardgett and 
Mr. R. E. Lismer. 

On the second day of the meeting, May 10, the pro- 
ceedings will open at 9.45 a.m., when three papers will 
be presented and then discussed jointly. The three 
papers are “ The Constitution of Basic Steel Furnace 
Slags,” by Mr. J. R. Rait and Mr. H. J. Goldschmidt ; 
““The Phosphorus Reaction in Basic Open-Hearth 
Practice,” by Mr. Y. K. Zea; and “ A Study of the 
Basic Open-Hearth Process, with Particular Reference 
to Slag Constitution,’ by Mr. A. H. Jay. The meeting will 
conclude with a luncheon, to be held at 1 for 1.15 p.m., 
at the Connaught Rooms, Great Queen-street, W.C.2. 





THE LATE PrROFEssoR H. Kiven, D.S.C.—We note 
with regret the death of Professor Herbert Klugh, which 
occurred in a nursing home in Guildford, on April 9. 
Professor Klugh, who served for 40 years in what is 
now known as the City and Guilds ( Engineering) College, 
was born at Edgbaston in 1862. He was educated 
at Birmingham Grammar School and at Bedford School 
and, in 1881, went up to Clare College, Cambridge, 
where he obtained the B.A. degree in 1884. After gain- 
ing some experience in teaching, he entered the Central 
Institution of the City of Guilds of London Institute, 
South Kensington, in 1887 as junior assistant to Pro- 
fessor Henrici, LL.D., F.R.S., in the Department of 
Mathematics. He was eventually appointed assistant 
professor in mathematics and continued to serve in this 
capacity when the City and Guilds (Engineering) College 
was constituted as the engineering section of the Imperial 
College of Science and Technology in 1911. Professor 
Klugh retired under the age limit in 1927. For many 
years an enthusiastic yachtsman, he joined the R.N.V.R. 
in 1914, at the age of 52, and served, first as sub-lieutenant 
and then as lieutenant, in the mine-sweeping service, 
ultimately commanding a flotilla. Before returning to 
his post at the College in May, 1920, he was sent round 
the coast in a trawler to instruct fishermen on how to deal 
with mines foul of their nets. For his services he was 
awarded the Distinguished Service Cross. Soon after the 
outbreak of the present war, although 78 years of age, 
Professor Klugh was accepted for the River Thames 
Emergency Service and remained afloat until two years 
ago when he transferred to the Home Guard, in which 
he continued to serve as long as his health permitted. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 


Hollow Glass Blocks.—A new specification, B.S. No. 
1207-1944, covers hollow glass blocks, sometimes 
known as “ glass bricks,” which are translucent glass 
units having various patterns moulded on their interior 
or exterior, or on both, surfaces. The blocks are used 
for internal and external wall in buildings and 
are not normally bonded into other wall units, the panel 
being built free of the main structure into recesses, 
to avoid risks due to possible settlement or expansion. 
The units are not intended to carry superimposed loads, 
but, provided all the requirements of the present 
specification are met, they will have adequate strength 
to carry their own weight to a maximum height of 
20 ft. and to resist lateral pressure if individual panels 
do not exceed 120 sq. ft. in area. The specification 
covers units of two types, namely, square blocks and 
rounded 90-deg. angle corner blocks. The composition 
of the glass, its thickness and other dimensions, the 
surface finish and the nature of the jointing faces are 
specified. [Price 2s., postage included.]} 

Fireclay Sinks.—Another new specification B.S. No. 
1206-1945, relates to the dimensions and workmanship 
of glazed fireclay sinks. Two types of sinks, each of 
which may be obtained in two sizes, are specified. The 
first type comprises reversible sinks, without shelves, 
measuring, overall, 18 in. wide by 10 in. deep by 
30 in. or 24 in. long. The second type comprises sinks, 
with back shelves for soap, etc., having an overall 
width and a depth of 21 in. and 10 in., respectively, 
and overall of 30 in. or 24 in. The clauses 
contained in the specification cover construction and 
dimensions, the types of waste holes and overflows, and 
details of the tap holes in the case of sinks provided with 
shelves. It is also stipulated that all sinks made in 
accordance with the present British Standard shall be 
clearly and indelibly marked with the name or identifica- 
tion device of the manufacturer and with the specifica- 
tion number. Drawings of the sinks covered by the 
specification are included. [Price 2s., postage in- 
cluded. ] 

Codes on Gas Installations.—The Codes of Practice 
Committee for Civil Engineering, Public Works, Build- 
ing and Constructional Work have issued, for comment, 
the drafts of four Codes of Practice in the Building 
Series. These deal with gas installations and comprise 
Code 3-421 on the Installation of Gas Service Pipes ; 
Code 3-4211 on Gas Metering and Consumers Control ; 
Code 3-422 on Gas Installation Pipes ; and Code 3-4233 
on Space Heating by Means of Independent Gas 
Appliances. The Codes have been prepared by a com- 
mittee convened by the Institution of Gas Engineers 
and have been approved by the ineering Services 
Sectional Committee on behalf of the Codes of Practice 
Committee for circulation for comment. Each Code is 
divided into sections, headed, respectively, general 
considerations ; materials, appliances and components ; 
design considerations; nature of work off the site ; 
nature of work on the site; inspection and testing ; 
maintenance; and appendices. Comments received 
by the Institution, up till May 9, will be examined b 
the Code and Drafting Committee. The final dra 
will be submitted by the Engineering Services Sec- 
tional Committee for the approval of the Codes of 
Practice Committee. [Price, of each draft Code, 2s., 
postage included.] 





BOOKS RECEIVED. 


Research Reports of the British Non-Ferrous Metals Re- 
search Association. No. 661. Shrinkage and Gas 
Effects in the Casting of Non-Ferrous Metals and Alloys. 
By W. A. BAKER. London: Offices of the Association, 
Euston-street, N.W.1. [Price 7s. 6d.] . 

United States Bureau of Mines. Technical Paper No. 668. 
Low-Temperature Carbonisation of Alaskan Coals. By 
W. A. SELVIG, W. H. Ope and Joserpu D. Davis. 
Washington: Superintendent of Documents. [Price 
10 cents.) 

University of Iinois. Engineering Experiment Station. 
Bulletin No. 352. Impact on Railway Bridges. By 
C. T. G. Looney. Urbana, Ill., U.S.A.: The Director, 
Engineering Experiment Station, University of Illinois. 
{Price 1 dol.] 

The Elements of Workshop Training. A Textbook for 
Works Apprentices. By EpGar J. LARKIN. London: 
Sir Isaac Pitman and Sons, Limited. [Price 12s. 6d. 
net.) 

Electro-Plating : A Survey of Modern Practice, Including 
the Analysis of Solutions. By SAMUEL FIELD and 
A. DUDLEY WEnLL. Fifthedition. London: Sir Isaac 





Pitman and Sons, Limited. [Price 15s. net.) 





——. 


———. 


PERSONAL. 


VISCOUNT MARGESSON OF RuGBY has joined the 
board of directors of International Combustion, Limited, 
He is also a director of The General Electric Company, 
Limited, and of the Tunnel Portland Cement Company, 
Limited. } 


Mr. NORBERT MERZ, A.C.A., F.C.LS., who has been 
chairman of the board of A. Reyrolle and Company, 
Limited, since 1939, retired on April 19 after 44 years’ 
service with the company. His successor is MR. Gikorgr 
WANSBROUGH, hitherto deputy chairman, and also q 
director of C. A. Parsons and Company, Limited, British 
Power and Light Corporation, Limited, and other com- 
panies. CoL. B. H. Legson, O.B.E., T.D., M.L.E.E., a 
director and general manager of A. Reyrolle and Com- 
pany, Limited, has been appointed managing director, 


Mr. J. Henry, for many years a director and manager 
of Edwin Danks and Company (Oldbury), Limited, 
Birmingham, has been elected chairman of the board, 
Mr. L. SHaw Davis, of Babcock and Wilcox, Limited, 
has been elected a director of Edwin Danks and Company 
(Oldbury), Limited. 


Mr. ARTHUR HUGHEs has relinquished his position as 
managing director of Henry Hughes and Son, Limited, 
after 50 years’ service. He will, however, continue to 
serve both Kelvin, Bottomley and Baird, Limited, and 
Henry Hughes and Son, Limited, as an advisory and 
consultative director. Mr. F. A. KInG and Mr. G. B. G. 
POTTER have been appointed joint managing directors of 
these two firms. Mr. Potter is also a director of Smith's 
Aircraft Instruments, Limited. 


Mr. A. W. NETHERCOTT, B.Sc., M.Inst.C.E., Super- 
intendent Engineer, Air Ministry Works Directorate, has 
been seconded to the Ministry of Labour and National 
Service as head of the Central (Technical and Scientific) 
Register Section, dealing with architects’, civil engineers’, 
surveyors’ and land agents’ appointments. 


Mr. R. W. AYERS, who has held the position of general 
manager to Sciaky Electric Welding Machines, Limited, 
for the last four years, has been elected to the board of 
directors and now takes up the office of managing director. 


Mr. R. P. BrippLe#, C.B.E., has been appointed Regional 
Port Director for the North-Western Area, Ministry of 
War Transport, in succession to Mr. R. Letcu, who has 
resigned owing to ill health. 


Mr. C. W. J. Tarrs, M.Sc. (Eng.), M.I.Mech.E., has 
been reappointed to act as representative of the Institu- 
tion of Mechanical Engineers on the Automobile Research 
Committee of the Institution of Automobile Engineers. 


Mr. G. B. Brook, F.R.LC., F.R.S.E., who was for many 
years chief chemist to the British Aluminium Company, 
Limited, has now retired from the post of metallurgical 
manager to D. F. Taylor and Company, Limited, Newhall 
Rolling Mills, Birmingham, but has been retained as 
consultant metallurgist. His permanent address is 
Cravenhurst, Baslow, Derbyshire. 


On the nomination of the Ministry of Aircraft Produc- 
tion, the Council of the Institution of Electrical Engineers 
have appointed Mr. J. P. JeErrcock, A.M.I.E.E., an addi- 
tional member of the Committee for the Electrical Equip- 
ment of Aircraft. 


Mr. H. W. J. POWELL, F.S.1., has been renominated to 
serve on the Thames Development Board for a further 
period of three years as the representative of the Char- 
tered Surveyors’ Institution. The election of Mr. ROLLo 
S. BaRRETT, F.S.I., as chairman of the Northumberland 
and Durham Branch of the Institution has been con- 
firmed. 


Mr. HAROLD BRAMLEY, B.Sc., A.M.I.Mech.E., has been 
appointed Head of the Mechanical and Automobile En- 
gineering Departments of the Technical College, Don- 
caster. 


Mr. A. B. WINTERBOTTOM, M.Sc.Tech. (Manch.), has 
left the staff of the British Non-Ferrous Metals Research 
Association to take up the appointment of lecturer in 
electrometallurgy in the University of Manchester. 


Mr. STANLEY JONES has been appointed deputy gas 
engineer and manager to the County Borough of Middles- 
brough. 


THE POWER PLANT COMPANY, LIMITED, West Drayton, 
Middx., have opened a new office, to cover the counties of 
Lancashire, Cheshire, Westmorland, Cumberland, Flint- 
shire and Denbighshire, at Imperial Buildings, 19, Old 
Millgate, Manchester, 4. (Telephone. Blackfriars 8581.) 
The manager is Mr. J. F. BRADSHAW. 


Mr. E. C. BreDIN, M.I.Mech.E., M.I.C.E.I., formerly 
general manager, Great Southern Railways (Ireland), has 
been appointed general manager of the newly formed 
Irish Transport Company. 

The headquarters of Mr. A. HEALEY, director of pro- 
duction, Dunlop Rubber Company, Limited, have been 
transferred from Fort Dunlop to St. James’s House, St. 
James’s-street, London, 8.W.1. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 

Scottish Coal.—The output of coal is still very dis- 
appointing, and matters within the past week or so have 
been aggravated by unofficial stoppages in various parts 
of the western coalfield. Opencast production has been 
hindered by wet weather, so that supplies generally are 
extremely searce. The collieries are mainly preoccupied 
with their directions for public-utility supplies and for 
Government needs, including orders for the Admiralty. 
Railways are very high on the list at the moment 
owing to the dangerously low level of their coal 
reserves. Gasworks have improved a little, and elec- 
tricity undertakings are rather better off than they were, 
but the position of ordinary industrial and commercial 
consumers shows no improvement. The restoration of 
the 25 per cent. cut in gas and electricity has relieved 
industry and restored production, but the delivery of 
coal is still a matter of uncertainty and disappointment. 
It has been unofficially reported that a new “ summer 
programme " tnay be brought out in early May, with a 
view to making provision for restocking against next 
winter’s requirements. It will apparently depend on the 
extent of the decline in certain industrial demands for 
coal with the completion of various war contracts, to- 
gether with the extent of the provision to be made for 
Admiralty and other Service contracts and orders. No 
reliance is being placed on any output recovery in 
framing a tentative summer programme. The domestic 
trade is still getting only about 70 per cent. of the normal 
basic tonnage allocation, but seasonal influences have 
moderated the demand and the position is not unduly 
urgent. 


Scottish Steel—The volume of business accruing at 
local works is small and uneven. The plate mills are 
working very light programmes owing to the decline in 
shipyard specifications ; locomotive plates are moving 
well, however. The large section and bar mills are 
reported to be supplied with a fair volume of business for 
shell steel and rails, but the position at guide mills and 
merchant mills has fallen off appreciably. Deliveries of 
small bars and sections can be given promptly by most 
makers. The sheet trade is busy, the demand being 
mainly for light black sheets and galvanised material, 
delivery of which cannot generally be advised earlier 
than Period 4. Scottish tubemakers are maintaining 
their recent improvement, and are making preparations 
for the resumption of normal production when the present 
war orders are completed. 





NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—Speaking at a meeting in 
Cardiff during the past week, Major Ivor David, consult- 
ing engineer, stated that, in the South Wales coalfield 
last year, 30 per cent. of the coal was cut by machine and 
about 51 per cent. was mechanically conveyed. The 
increase in the amount of coal cut at the face had been 
disappointing for the country as a whole. In the best 
cases the increase was 50 per cent. but in South Wales it 
was under 5 per cent. Major David suggested that, 
with the wholehearted co-operation of the miners, the 
Reid re-organisation scheme would produce ample sup- 
plies of coal at prices which would permit the dependent 
industries to compete in world markets and the mining 
industry to pay reasonable wages and provide regular 
employment. Business was difficult to negotiate on the 
Welsh steam-coal market last week, especially for cus- 
tomers not highly placed on the list of priorities. After 
the needs of the war factories, railways, gas and elec- 
tricity undertakings had been met, supplies were very 
limited, and many ordinary industrial users had to be 
content with what qualities could be made available for 
them. Shipments were made steadily but were almost 
entirely in respect of directed cargoes for the liberated 
countries and the principal coaling depots. Neutral 
inquiry was slow. Order books for the large sorts were 
well filed for some time to come and a firm tone ruled, 
while the sized and bituminous smalls were practically 
unobtainable for a long while ahead and commanded high 
figures. Dry steams were busy, but there was little 
activity among the lower grades. Cokes and patent fuel 
Were in sustained request. 
_ Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states that, 
last week, steady conditions ruled in the market for tin- 
plates and their substitutes, and that the volume of 
business done with home consumers, for delivery during 
the current quarter, was satisfactory under war-time 
conditions. Theexportmarket continued quiet, although 
there was a slight increase in sales. Steel sheets were 
still in strong demand and orders for early delivery were 
difficult to place. Business in iron and steel scrap dis- 
Played a fair amount of activity and the demand for the 
heavier and better qualities was stronger. The prices of 
tin-plates, steel sheets, and other iron and steel products 
and non-ferrous metals continued unchanged. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Some steel and engineering works are 
busy, while others could take many more orders. Plans 
are well advanced for dealing with post-war trade, and 
in some departments, notably railway materials, there 
is a good deal of work on hand for both the home and 
export markets. The agricultural steel departments 
catering for the requirements of the agricultural engineer- 
ing centres in machine parts, and for the general trade 
in agricultural tools and implements are very busy. 
Labour shortage is one of the most troubl probl 
facing firms with good overseas prospects, and it is not 
possible to accept orders freely owing to inability to 
secure the release of skilled men from the Forces, er to 
obtain readily the materials needed. Manufacturers are 
expressing growing concern at rising prices of coal and 
coke and their effect upon all production costs. 

South Yorkshire Coal Trade.—Coal is coming forward 
a little more freely, but appropriations of coal of most 
grades for use in war areas abroad are reducing consider- 
ably the availability of supplies for home use. Industrial 
concerns are not able to make much headway with the 
building up of their reserve stocks of fuel, and gas and 
electricity undertakings are similarly situated. The con- 
servation of coal supplies by the curtailment of coke 
production has accentuated the shortage of coke, par- 
ticularly for the domestic market. House coal also is in 
short supply and a large quantity of outcrop of coal is 
being diverted to the house-coal market. Ordinary 
export business in coal and coke is out of the question. 








NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—There is little to report in the iron 
and allied trades. Preparations to switch over quickly 
from the production of war requirements to that of com- 
modities for ordinary commercial undertakings have been 
made by manufacturers of most descriptions of material 
and a definite movement towards a return to normal 
market conditions is likely to be followed rapidly by 
substantial negotiations. The few transactions already 
sanctioned include one or two export sales. Native iron- 
stone and limestone are in ample supply, but supplies of 
pig iron and semi-finished steel are barely equal to 
current requirements. The lighter descriptions of 
finished steel are well sold and one or two heavy finished- 
steel commodities are in slightly better demand. 


Foundry and Basic Iron.—The available tonnage of 
foundry iron is being consumed and the denfand is 
expanding. The irregular make of the Tees-side blast- 
furnaces is contributing little to current requirements 
but merchants are still able to provide North East Coast 
users with iron from other producing areas. Stocks, 
however, are extremely light and the demand for in- 
creased deliveries is keen. Basic-iron production is 
sufficient for the needs of the makers’ own consuming 
plants but leaves no surplus for use elsewhere. 

Hematite, Low-Phosphorus and Refined Iron.—The 
hematite situation still necessitates very careful handling 
of available tonnage. Production continues inconveni- 
ently short of demand and the scarcity necessitates the 
strict adherence to the control of allocation regulations. 
The requirements of the local consuming works are 
absorbing the entire outputs of low- and medium- 
phosphorus iron and of refined qualities. 


Manufactured Iron and Steel.—There is no actual 
shortage of semi-finished iron and the demands of the 
re-rollers for maximum deliveries of steel semies are 
receiving attention. Pressure is greatest for prime billets, 
short bars and blooms, but inferior qualities are readily 
disposed of. Conditions in the various branches of the 
finished-iron trade are somewhat better than they have 
been although slackness continues atsome works. Makers 
of heavy plates and sections, although rather better em- 
ployed, could handle more work. On the other hand, 
manufacturers of light sheets are too extensively sold to 
enter into further commitments except for distant 
delivery dates. Producers of railway material have a lot 
of work in hand and manufacturers of colliery equipment 
have well filled order books. 





EXHIBITION ON SURFACE FINISH, MANCHESTER.— 
Messrs. Gaston E. Marbaix, Limited, Humglas House, 
22, Carlisle-place, London, S.W.1, are arranging an 
exhibition on “ Surface Finish’ to be held at their 
Manchester office, 5, Gore-street, Piccadilly, Manchester, 
from 10 a.m. to 5 p.m., and from 7 to 8 p.m., on Tuesday 
and Wednesday, May 1 and 2. The exhibits will be on 
lines similar to their display at the recent conference on 
surface finish held at the Institution of Mechanical 
Engineers. Applications for tickets of admission to the 
exhibition should be made to the firm’s London office. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF MECHANICAL ENGINEERS.—Southern 
Branch: Saturday, April 21, 2 p.m., Kimbell’s Res- 
taurant, Osborne-road, Southsea. ‘“ Expanded Tube 
Joints in Boiler Drums,” by Messrs. W. B. Shannon, 
C. W. Pratt, T. B. Webb and W. B. Carlson. Yorkshire 
Graduates’ Section: Saturday, April 21, 2.30 p.m., 
Leeds College of Technology, Cookridge-street, Leeds. 
Chairman’s Address on “The Application of Electric 
Heat in Engineering Practice,” by Mr. J. T. Copeland. 
Midland Graduates’ Section : Monday, April 23, 6.45 p.m., 
Technical College, Coventry. ‘“‘ Plastics: Some Proper- 
ties and Applications,” by Mr. Jarman. North-Western 
Branch: Thursday, April 26, 6.45 p.m., Engineers’ Club, 
Manchester. (i) “ Progress in the Welding and Inspection 
of Butt Joints in Piping for Power Plant,” by Mr. A. H. 
Goodger. (ii) “ Site Radiology of Butt Welded Joints,” 
by Mr. E. Thomas. Institution: Friday, April 27, 5.30 
p.m., Storey’s-gate, St. James’s Park, S.W.1. Informal 
Discussion on “ The Co-ordination of Existing Research 
Data,” to be opened by Dr. W. A. Tuplin. East Midlands 
Branch: Friday, April 27, 7 p.m., Technical College, 
Chesterfield. ‘“‘ Fencing of Dangerous Parts of Machi- 
nery,” by Mr. H. A. Hepburn. 

INSTITUTION OF AUTOMOBILE ENGINEERS.— North- 
Western Centre: Saturday, April 21, 2.30 p.m., Engineers’ 
Club, Manchester. “ Progress in Motor-Cycle Engines, 
with Some Notes on Combustion,” by Mr. Joe Craig. 

ASSOCIATION FOR SCIENTIFIC PHOTOGRAPHY.—Satur- 
day, April 21, 2.30 p.m., Caxton Hall, Victoria-street, 
S8.W.1. “‘ Micrography and Cinemicrography Apparatus,” 
by Mr. E. Mackie. 

INSTITUTE OF EcoNOMIC ENGINEERING.— Midland 
Section: Saturday, April 21, 3 p.m., Technical College, 
Coventry. “ Factory Layout Planning,” by Mr. J. K. 
Freeman. 

Roya Society or Arts.—Monday, April 23, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. Cantor Lec- 
ture II. “‘ Chemicals from Petroleum,” by Sir Frank 
Smith, F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Monday, 
April 23, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. Informal Meeting. Discussion on “ Electrical 
Aids to Public Speaking,’’ to be opened by Mr. P. G. A. H. 
Voigt. Mersey and North Wales Centre: Monday, 
April 23, 5.30 p.m., Liverpool Royal Institution, Colquitt- 
street, Liverpool. Annual Meeting. (i) “‘ Some Notes on 
Coal Mining,” by Mr. E. W. Ashby. (ii) ‘‘ Speed Control 
of D.C. Motors with the Grid-Controlled Mercury-Are 
Rectifier,” by Mr. A. R. Davies. (iii) “‘ Costing of Engi- 
neering’ Work,” by Mr. D. J. Pearce. Radio Section: 
Wednesday, April 25, 5.30 p.m., Savoy-plac¢, Victoria- 
embankment, W.C.2. Lecture: “The Fgndamental 
Principles of Frequency Modulation,” by Dig Balth van 
der Pol. Scottish Centre: Wednesday, Aprii 25, 6 p.m., 
Heriot-Watt College, Edinburgh. Annual Mecting. “ The 
Electrical Aspect of Farm Mechanisation,” by Mr. C. A. 
Cameron-Brown. Institution: Thursday, April 26, 5.30 
p.m., Savoy-place, Victoria-embankment, W.©.2. Thirty- 
Sixth Kelvin Lecture “ Electric Currents in the Atmo- 
sphere,” by Sir Edward V. Appleton, F.R.S. North- 
Eastern Students’ Section: Friday, April 27, 6.30 p.m., 
Neville Hall, Neweastle-upon-Tyne. Annual Meeting. 

INSTITUTION OF CIVIL ENGINEERS.—Tuesday, April 24, 
5.30 p.m., Great George-street, S.W.1. “ The Design of 
Locomotive Sheds,” by Mr. Arthur Dean. North-Western 
Association : Wednesday, April 25, 6.30 p.m., Engineers’ 
Club, Manchester. Annual Meeting. Film of ‘‘ The Mul- 
berry Harbour.” Saturday, April 28, 1 p.m., Engineers’ 
Club, Manchester. Luncheon. 


SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
April 24, 6.30 p.m., 198, West-street, Sheffield. ‘“‘ The 
Significance of the Mechanical Test Properties of Metals,” 
by Dr. H. O'Neill. 

RoyaL SANrTrarRy INsTITUTE.—Wednesday, April 25, 
3.30 p.m., 90, Buckingham Palace-road, S.W.1. “‘ Design 
and Construction of Sewage-Disposal Works for War-Time 
Establishments,” by Mr. H. D. Manning. 

INSTITUTION OF HEATING AND VENTILATING ENGIN- 
EERS.—Wednesday, April 25, 6 p.m., Institution of 
Mechanical Engineers, Storey’s-gate, S.W.1. ‘‘ Selection 
of Fuels for Different Purposes,” by Mr. E. B. Johnson. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Birmingham 
Branch: Wednesday, April 25, 7 p.m., James Watt 
Memorial Institute, Birmingham. Annual Meeting. 
“Some Aspects of Electric Melting in the Foundry,” by 
Mr. A. G. Robiette. London Branch: \Vednesday, April 
25, 8 p.m., Charing Cross Hotel, W.C.2. Annual Meeting. 
Short Paper Competition. 


JUNIOR INSTITUTION OF ENGINEERS.-—Friday, April 27. 
6.30 p.m., 39, Victoria-street, S.W.1. “‘ Pre-Cast Reim 
forced Concrete Frames,” by Mr. C. E. Reynolds. 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMprte Bar 3663 and 3664. 


All editorial mdence should be addressed 
to the Editor and all other correspondence to the 
Manager. 


Accounts are payable to “‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 











SUBSCRIPTIONS. 


‘““ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom _................ £3 5 0 
For Canada— 
Thin paper copies ............... £2 18 6 
Thick paper copies... 3 3 0 
For all other places abroad— 
Thin paper copies ............... 8 3 0 
Thick paper copies... £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the 
art paper wrap fo on the inside black and white 
and in the bu ign» two-colour supplement, as 
well as for insets, obtained on application to 
the Manager. The are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 
a of “Appointments Open,” “‘ Situations 
Wanted,” ‘‘ Tenders,” etg., is 6s. for the first four lines 
or under and ls. 6d. line up to one inch. The 
line averages six wi and when an advertisement 
measures an inch or more, the charge is 18s. per inch. 
If use is made of a box number the extra is 
1s. per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
= ~ all classified advertisements can be obtained 
at lowing rates :—5 per cent. for six; 1 
cent. for thirteen ; 25 per cent. for Sotaincien ed 
334 per cent. for fifty-two insertions. 


TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 
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The Index to Vol. 158 of ENGINEERING 
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be sent to any reader, without charge and 
paaee paid, on application being made to the 
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ELECTRICITY SUPPLY IN 
GREAT BRITAIN. 


For more than five years, much statistical and 
other information about British public services has 
been carefully withheld from the public of this 
country lest a watchful enemy should profit by it 
and turn the gratuitous data to military advantage. 
Some sufferers from this policy of silence—ourselves 
among them on occasion—have wondered whether, 
after all, the suppression of such facts and figures 
regarding past performance was not being overdone, 
and whether it did not attribute to the enemy an 
astuteness and an ability in co-ordination of a higher 
standard than he really possessed, or else an intelli- 
gence service of a singularly poor quality. It may 
be, of course, that the profundity of the censorship 
“‘black-out ’ was guided actually—though the 
public could not be told as much—by the know- 
ledge of the success of British Intelligence in laying 
bare the enemy’s secrets of production and supply ; 
though recollections of certain statements by the 
Ministry of Economic Warfare about Germany’s 
oil reserves induces some doubt whether this can 
be the true explanation. Be that as it may, a 
realisation appears to be growing in official circles 
that the Germans are now rather too preoccupied, 
even if they were able, to make elaborate and pains- 
taking deductions from statistical results covering 
periods already well past. 

One of the first fruits of this relaxation of former 
restrictions is the 17th annual report* of the Central 
Electricity Board, dealing primarily with the twelve 
months ended December 31, 1944, but containing 
also some amplification of the earlier reports cover- 
ing the preceding four years. This more liberal 
treatment of an essential public service comes none 
too soon, for the recent restriction of electricity 
| ipplies, short though they were in their more 
severe manifestations, caused considerable anxiety 
throughout the country and probably did more 
than any ministerial exhortations ‘to bring home 
to the public in general the serious straits to which 
they would be reduced if circumstances should 
compel more prolonged cessations of the supply. 
At the outbreak of the war, there was a good deal 
of anxiety regarding the possibility of extensive 
interruptions in supply as a result of enemy action. 
In the event, these fears were not realised except 
in a few instances, merely local in their effects, and, 





* London: Whitehead Morris, Limited, 72-78, Fleet- 
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dependence upon the main’ ce of electric power, 
querulousness which 
it is well to correct: a funciion which this more 
detailed report should assist materially to discharge. 

The magnitude of the collective electricity under- 
takings of the country is well illustrated by the 
fact that, in 1944, the total quantity generated in 
public supply stations amouated to 38,354 million 
units. This represents an increase of 3-8 per cent. 
over the total for 1943, and 45-2 per cent. over that 
of 1939. The load factor on the grid system, 
47-6 per cent., was about the same as in the pre- 
vious year. At the end of 1944, the grid contained 
5,142 miles of transmission lines, of which 3,614 
miles were operated at 132,000 volts; and the 
system included 348 switching and transformer 
stations, with an aggregate transformer capacity 
of 13,422,750 kVA. The existence of the grid 
greatly facilitated the distribution of war-time 
factories in the less vulnerable parts of the country, 
largely irrespective of the generating capacity 
already installed there ; but these war-time demands 
introduced - extensive changes in the location of 
demands and, in fact, have strained the capacity of 
the system to the utmost. It became necessary, 
therefore, to carry out certain additions to the grid 
in order to reinforce the interconnections between 
different areas; to construct new power stations 
was not practicable in view of the urgency of the 
problem, and much of the material required for the 
grid extensions had to be obtained from the United 
States, home manufacturing capacity being fully 
engaged on other essential work. 

At the beginning of the year, the number of 

“ selected stations” was 142, with a total installed 
capacity of 10,984,656 kW. In the course of the 
year, one station ceased to be “selected,” but 
certain additions were xnaade to the plant elsewhere, 
so that, by the end of 1944, the total installed 
capacity had increased to 11,254,081 kW. These 
additions, however, fell far short of the programme 
of extensions that had been contemplated, owing to 
the need to concentrate all available manufacturing 
resources on the production of war equipment ; 
indeed, there had been, earlier in the war, an almost 
complete embargo on such work. In 1943, the 
Board obtained sanction to make the preliminary 
arrangements to provide plant equivalent to 
1,384,000 kW, but this was subject to further con- 
sent before the work could be put in hand. The 
position at the beginning of 1944, therefore, was 
that, of the total of 1,090,300 kW of plant approved 
between 1940 and 1943 for construction, 552,300 
kW had been brought into use, and 538,000 kW 
was still in process of completion ; while, as stated, 
a further 1,384,000 kW was in abeyance, but in- 
tended for completion in 1947 and 1948. In March, 
1944, the ban was partly lifted and authority given 
for the manufacture of 347,000 kW of plant, a figure 
which was raised subsequently to 351,500 kW. This 
work was put in hand, the completion date being 
advanced to the autumn of 1946. 

The urgent need for more plant became increas- 
ingly evident, however, and renewed representations 
were made to the Government; with the result 
that, in July, 1944, approval was obtained for the 
manufacture of a further 1,197,000 kW of plant 
(later adjusted to 1,198,700 kW). The revised 
estimates of demand on which this application was 
based assumed that the war would end in Europe 
in the autumn of 1944 and, in the Far East, in 
autumn, 1946; that “black-out” restrictions 
would cease with the cessation of hostilities in 
Europe, and that the continuance of “summer 
time ” throughout the winter would end in 1947 ; 
that civilian rationing, and the control of raw 
materials and labour, would continue until 1948, 
but on a graduaily reducing scale ; and that about 
three-quarters of the new industrial capacity created 
for war purposes would be converted to peace- 
time use. There were other considerations taken 
into account, many of them less easily predictable 
with accuracy than the foregoing; for example, 
that financial control would be maintained suffi- 
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ciently to prevent any post-war boom or depression, 
that the Government policy of full employment 
would be achieved by 1948 and major variations 
in the trade position, international as well as 
domestic, would be avoided, and that no artificial 
restriction would be placed upon the development 
of public electricity supplies in any of the markets 
served. 

The estimates thus made indicated that a much 
greater capacity would be needed than had been 
supposed, to safeguard the position in the winters 
of 1947-8 and 1948-9, and that efforts should be 
made to complete some extra capacity for the 
winter of 1946-7. A re-allocation of plant was 
undertaken, therefore, and was approved by the 
Electricity Commissioners; though, so far, the 
Minister of Production has not been able to authorise 
the manufacture of any of it. The position at the 
end of the year was that programmes for extensions 
had been approved, amounting to nearly three 
million kilowatts ; including the programmes which 
are still subject to consideration, the total is 
3,394,200 kW. 

The Board point out, however, that, after the 
programmes have been approved, directions issued 
for extensions, and arrangements made for new 
stations, the authorised undertakers must still obtain 
the various consents required by statute ; and that 
the delays thus entailed have been aggravated dur- 
ing the war by the lack of official priority for the 
work and the consequent impossibility of securing 
adequate labour. There are also the problems 
involved by considerations of town and country 
planning, and the expectation of those interested 
in such developments that, to quote the report, 
“* developments of the Grid and the Selected Stations 
connected with it should conform to their wishes 
which, as yet, lack definition and, so far as electricity 
is concerned, do not always appear to be consistent 
with technical and economic requirements.” It is 
to be feared, therefore, that the completion of the 
programmes indicated may be seriously delayed. 

The more immediate problem, however, is how to 
maintain supplies with the plant now installed, and 
under the constant threat of a shortage of coal. 
The coal situation, in particular, has caused much 
anxiety during the year under review, and there were 
occasions when some stations had less than two 
weeks’ requirements of fuel in hand. During the 
summer, stocks were built up to some extent, but 
the maximum reached was only 3,550,000 tons, as 
compared with 3,860,000 tons in the previous year ; 
moreover, fluctuations in the quality of the coal 
delivered caused added complications, by making 
it impossible to maintain the rated output of the 
stations. On occasions, it is stated, the reduction 
in effective capacity due to this cause was as high as 
300,000 kW, and labour shortage made it increas- 
ingly difficult to overhaul plant quickly. In pre- 
war years, at the time of peak loads, the plant out 
of service amounted to approximately 6 per cent., 
whereas on the day of maximum demand in 1944 
the figure exceeded 18 per cent.; and, although 
efforts were made to carry out maintenance work in 
the summer as far as possible, and ample notice of 
the labour requirements was conveyed to the Minis- 
try of Labour through the Electricity Commissioners, 
the additional labour actually provided was only 
44 per cent. of what was needed. In consequence, 
the work was delayed and on November 9, when 
“Southern England ” suffered the first deliberate 
interruption of supply by the operation of emergency 
measures, some 2} per cent. of the total load being 
shed for half an hour at the peak, 26 per cent. of the 
aggregate generating capacity controlled by the 
Board was out of action. On November 16, when 
part of the load was again shed, 23 per cent. of the 
plant was out of service. We understand that 
special efforts are being made to avoid a repetition 
of these difficulties during next winter, by carrying 
out all possible work during the summer, by keeping 
the better qualities of coal for winter use, and by 
other means. To make these measures effective, how- 
ever, it will be necessary for the utmost economy to be 
observed in the consumption of current, even during 
the summer months ; because the primary shortage 
is still that of labour, and little improvement in 
this respect appears possible in time to affect the 
outlook for the winter of 1945-46, at any rate. 


THE INSTITUTION OF 
NAVAL ARCHITECTS. 


In the nature of the calling which it represents, 
the Institution of Naval Architects is never likely 
to figure among the leading institutions in point of 
size ; but its significance has never been in question 
since it was founded 85 years ago, and its Spring 
Meetings, with the opportunities they afforded 
to revive old friendships and make new ones, 
have ranked high among the institutional occasions 
of the London year. The meetings held during 
the past week have been doubly welcome, therefore, 
in that they have afforded such social opportunities 
to members and their friends who have been long 
separated by the exigencies of war, and have been 
marked by the presentation of papers which, though 
still lacking the candour of the pre-war varieties, 
have approached more nearly to that standard 
than any that have been contributed in the course 
of the past five years. The venue—the hall of the 
Institution of Mechanical Engineers—was a less 
familiar setting for a Naval Architects’ meeting than 
that of the Royal Society of Arts, but otherwise the 
atmosphere had survived very well the enforced 
interruption of war-time conditions; and Lord 
Chatfield’s presidential address, like the papers 
which followed it, showed clear signs that the 
inhibiting effects of the censorship are being relaxed 
at long last, even though he made no more than a 
passing reference to the progress made in the con- 
struction of the larger types of ships of war. 

Though the President confined his remarks mainly 
to the smaller types, however, his remarks upon 
them shed a considerable light on the magnitude and 
unique character of the national war effort in pro- 
viding such vessels in the unprecedented numbers 
required by the armed Forces without encroaching 
upon the normal shipbuilding resources of the 
country, already fully engaged in producing the 
larger and more complex types needed by the 
Royal Navy and the numerous special categories 
indicated by Sir Amos Ayre in his paper on “ Mer- 
chant Shipbuilding During the War.” It was for- 
tunate, as Lord Chatfield observed, that the small 
craft could be quickly designed and built, and that 
their relative simplicity rendered a lack of experience 
no great obstacle to the production of efficient 
designs of novelty and interest. Many of these 
auxiliary types are now familiar even to the general 
public so far as appearance is concerned, but there 
was probably a less general appreciation of the 
amount of organisation required to produce some 
60 types of landing craft, etc., in such quantities 
that approximately 4,000 of them were available to 
take part in the unique operations of ““ D-Day.” 

Designed originally for the purpose of transporting 
tanks and similar heavy war material, these landing 
craft have proved to be readily adaptable to a 
variety of other uses. Their good watertight sub- 
division, the President said, had enabled them to 
withstand severe damage without becoming unser- 
viceable ; some had continued to float after being 
cut in two. They had been converted into floating 
repair shops, and others had been fitted to act as 
armed support vessels for the protection of other 
landing craft. An outstanding successful adapta- 
tion, not specifically mentioned in Lord Chatfield’s 
address, has been the mobile rocket battery, fitted 
to fire a broadside of 60 rockets—equivalent to the 
fire power of a fair-sized cruiser. These tank land- 
ing craft; the President continued, have been built 
mainly by structural engineers who fabricated them 
at inland works and transported them in parts to 
erecting yards at the waterside, where they were 
assembled and completed for sea. Smaller craft, 
also of steel, were built and engined in the shops of 
the railway companies and in similar establishments 
where no boat had ever been built before. 

Wooden launches have been constructed in 
numbers for conveying and landing troops, and for 
service as armed escort vessels during landings ; 
the builders included various inland joinery firms. 
Other types of small craft are the motor torpedo- 
boats, motor gunboats, motor minesweepers, and 
miscellaneous launches, required for attacking 





enemy coastal traffic, for defence against E-boats, 
for the Air/Sea Rescue Service, and for minelaying 
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in enemy coastal waters. The fastest of these 
types have attained speeds of 40 knots. An un. 
usual shipbuilding undertaking was the conversion 
of nearly 1,000 Thames dumb barges to a variety 
of purposes connected with the maintenance of 
Allied troops in enemy country. They have been 
fitted with engines and rendered seaworthy, pro. 
vided with simple accommodation, and adapted to 
carry vehicles, oil or water, to effect emergency 
repairs to other equipment, and to cook and supply 
meals. This work of conversion was undertaken 
entirely at small yards, accustomed only to the 
simplest kind of work. 

Lord Chatfield’s survey included also a number of 
larger types, intermediate in size and complexity 
between those mentioned above and what may be 
termed the normal kinds of warship: for exaiple, 
frigates, corvettes and sloops, the simplified con. 
struction of which enabled them to be built in the 
smaller shipyards. Salvage ships, seagoing repair 
ships, accommodation ships, tugs of various types 
and sizes, and a wide variety of store ships, ammuni- 
tion carriers, etc., had to be constructed quickly 
and secretly, without taking men from the ordinary 
shipyards. Now that the main striking force of the 
Royal Navy is being transferred to Far Eastern 
waters, the need has arisen for various kinds of 
“amenity ships,”’ including floating breweries and 
entertainment ships, to be prepared with the 
minimum of delay ; and much additional work has 
had to be undertaken to equip the fighting ships 
more suitably to meet for long periods the arduous 
conditions of tropical waters, far removed from 
ordinary maintenance services for ships and crews. 

At the luncheon which followed the presentation 
of Lord Chatfield’s address and the paper by Sir 
Amos Ayre, there were various references to the 
tasks which will confront the British shipbuilder 
and the British naval architect in the post-war 
years. Sir Harold Yarrow alluded to the great 
amount of research remaining to be done. Sir 
Frank Alexander, Lord Mayor of London, also 
spoke in praise of the researches into shipping and 
shipbuilding problems ; though he recalled also that, 
for many years, his firm had operated a 3,000-ton 
cargo vessel which averaged 9 knots on a consump- 
tion of 9 tons of coal a day, and he suggested that a 
great many ships, despite the strides made in the 
application of science to the work of the shipbuilder, 
were no more efficient than these figures indicated. 

The opinion is quite commonly held that there 
will be a considerable surplus of shipping after the 
war, so that the cessation of war contracts may leave 
the British shipbuilding industry in a difficult situa- 
tion. We are not altogether sure that this prophecy 
is soundly based, bearing in mind the enormous 
destruction of enemy-contrelled shipping and the 
shortage of skilled shipyard labour and equipment 
which must obtain throughout Europe, consequent 
upon the damage to many yards by air and other 
methods of attack, and the death or dispersal of a 
large proportion of the skilled staffs of the yards. 
After the last war, Germany profited greatly by the 
sequestration of German shipping in part-payment 
of reparations ; so that German yards were enabled 
to concentrate on new ships while the Allies’ ship- 
owners tried to run elderly ex-German ships, bought 
from the Government at famine prices. This time, 
it may be that the Axis countries will have to be 
content to take the old ships of the Allies and to 
make the best of them; while British yards can 
build new and up-to-date ships for British owners. 
There will remain, however, large numbers of service- 
able, if naval-architecturally unorthodox, vessels of 
the special types indicated by Lord Chatfield. The 
conversion of these ships to peace-time uses should 
provide ample work for the smaller British yards, 
even allowing for the fact that some of the war 
emergency designs are so bizarre, by ordinary stan- 
dards, as to be hardly worth conversion for sale to 
owners who would much prefer to order new tonnage. 
This would leave the larger establishments free to 
accept orders for new ships of special types to suit 
owners’ requirements ; and there can be no question 
that the variety of experience afforded by the 
numerous war-time types of ship will have increased 
the versatility and adaptability of the British naval 
architect and builder, to the advantage of them- 
selves and of their customers. 
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NOTES. 


THe INSTITUTION OF NavaL ARCHITECTS. 


THE improved progress of the war is reflected in 
the fact that the Institution of Naval Architects 
has found it possible to resume the annual luncheon, 
which was held at the Connaught Rooms on Tues- 
day, April17. The President, Admiral of the Fleet 
Lord Chatfield, remarked on this brighter augury 
in proposing the toast of “Our Guests.” Lord 
Chatfield, in referring to the representatives of 
various countries who were usually present, ex- 
pressed the deep regret felt by all at the death of 
President Roosevelt and testified to his undaunted 
courage in surmounting what, to most men, would 
have been a crippling disability. The guests included 
the First Lord of the Admiralty, the Right Hon. 
A. V. Alexander, M.P., the Lord Mayor of London 
(Sir Frank S. Alexander), H.R.H. the Crown Prince 
of Sweden, representatives of the Norwegian, 
Polish and other navies, the Fleet Air Arm, the 
Merchant Navy, and the Ministry of War Transport. 
The toast was responded to by Sir Frank Alexander, 
who pointed out that the luncheon had been ren- 
dered possible in the long run by the work of the 
Royal Navy, the Merchant Navy and the Fishing 
Fleets. As one having a lengthy connection with 
shipping, he appreciated the advances made by the 
naval architect and the shipbuilder, but pointed 
out that trade prospered when the ordinary cargo 
steamer had a speed of 9 knots and burned only 
9 tons of coal per day. The only other toast on 
the list was that of “‘ The Institution of Naval 
Architects” proposed by the First Lord. Com- 
mencing with a retrospective sketch of the Institu- 
tion and its relation to naval education, Mr. Alex- 
ander warned his audience that if Britain was to 
export ships to other nations, they must be better 
and cheaper and must perform their function more 
economically than the ships that those nations 
could themselves produce. This called for alertness 
and high efficiency in the organisation and manage- 
ment of the shipyard and the greatest attention 
to research and development both in hull construc- 
tion and in marine engineering. Complacent con- 
servatism either on the part of the employer or that 
of the employee would be fatal. It was essential 
to take a long view and something of the war-time 
drive would have to be maintained in peace. He 
expressed his gratitude to Sir Amos Ayre for the 
great work he had done when Director of Merchant 
Shipbuilding. The toast was replied to by Sir 
Harold E. Yarrow, vice-president, who remarked 
that, in spite of limitations imposed by war con- 
ditions, he thought the Institution had pulled its 
weight. It intended, however, to increase its efforts. 
For one thing, a start had been made in organising 
visits to provincial centres; last year, a meeting 
was held in Glasgow, and this year one in New- 
castle was contemplated. It was intended, too, to 
strengthen contacts with similar organisations in 
the countries of our Allies and those of other nations. 
Much of this increased activity was inspired by 
Lord Chatfield. The Institution wished to record 
appreciation of the work of the former secretary, 
Mr. R. W. Dana, who had volunteered to fill tem- 
porarily the vacancy resulting from the death of 
Mr. G. V. Boys, and of Mr. P. J. Shilham, acting 
secretary during Mr. Boys’ long illness. 


FEDERATION OF BRITISH INDUSTRIES. 


At the annual general meeting of the Federation 
of British Industries, held on April 11, Sir Clive 
Baillieu, K.B.E., C.M.G., was elected President in 
succession to Sir George Nelson, M.I.E.E., 
M.I.Mech.E., who retired from the Presidency after 
holding the office for two years. In the course of 
a speech made during the meeting, Sir George 
stated that the first post-war objective of the 
British Commonwealth of Nations was to maintain 
peace and to prevent a repetition of the suffering 
and sorrows of the past six years. The second 
objective was to restore the prosperity of our 
people by providing stability of employment and 
@ satisfactory standard of life. The proper ap- 
proach to the latter was to put the machinery of 
home and international trade into motion on as 





great a scale as possible, and then to ensure that 
we had our proper share of the trade. After the 
restoration of damage caused by the war, the 
greatest long-term contribution could only come 
from raising the level of prosperity through the 
industrial development of nations which had not, 
so far, attained a standard of living comparable 
with the best. Quite apart from the system of 
world trade that would eventually operate after 
the war—and, in this connection, allowance should 
be made for a transition period which might well 
last anything up to ten years—there was one point 
to which industry attached the greatest importance. 
Factories must be re-equipped and modernised in 
the post-war. period, and this task would need great 
expenditure. The Government had recognised this 
by pursuing a taxation policy which would encourage 
initiative and the building up of the necessary 
reserves to maintain industry continuously up to 
date. Obviously, the highest efficiency could only 
be obtained with the highest quality of workpeople 
and the solution of the labour problem would require 
the closest constructive collaboration between the 
Government, the employers and the trade unions. 
If, however, the spirit of initiative and adventure 
were to be encouraged there must be adequate 
reward for success, for quite certainly industry 
always had to shoulder the losses which inevitably 
arose, whereas, publicly-owned services collected 
their losses from the whole community and were not 
subject to real tests of their efficiency. Employers 
and employed were partners and both must play 
their part. If managements introduced new 
methods and re-equipped their factories, the work- 
men must ensure that the advantages of such deve- 
lopment became effective by increasing output. 
Before wealth could be shared it must first be 
created. 


INSTITUTION OF CHEMICAL ENGINEERS. 


The 23rd annual corporate meeting of the In- 
stitution of Chemical Engineers was held at the 
Connaught Rooms, Great Queen-street, London, 
W.C.2, on April 13. The chair was occupied by 
the President, Mr. F. A. Greene, M.I.Mech.E., 
M.I.E.E., and after the minutes of the previous 
annual meeting had been dealt with, the report of 
Council for the year ended December 31, 1944, was 
presented. This showed that the number of mem- 
bers on the roll of the Institution totalled 1,571, as 
compared with 1,449 on December 31, 1943. The 
policy of holding meetings jointly with the Chemical 
Engineering Group of the Society of Chemical In- 
dustry had been continued during the year, and, on 
October 7, a North-Western Branch of the Institu- 
tion, centred in Manchester, had been inaugurated 
by the President. The accounts for 1944 showed 
little variation from those of the previous year. The 
income amounted to 5,598/., and expenditure to 
5,3841., leaving a surplus, for the year of 2141. The 
names of honorary officers and members of Council, 
elected or re-elected for 1945, were then announced. 
These included Mr. Hugh Griffiths, B.Sc., A.R.C.Sc., 
as President ; Dr. C. J. T. Cronshaw, B.Sc., F.R.I.C., 
Sir Alfred Egerton, Mr. S. Robson, M.Sc., and Mr. 
D. F. Sandys Wiinsch, M.A., B.Sc., as vice-presidents; 
Mr. M. B. Donald, M.Sc., A.R.C.Sc., F.R.L.C., and 
Mr. L. O. Newton as joint honorary secretaries ; 
Mr. H. W. Cremer, M.Sc., F.R.I.C., as honorary 
treasurer; and Messrs. K. Fraser, M.A., 
A.M. Inst.C.E., R. F. Stewart, M.C., A.R.T.C., 
N. Swindin, A.M.I.Mech.E., and 8. B. Watkins, 
M.Sc., F.R.1.C., as members of the Council. The 
President then presented the Osborne Reynolds 
Medal to Mr. J. McKillop for his services during 
1944 particularly in connection with the formation 
of the North-Western Branch ; the Moulton Medal 
to Mr. N. Swindin for his paper, “‘ The Treatment 
of Spent Pickle Liquor’; the Junior Moulton 
Medal to Dr. J. M. Pirie for his paper, ‘‘ Glass- 
Enamelled Steel Equipment for the Chemical 
Industry’; and the William Macnab Medal to 
Mr. K. A. Sherwin for the best examination papers 
submitted in the 1944 associate membership ex- 
amination. The morning session was terminated 
by the delivery of the President’s address on ‘“‘ A 
By-Way in Chemical Engineering,” after which the 
annual luncheon was held in the Grand Hall with 





Mr. F. A. Greene in the chair. Sir Charles Bruce- 


Gardner, M.I.Mech.E., Chief Executive for the 
Industrial Reconversion of British Industry from 
War to Peace Production, Board of Trade, in pro- 
posing the toast of the Institution, stressed the 
importance of the chemical engineering industry 
to our national export trade and stated that appli- 
cations for export licences were being received at 
the rate of 20,000a week. The shortage of draughts- 
men, technicians and key men in the industry was 
fully appreciated and it was the policy of the 
Government to remove controls as soon as these had 
served their purpose. In the afternoon, following 
the luncheon, a paper on “The Siting and Lay- 
out of Industrial Works ” was presented by Messrs. 
H. W. Cremer and R. L. Fitt. 


InpIan InpusTRIALIST Mission TO BrirTaln. 


At the invitation of the Government of India, 
a group of Indian industrialists and business men 
are shortly to visit the United Kingdom and after- 
wards the United States to study the present 
industrial organisation of the two countries, the 
technical advances made by them in the past few 
years, and their post-war industrial plans. The 
mission will be jinofficial in character and its mem- 
bers will free t¥ arrange their programme and dis- 
cuss any matter, unfettered by terms of reference 
or any form of control by the Government. They 
will be accompanied by their own technical advisers 
and will bear their own expenses throughout the 
trip. The Government, however, will arrange 
facilities for them to visit industrial establishments 
and to meet leaders of industry and prominent 
business men in Great Britain and the United States. 
It is emphasised that the mission will not be con- 
cerned with India’s sterling balances in London nor 
with any specific plan of post-war economic develop- 
ment. The members of the delegation will be Mr. 
J. R. D. Tata, chairman of Tata Sons Limited ; 
Mr. G. D. Birla, of Birla Brothers, Limited; Mr. 
Nalini Ranjan Sarker, prominent in business and 
political circles in Calcutta; Sir Padampat Sing- 
hania, a leading industrialist of the United Provinces, 
with headquarters at Cawnpore; Mr. Krishnaraj 
Thackersey, chairman of the Cotton Textile Board 
and a director of various cotton companies; Mr. 
Kasturbhai Lalbhai, a mill agent and banker; Sir 
Sultan Chinoy, managing director of F. M. Chinoy 
and Company, Limited; Mr. M. A. Ispahani, 
M.B.E., Barrister-at-Law, merchant and financier ; 
Mir Laik Ali, B.Sc. (Hon.) (Manch.), engineer-in- 
chief and general director of the Hyderabad Con- 
struction Company, Limited; and Mr. A. D. 
Shroff, B.Sc. Jeon.) (Lond.), economist and 
financial adviser to Tata Sons Limited. 


Controt COMMISSION FOR GERMANY. 


In commenting, on page 273, ante, on the adver- 
tisement issued by the Ministry of Labour and 
National Service, inviting applications for certain 
technical appointments in connection with the 
Allied Control Commission for Germany, we ob- 
served that ‘it would be interesting to know why 
(as would appear from the address given in the 
announcement) the matter was not left to the 
Central Register to handle ; and why the closing 
date for the receipt of applications was fixed as 
March 27, only nine days after the first appearance 
of the advertisement.”’ We now learn that, although 
many of the appointments being made by the Com- 
mission are not within the scope of the Central 
(Technical and Scientific) Register, it was, in fact, 
decided that the recruitment of the scientific and 
technical personnel should be carried out by the 
Register, and that the York House address, given 
in the advertisement, was used merely as a matter 
of administrative convenience. The early closing 
date, we gather, was necessitated by the turn of 
events on the Continent. It is readily understand- 
able, of course, that the disintegration of the Ger- 
man forces in the field could not have been pre- 
dicted with exactitude, but it still appears to 
us somewhat strange that steps were not taken 
earlier to recruit personnel for these duties, if 
necessary, provisionally, since the eventual need 
for them must have been evident from the 
experience following the last war, if for no other 





reason. 
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ITX.—Macuine Toots. 


By the end of 1943, the bulk of the tooling-up 
required in connection with the armaments pro- 
gramme was completed, and in 1944 British machine- 
tool manufacturers were able to turn their attention 
to the supply of replacements and to export markets. 
In common with most industries, the total exports of 
machine tools and parts’ had fallen considerably in 
the early years of the war, but as shown in Table I, 
herewith, they increased considerably in 1944. 

Before the outbreak of the war in 1939, a high 
proportion of the precision tools used in this country 
were imported from Germany and the United 
States, British manufacturers supplying only rela- 
tively small numbers of tools in which they special- 
ised. The cessation of imports from Germany, 
coupled with the necessity for finding dollars to pay 
for American supplies, resulted in a drive to achieve 
self-sufficiency within the United Kingdom. The 
industries producing materials and components 
required for machine tools, such as tool steel and 
bearings, were expanded and “‘ dispersed ” to avoid 
the risk of extensive damage due to enemy air 
attack, and the capacity of the whole machine-tool 
industry was considerably increased. Heavy ma- 


58,000 machine tools were involved and the purchase 
price was stated to be 7,875,000I., or 31-5 million 
dollars. It was explained at the time that this sale 
must not be assumed to create a precedent in respect 
of other Lend-Lease supplies, but that the two 
Governments felt that the tools presented a grave 
problem, which could best be settled by a direct 
cash purchase at the earliest possible moment. The 
British Government are now free to dispose of these 
tools to manufacturers for the re-equipment of their 
factories for post-war production. 

The Secretary of the Machine Tool Trades Associa- 
tion, in a letter to the editor of The Times in Decem- 
ber, 1944, expressed the view that the part played 
by the machine-tool industry in the nation’s war 
effort was not clearly understood by the man in 
the street. While he was unable to quote actual 
figures of production, he estimated that, when the 
peak of production was reached, it represented 
about eight times the production of a good pre-war 
year. Assuming British tools to be similar in value 
to the American equivalent, the present value of the 
total output of the industry since the outbreak of 
war would be about 46/. million, corresponding to 
an original value possibly as high as double this 
figure. From Table I the total value of exports of 
machine tools since September, 1939, may be put at 
about 201. million. It would appear, therefore, that 





the total production of the British industry since 

















TABLE I—Untrep KInGpom: Export OF MACHINE TOOLS, (TONS.) 

Type of Tools. | 1938. | 1939. | 1940. | 1941. 1942. | 1943. | 1944, 
Boring mills 1,673 1,433 552 504 2,642 1, 3,061 
Drilling “ 2,532 2,027 1,198 1,417 2,124 811 922 
Grinding 2,792 2,129 815 514 1,580 826 2,863 
Lathes and screw machines 6,727 7,928 3,109 2,333 5,852 3,847 8,865 
Milling , . rae 1,798 1,855 542 447 2,754 1,111 by hry 

Planing and shaping machines 3,535 3,991 647 668 1,324 1,570 
Presses, papauas § and wrng * machines 1,470 2,560 1,244 590 1,413 1,263 Fy ‘OSI 
All other sorts 3,595 5,530 3,290 971 2,576 1,606 4,793 
Total weight 24,122 27,453 11,397 7,344 20,265 12,718 32,245 
Total value (£1,000) 4,473 4,579 2,044 1,721 4,622 2,783 7,803 
Value per ton (£) .. PF Sey! wa 186 167 183 235 229 219 242 


























chinery, lathes, and tool-room equipment were stan- 
dardised to a large extent at an early stage, the cost 
of production being reduced by the introduction of 
“‘ war-time finishes,” while the quality of the 
mechanism and working parts was in all cases main- 
tained, and frequently improved. 

Large quantities of lathes, grinders, milling 
machines and similar general-purpose equipment 
were made and supplied to war plants to enable 
works engineers to carry out repairs on the spot, 
while tool bits, cutting wheels, drills and similar 
fittings are now available in good supply for most 
industrial purposes. Important advances have been 
made in the application of tungsten-carbide tips to 
tools, in the development of tungsten, chromium 
and molybdenum alloys for cutting tools, and in the 
design of machines for servicing this equipment. 

The gauge-makers have contributed in no small 
measure to the successful achievements of the 
machine-tool industry. The improvements in tech- 
nique which have followed on the introduction of 
modern machine tools called for a more rapid 
method of measurement than was afforded by the 
old spring callipers and hand micrometers if full 
advantage was to be derived from the toolmakers’ 
improvements, and as a result a wide range of 
accurate clock gauges, positive length gauges, 
optical and electronic measuring apparatus has been 
developed and placed on the market. 

It has been estimated by the Ministry of Produc- 
tion that, of the total quantity of machine tools 
brought into use in the United Kingdom since 
September, 1939, some 73 per cent. were of British 
manufacture. Of the remainder, some 14-5 per 
cent. were purchased for cash in the United States 
and some 12-5 per cent. were provided by the 
United States under Lend-Lease. In January, 1945, 
it was announced that arrangements had been 
completed for the purchase of the Lend-Lease equip- 
ment at an agreed value, which takes into account 

-depreciation from the intensive use of these tools 
under war-time conditions and represents an agreed 


September, 1939, has exceeded 100/. million in value 
at 1944 prices. 

The improved supply position in 1944 enabled 
the Machine Tool Controller to relax the regulations 
regarding the manufacture and purchase of cutting 
tools. All tools made up from alloy steel exceeding 
a certain section had to be of composite struc- 
ture, the bit being welded, brazed or otherwise 
attached to the shank, which must contain no 
tungsten, vanadium or cobalt. This order was 
rescinded as from May 22, 1944. In January, 1945, 
it was announced that the manufacture, sale and use 
of machine tools was to be released from the control 
Orders in force, and at the same time price-control 
restrictions were to be largely removed. The Con- 
troller reserved the right to nominate certain types 
of tools as being in short supply or reserved for 
special purposes, and the supply of such nominated 
tools will only be possible against the production of 
“* Supply Certificates.” 

Much of the Government-owned plant is now 
redundant, and, to avoid overloading the market 
at the end of the war, it has been decided to sell such 
plant to British companies requiring equipment for 
post-war use. Lists of the available plant have been 
prepared and are available for inspection in London 
and a number of provincial centres. Reference to 
this matter is made on page 307 of this issue. 

In view of the very large export demand for 
machine tools which may be expected after the end 
of hostilities in Europe, it is to be hoped that the 
problems of the machine-tool industry in the change- 
over from war to peace will be less serious than was 
feared at onetime. Although the volume of machine 
tools released from war production in this country 
will be very considerable, these will not all come on 
the market at the same time, as was the case at the 
end of the last war. Provided that these tools can 
be released gradually over the period when manu- 
facturers are securing a large volume of export 
orders, it should be possible to avoid the succession 
of booms and slumps which was characteristic of the 





estimate of the value of this equipment when no 
longer required for munitions production. ‘Some 


trade in machine tools in the inter-war years. In 


machine tools should be quite considerable if 
serious attempt is to be made to re-equip Britis}, 
industry and increase production per man hour to 
the maximum possible extent. The machine-too| 
industry, however, is always likely to be partic ularly 
vulnerable to fluctuations in the trade cycle, and its 
long-term prospects are likely, therefore, to depend 
to a considerable extent on the success achieved jn 
implementing the full employment policy. 





LETTER TO THE EDITOR. 


THE TECHNICAL PRESS. 
To THE EpriTor oF ENGINEERING. 


Srmr,—The editorial article on “‘ The Technical] 
Press,” on page 251 of your issue of March 30 
comes as-a timely warning of the existence of a 
serious situation, and we may hope that, in con. 
junction with the pamphlet mentioned, it will 
serve to bring the matter to the notice of a none-too- 
observant administration. I should like to add 
some remarks on behalf of technical authors and 
of engineering scientists. Most of your readers are 
presumably well aware of the chaotic conditions in 
the publishing trade, as they affect the publication 
of text-books and of other technical works. Rare, 
indeed, are the occasions when one is able to secure 
a copy of a popular and useful text-book without a 
wearisome delay of many months, or even of years. 
Similarly, those who write the books are now re. 
signed to patient waiting. Delays of two years or 
more even in reprinting unrevised old editions are 
not unknown, and are occasioned either by a shortage 
of paper or by a shortage of skilled operatives. 

This being the case, both authors and would-be 
students tend to lean more heavily upon the re- 
sources of the technical Press, and this at a time 
when those resources are strained to the uttermost. 
The dissemination of details of new developments, 
particularly in the theory of specialised branches of 
knowledge utilised by engineers, is a major factor 
contributing to the practical progress on which in 
more peaceful times the prosperity, and in these 
recent years the very life itself, of the nation depends. 

You have mentioned that the needs of the tech- 
nical Press, in the matters of paper, staffing, etc., 
are small in comparison with the needs of the news- 
paper field. They are also small in comparison 
with the needs of the great technical publishers. 
“* Official circles ’’ are probably justified in asserting 
the impossibility of giving every such publisher all 
the paper and all the printing facilities he requires ; 
but surely it is not without the bounds of possi- 
bility to see that the only other great channel of 
communication, through the columns of periodicals 
such as your own, is not well-nigh blockaded. 

As regards paper, one feels that the gloomy pro- 
nouncements of authority could be stomached 
with less disgust if the publications sponsored by 
the Government were all produced in strict con- 
formity with the economy standards laid down for 
publications springing from free enterprise. Economy 
in paper by the man in the street is not encouraged 
by the spectacle of colossal and, were it not for the 
obvious fact, almost unbelievable wastage of paper 
in official productions. 
Yours faithfully, 
R. G. MANLey. 

135, Bittacy-rise, 

Mill Hill, London, N.W.7. 
April 12, 1945. 





SIMPLIFIED SCREW-THREAD SysTEM.—Our readers will 
no doubt be aware that active investigations are in 
progress in the United States, Canada, and Great Britain 
to ascertain whether it may be possible to reach agree- 
ment on a screw-thread system acceptable to all three 
countries. In this country the matter is being dealt 
with by the British Standards Institution, and the 
Screw-Thread Committee of this Institution have recently 
issued a questionnaire to obtain guidance regarding the 
views of industry on the most suitable pitch-diameter 
series for bolts, nuts, studs and fixing screws. Industrial 
firms who are prepared to assist by expressing their 
opinions on the matter are invited to apply to the 
Institution, 28, Victoria-street, London, S8.W.1, for @ 
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TRANSPORT IN GREAT BRITAIN, 
1935-1944.* 
By Sir Cyrm Hurcoms, K.C.B., K.B.E. 


TWENTY-FIVE years ago, on March 22, 1920, the first 
Minister of Transport, Sir Eric Geddes, delivered to the 
newly formed Institute of Transport his inaugural 
address at its first public meeting. During those 25 
years, the p s and proceedings of this Institute 
and the expanding activities of its exact contemporary, 
the Ministry, have marked a growing recognition of 
transport’s place in the national life. There is hardly 
a country in Europe of which it is not already being 
said, or soon will be said, that restoration of transport 
is at once the primary need and the chief hope of 
averting chaos. Transport is the one requirement 
which is fundamental to the maintenance of order, to 
any scheme of civil administration, to the distribution 
of such food and raw materials as can be made avail- 
able and, when circumstances permit, to the revival 
of industry and trade. 

It is, I suggest, important for every cypy that 
the right machinery should be established for dealing 
with its problems in the central administration of 
Government itself. In 1919, the scattered functions 
relating to inland transport were collected together 
in the Ministry of Transport, but those relating to 
shipping were still allotted to the Board of Trade as 
being part of industry and commerce. Shortly after 
(though not actually upon) the outbreak of war, they 
were transferred to a new and separate Ministry of 
Shipping.t In May, 1941, they were combined with 
those relating to inland transport in the new Ministry 
of War Transport, and the connection between them 
was thus significantly recognised. Shipping and inland 
transport touch in the ports, and the docks were 
debatable land where the work of the Ministry of 
Shipping to some extent overlapped that of its inland 
partner. The contacts between the two Departments 
came closest in the common task of allocating incoming 
ships to the ports where they could best be handled. 
They met for this purpose daily in the operation of 
what is known as the Diversion Room—one of the 
hest devised pieces of executive machinery introduced 
into transport for the purposes of the war—which was 
planned before the war and operated in the early days 
by the old Ministry of Transport with great success. 

The Ministry of Transport, ever since its formation, 
had been responsible for the general administration of 
our harbours and docks, but here again functions relat- 
ing to navigation (lights, pilotage and cognate matters) 
had remained with the Board of Trade. It is at least 
a convenience that all these functions should be grouped 
together, as they now are in our Port and Transit 
Division; but much more important than adminis- 
trative convenience is the consideration that coastwise 
shipping is an organic part of our domestic system of 
distribution. Its interests are closely bound up with 
those of other forms of internal transport, to whose 
competition it is exposed and with which it competes, 
but cannot be segregated from the tonnage engaged in 
the short-sea trades, or treated in isolation from the 
other constituent elements of the Mercantile Marine. 
I speak only for myself when I venture the prediction 
that the functions relating to shipping and inland 
transport, having once been joined together, will not 
again be put asunder. 

It is not for me to speculate whether one day the 
central administration of civil aviation will be inte- 
grated with that of other means of commercial transport. 
Many shipping companies have extended their Articles 
of Association to enable them to engage in air traffic, 
and last year the railway companies indicated the part 
which they were prepared to play in providing anet- 
work of services which would cover Continental as well 
as internal air routes. Several short-sea liner companies 
were quick to accept an offer of partnership in such a 
venture. It is interesting to note that the railways 
stated their intention to treat air transport as a primary 
service, and not merely as subsidiary to their principal 
businessj‘and to organire it under a separate company. 
New facilities will create much new traffic, and not 


agreements approved in 1932-35, and their receipts 
from London suburban passenger traffic were also 
pooled with the receipts of the London Passenger 
Transport Board. It is estimated that, in 1937, about 
half of the total gross traffic receipts of the four amal- 
gamated railway companies came within the scope of 
pooling agreements ; but the pool is limited to com- 
petitive traffics and, territorially, the railway map 
remains as it was left by the Railways Act, 1921. 
Joint lines still remain joint, and in various directions 
the groups penetrate into or cut across one another’s 
systems, while a large number of important urban 
centres are served by more than one group. The rail- 
way investment in road transport has shown some 
expansion, more by way of normal growth than as a 
result of any new departure in policy. 

In assuming control of the railways on the outbreak 
of war, the Government did what everybody expected. 
It was essential to have absolute control over move- 
ments by rail and to be able, whenever the war effort so 
demanded, to allocate traffics to the routes which would 
give the greatest operating advantages. A method had 
to be devised which would ensure that the Government’s 
policy would he swiftly carried out and that the needs 
of the railways and their formidable problems could be 
brought to the notice of the Government effectively 
day to day as they arose. It was equally important to 
leave operation in the skilled hands of the expert 
railway organisation. The general managers of the 
four groups, together with the chairman of the London 
Passenger Transport Board, were constituted as the 
Railway Executive Committee to act as the Minister’s 
agents and to transmit to the systems under their 
management the policy and overriding instructions 
required. 

In 1941, upon the amalgamation of the Ministries of 
Shipping and Transport, Sir Alan Anderson was 
appointed both as Controller of Railways in the Ministry 
and as Chairman of the Railway Executive Committee. 





on the co-ordination of services and pooling of receipts 
within the city anji a specified area outside. 

The record of ‘pene four years, 1935-39, was one of 
steady progress in carrying out the intentions of the 
Road Traffic Act, 1930, the administration of which 
continued to give practical meaning to the conception 
of co-ordination. Particular attention was paid to 
closer integration of railway and road services. The 
statistics of growth refute the fears which used to be 
expressed that the attempt to co-ordinate would lead 
only to stagnation and neglect. The total vehicles 
owned and the average seating capacity increased. 
The seat-miles run in 1937 showed an increase of nearly 
28 per cent. over those run in 1931. Passenger-journeys 
and receipts therefrom steadily increased, while the 
operators secured also a steadily increasing receipt per 
vehicle-mile. While there was a continuous diminution 
in the number of operators, the small man was far from 
being exterminated. In 1937, there were about 4,800 
separate operators (as compared with about 6,500 in 
1931) of whom scme 3,370 owned three vehicles or less 
and 1,850 owned one vehicle only. In 1931, nearly 
5,000 operators owned three vehicles or less and 2,800 
of them owned one only. 

The operation of road passenger transport during the 
war has been subject to so many factors which do not 
operate in that conditions give little guidance as 
to future trends. It has been necessary to discourage 
unnecessary journeys and the use of transport for 
shopping during the rush hours, to encourage the 
staggering of working hours so as to flatten the morning 
and evening peaks, to convert over 2,100 single-deck 
*buses to carry additional standing passengers and to 
transfer large blocks of traffic from road to rail, with 
feeder "bus services to and from the railheads where 
necessary. Schemes of priority travel for workpeople 
have been introduced on congested routes; and "bus 
stopping places have been reduced in number to one 
about every 440 yards. Some of these expedients may 


TABLE I.—NvoUMBERS OF LICENCES AND LICENSED VEHICLES. 























1935. 1936. | 1937. 1938. 
Type of Licence. ; 

. Licences. | Vehicles. | Licences. | Vehicles. | licences. | Vehicles. | Licences. | Vehicles. 
Tia .. .. | 28,739 | 100,182 | 26,072 | 985,337 | 24471 | 983,626 | 23,972 | 83,749 
A Contract } 2/844 5,156 4.417 7,475 5,430 9,467 
pea 35,279 | 55,558 | 34,320 | 52,809 | 34,589 | 53.775 | 34.767 | 54,906 
c 149/282 | 303/886 | 161.535 | 316,714 | 186,734 | 362,380 | 178586 | 365,025 

Total 213,300 | 459,626 | 224,771 | 460,016 | 250,211 | 507,256 | 242,655 | 513,147 
Agricultural Goods Vehicles. io 10,364 ~ 11,603 = 12,446 = 13,319 





























It was thought that, by virtue of an even closer contact 
with the department, the holder of this double office 
would be the better able to discharge his responsibility 
of communicating and interpreting the Minister’s policy 
to the railways through the Committee and of putting 
before the Minister the views and advice of the Com- 
mittee. The opportunity was taken to emphasise the 
responsibility of the Executive Committee to ensure 
that the operation of the railways accorded with the 
policy of the Minister, whether expressed in formal 
terms or otherwise. It is upon railwaymen’s knowledge 
of the capacity of their lines that reliance has been 
placed for seeing that, operated under this unified direc- 
tion and, so far as possible, as one system, the railways 
make the utmost contribution to the war effort. The 
railways and the nation have reason to be proud of 
the result. 

On the outbreak of war, the whole stock of private 
wagons suitable for common use was requisitioned and 
pooled with the railway companies’ stock. Ownership 
of his own wagons brings certain advantages to the 
merchant, especially in the coal trade, but there is 
probably no single economy in railway operation which 
would equal the avoidance of having to return a par- 
ticular wagon to a particular colliery, when all that is 
wanted is 12 (or 20) tons of carrying capacity. At the 
same time, the effect of any change upon colliery work- 
ing has to be most carefully examined and in the 





merely abstract passengers or freight from ag 
which now carry them. We need not expect, therefore, 
to see, for many years at least, a situation parallel to 
that which arose between road and rail as a result of 
the first intrusion of the internal-combustion engine 
into transport. 

In the first five of the past ten years, the struggle 
between rail and road had become so acute as to have 
almost persuaded all parties to a truce. Internally, 
the four railway groups had settled down after the 
amalgamations, their competitive traffics (passenger 
and goods) continued to be pooled under a series of 





* Commemorative address on the 25th anniversary of 
the first public meeting of the Institute of Transport. 
Delivered in London on Thursday, March 22, 1945. 
Abridged. 

+t The supervision of shipbuilding and ship repairs was 
soon afterwards transferred to the Admiralty. 





ions which are now proceeding between the 
railway companies and the private owners this aspect 
will no doubt be given its full weight. 

In public passenger transport by road there were no 
such startling innovations between 1935 and 1939 as 
the establishment of the London Passenger Transport 
Board in 1933. Tentative proposals for the formation 
of regional boards, which seemed a possibility on 
Merseyside, and in the Manchester area, the -West 
Riding, North Staffordshire or Tyneside, have failed 
to take concrete shape, but some additional agreements 
have been concluded between company-owned and 
municipal undertakings for the combined operation of 
routes of mutual interest. Most of the arrangements 
for the co-ordination of services made since the outbreak 
of war have been in the nature of a waiving of protective 
conditions and are for war time only ; the outstanding 
exception is at Plymouth, where the Corporation and 
the Western National Omnibus Company have agreed 








have value in pointing the way to a permanent easing 
of the problem of the peak load, but most of them are 
of 4 temporary nature, and the public and the industry 
will be glad to see the end of them. The licensing 
powers of the Road Traffic Act, 1930, and the Road and 
Rail Traffic Act, 1933, have temporarily given way to a 
more flexible system of permits, designed to give the 
Minister direct control over adjustments necessary to 
accord with war policy. 

Immediately on the outbreak of war, the chairman 
of Area Traffic Commissioners, who are also the 
licensing authorities for goods vehicles under the Act 
of 1933, became officers of the Ministry, with the title 
of Regional Transport Commissioners. Their areas 
were amended to correspond with the Civil Defence 
Regions, in which they have acted as the Minister’s 
representatives for many purposes. They became 
responsible for the rationing of motor fuel for goods 
and public passenger vehicles. Control of the road 
passenger transport industry, though not without its 
difficulties, has not required elaborate machinery and 
has been exercised directly from the regional offices, 
whereas control of goods transport had to be further 
decentralised. I should like to record the proved 
value of this area machine’ The restrictive duties of 
the moment—most, or of them—will disappear, 
but firm and durable pegs on which to hang any scheme 
of future co-ordination will remain. 

I turn now to goods transport. One point stands 
out clearly: any expectations that the licensing 
system would lead to the coalescence of hauliers into 
bigger groups were not realised. There has been some 
tendency on the part of some of the larger undertakings 
to purchase other undertakings with a view to econo- 
mies in management and equipment and the benefits 
of bulk buying, but on the whole the individual haulier 
has manifested a strong desire to maintain a separate 
existence. The numbers of licences and licensed 
vehicles are shown in Table I, herewith. The C licence 
vehicle figures for 1938 are probably swollen by the 
failure of some licence-holders to report changes and 
vehicles removed from licences. In 1938, there were 
364 railway licences, covering 10,145 vehicles includéd 
in these figures. It is to be noted that A licences and 
vehicles authorised under them decreased between 
1936 and 1938 (the 1935 figures include A Contract 
licences). The decrease probably represents adjust- 
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ments to other forms of licence (A Contract or B), 
and, in part, surrenders. It is probable that the 
decrease in numbers of vehicles does not represent a 
decrease in carrying capacity. li and vehicles 
authorised by them have increased far more than any 
other class. This tendency to expansion is significant 
and must be taken into account in forming any estimate 
of the future prospects of all public carriers of goods. 

A great deal of interest attaches to the structure of 
the goods side of the road transport industry, and some 
further light is thrown upon it by the Ministry's 
experience when it was looking for haulage concerns 
upon which to pivot the war-time organisation. Even 
the 350 largest concerns could produce between them 
only about 10,000 vehicles, and of these about half 
were normally engaged in hauls of under 60 miles. 
Apart from the railway companies, with 10,000 vehicles 
licensed directly to them and another 6,000 under their 
control, no single haulage entity is believed to control 
even three-quarters of 1 per cent. of the total profes- 
sionally-operated haulage fleet or to own and control 
more than about 1,000 vehicles. 

As to the vehicles engaged in various types of public 
haulage, official figures are lacking, but the following 
guesses may not be very wide of the mark. In round 
figures, during the years rarer am | before the war, 
perhaps 20,000 vehicles engaged in hauls of 70 miles 
and over, which may be classed as long-distance, and 
another 50,000 vehicles in medium hauls between 
20 miles and 70 miles. The remaining 80,000 vehicles 
were confined mainly to local work within a radius of 
some 20 miles from their base. Of the vehicles engaged 
in long-distance hauls, about a thousand were insulated, 
another thousand were tankers or other specialised 
types, and yet another thousand were mainly used for 
carrying smalls ; the rest were engaged in general haulage. 
In 1919, long-distance road traffic was carried either 
on a 10-ton vehicle and trailer at an average speed of 
4 miles an hour or on a 5-ton vehicle averaging 8 miles 
an hour, and at a cost of perhaps 5d. a ton-mile. 
Twenty years later, in 1939, it is said that a Diesel- 
driven 15-tonner would operate at an average speed of 
17 miles an hour and at a cost, under favourable condi- 
tions, not much over three farthings a ton-mile. These 
again are private guesses, not official figures, which 
are largely lacking. 

The great majority of C licence holders are engaged 
solely in retail distribution within a modest radius, 
involving no competition or overlap of function with 
public carriers. In so far as there is overlap of function, 
the right to maintain his own fleet is the industrialists 
prized safeguard against inadequate service or any 
risk of oppressive charges, and broadly he may argue 
that the public haulier must hold or gain the traffic 
by superior efficiency in the shape of better service, 
or lower costs, or both. 


(To be continued.) 








THE CENTRELESS GRINDING OF 
GLASS PARTS. 


WHILE the grinding of glass parts is certainly not an 
entirely modern process, the industry has developed 
a new technique in employing the centreless grinding 
machine now so widely used for metal parts. As an 
illustration of recent practice in this direction, some 
examples of work done on the No. | centreless grinder, 
manufactured by Messrs. Arthur Scrivener, Limited, 
Tyburn-road, Birmingham, may be cited. This 
machine has a capacity up to 1} in. in diameter by 
18 in. long in the case of hollow or tubular work in 
glass. The peripheral speed of the grinding wheel used 
for glass is 6,000 ft. per minute, the wheel usually 
employed being a Norton 37-150 L (silicon). In many 
instances, the stock removed is considerably heavier 
than in normal engineering practice with metal, being 
of the order of 0-03 in. to 0-04 in., and this practice 
generally involves two cuts. With cylindrical parts, 
centreless grinding is usually done by the straight- 
through method in which the part is passed between 
the peripheries of the opposed grinding and control 
wheels in a direction parallel to the axes of both wheels. 
This method is usually a rapid one: for example, 
glass tubes 4} in. in diameter by 3} in. long can be 
ground externally in two or three passes at a net rate 
of 200 per hour and to limits of +0-00025 in. for size 
and of 0-0002 in. for concentricity. 

Plain cylindrical grinding, however, is perhaps not 
so generally required in the finishing of small glass 
parts as is taper grinding, of which class of work plugs 
for cocks, stoppers, etc., for use in chemical equip- 
ment, are characteristic. These parts are not only fin- 
ished with a taper, but have frequently a knob, collar, 
or other portion, of larger size than the body to be 
ground, the projecting portion preventing the part from 
being passed straight through the space between the 
wheels. In these instances, the plunge-grinding method 
is adopted. In this, the part to be ground is supported 
in contact with the control wheel, which is then ad- 





vanced to push the part up to the grinding wheel ; 
there is, of , NO Mov t of the part in the axial 
directi This thod is slower than the straight- 
through method, as the rate of production is interrupted 
by the operator having to manipulate the plunge lever 
alternately forwards and backwards as well as to per- 
form the loading and unloading operations. A stopper 
for a reagent bottle, for example, may be ground to 
gauge in two cuts at the rate of 260 per cut per hour. 
The taper on such stoppers is normally about 1 in 10, 
that is, 5 deg. 43 min., but the wheels of the machine 
mentioned above can be trued, by using the standard 
equipment provided, to any taper up to 10 deg. of 
included angle. 

Occasionally, it is found advisable to use the plunge- 
grinding method for cylindrical work, such as that of 
grinding the peripheries of quartz glass lenses or discs. 
These are too thin to grind separately and a typical 
example of the method of handling them may be 
given. Lenses | in. in diameter by }$ in. thick are 
assembled, by means of an appropriate adhesive, into 
‘“‘ rods ” or cylinders of 20, and are then plunge-groun 
at a rate which makes the production of individual 
lenses about 1,200 per hour. This is a distinct advance 
on the older method of hand-lapping, and must be 
understood as applying to the peripheral surfaces only 
and not to the faces of the discs. A product for which 
centreless grinding is also being employed successfully 
is the glass plug gauge for engineering inspection work. 











NOTES ON NEW BOOKS. 


Machine Drawing and Design. By Dr. W. Apsort, 
O.B.E., M.I.Mech.E. Fourth edition. London: 
Blackie and Son, Limited. [Price 10s. net.] 


In reviewing the first edition of this book, rather more 
than 14 years ago, we remarked that “ it is very refresh- 
ing to receive a book on machine drawing which breaks 
so thoroughly with tradition,” the principal characteris- 
tic of the break consisting of “a very lavish use of 
isometric views.” The practice followed throughout 
the greater part of the book is to devote the right-hand 
page to isometric or other drawings of particular com- 
ponents and, on the facing left-hand page, to sum- 
marise the elementary design principles, formule, etc., 
which are accompanied by suitable exercises. Addi- 
tional exercises are given at the end of the book, where 
there has been added also a section on limits and toler- 
ances. Additional comments, and references to appro- 
priate papers in the Proceedings of technical institutions 
and to standard text-books in which fuller discussions 
of theory are presented, are inserted as footnotes. The 
examples chosen include many from current engineering 
practice, supplied by firms of established repute ; and 
the conventions adopted are those recommended in the 
British Standards Institution’s report (No. 308-1943) 
on drawing-office practice. The instructional level is 
broadly that of an intermediate technical-school course 
in machine drawing and design, but many who profess 
and call themselves draughtsmen are likely to find the 
book a useful work of reference in their everyday 
occupation. The format is an object lesson in what 
can be done without overstepping the “ authorised 
economy standards of war time.” 








*“ Flight’ Handbook. Fourth edition. London : Flight 
Publishing Company, Limited. [Price 7s. 6d. net.] 
THE sub-title of this compact introduction to the 
elements of modern flying describes it as “‘ a manual 
of aeronautical theory and practice ” ; and its combina- 
tion of “ popular” style and technical accuracy are 
well summarised in the foreword by Air Chief Marshal 
Sir Arthur Tedder, who considers that it should appeal 
to a wider public than those who are directly concerned 
with aircraft, to whom it is well known already as “a 
useful, stimulating and convenient guide to the prin- 
ciples of aeronautics.” The commendation is well- 
deserved, and, indeed, might have been amplified, for 
the book gives a reasonably up-to-date survey of prac- 
tice also, with an economy of words which is greatly 
helped by the admirable sectioned perspective sketches 
of aircraft, engines and components contributed by Mr. 
M. A. Millar and others. The power section has been 
extended in this edition. The last of the 12 chapters 
consists of explanatory notes on some of the more 

important instruments used in the modern aircraft. 





FARADAY HOUSE SCHOLARSHIPS.—As a result of the 
entrance scholarships examinations held at Faraday 
House Electrical Engineering College, from March 20 to 
23, a Faraday Scholarship of 80 guineas a year, tenable 
for two years in the College, has been awarded to Mr. 
R. A. A. Newman, and a Maxwell Scholarship of 60 
guineas a year, tenable for two years, to Mr. D. J. Thorpe. 
Exhibitions of the value of 20 guineas for two years have 
been awarded to Messrs. A. F. Durham, D. J. Newnham 
and D. J. Norton. 





—— 
— 


LABOUR NOTES. 


AN interesting editorial note in the April issue of 
the Amalgamated Engineering Union’s Journal deals 
with the subject of wages. “It will, perhaps, be 
claimed by the employers,” the writer says, that jn 
their reply to the recent claim for wage increases, 
“they did not refuse the application,” . but, on the 
contrary, merely indicated that they desired it to be 
“held in abeyance until they can see the open road,” 
“ Certainly,” he continues, “ they did not concede it ; 
nor did they make any offer at all. In fact, the unions 
received a similar reply to two other applications the 
same day, viz., the claim for a 40-hour week and an 
application for 12 days’ holiday per year with pay, 
plus payment for all statutory holidays.”’ 





It is regarded by the author of the editorial notes as 
a noticeable fact that not one single application for a 
general wages increase, submitted since the war began, 


d | has been settled by the ordinary method of negotiation 


within the industry.”” “ The inerease of 5s. per week 
in February, 1940, was the result,” he says, “ of our 
1939 application, at which date no Government machi- 
nhery was in operation for these purposes. All other 
general applications have been settled by decisions of 
the National Arbitration Tribunal. Engineering pro. 
ducts of the finest character, embodying the most 
up-to-date scientific development, can emanate from 
the brains within the industry, which in general are not 
lacking in devising complicated formule for the caleu- 
lation of holiday credits or for consolidating part of the 
national bonus into base rates. It is a sad reflection 
that this faculty cannot be applied either to the 
amount or the unification of the wage structure within 
the industry.” 





That failure, the writer goes on to say, “ may justify 
doubts as to the future working of the present system 
of wage negotiations. While the principal employers 
are engaged mainly on Government contracts and the 
National Arbitration Tribunal continues to function, 
the line of least resistance appears to be to throw the 
responsibility for wages increase awards on to that body. 
When these controls disappear, it is to be hoped that the 
well-established procedure of wages negotiations will 
follow their normal channels, and that stern realities 
will be faced by those responsible for running both 
sides of the industry.” 





The membership of the Amalgamated Engineering 
Union was 868,920 at the end of March—an increase 
of 1,494 compared with the total at the end of Feb- 
ruary. During March, 8,683 members received sick 
benefit—a decrease of 425—and payments were made 
to 14,078 superannuated members—an increase of 104. 
The number who received donation benefit was 434— 
an increase of 26, and the total number of unemployed 
members was 1,249—an increase of 39. 





The Minister of Labour and National Service 
announced last week in the House of Commons that, 
after May 1, men born in 1914 or earlier, with the 
possible exception of certain craftsmen or specialists, 
are not to be called up for the Forces. This marks a 
half-way stage between the arrangement in force now 
and that which will take effect on the defeat of Germany. 
At present men over 35 are not being called up. Next 
month, men who reached their 30th birthday last year 
will be exempt, and after the ‘‘ cease fire’’ in Europe, 
though all men in the 10-year age range from 18 to 27 
inclusive will be liable, the over 25's will be called up 
only if there are insufficient men in the lower age ranges 
to meet requirements. _ 


In the industries covered by the statistics regularly 
compiled by the Ministry of Labour and National 
Service, the changes in rates of wages reported to have 
come into operation during February resulted in an 
aggregate increase estimated at approximately 34,000I. 
in the weekly full-time wages of about 500,000 work- 
people. No decreases in rates of wages were reported 
during the month. 





The principal groups of workpeople affected by 
increases in rates of wages included a considerable 
number of employees in the heavy chemical industry, 
assistant spinners and other subordinate workers in 
the mule-spinning section of the cotton industry, 
building-trade labourers in England and Wales, and 
workpeople employed in iron and steel manufacture, 
iron-ore mining, tin-plate manufacture, the scrap-metal 
industry, textile bleaching, dyeing and finishing, 
tobacco manufacture and basket making. Of the total 
increase of 34,0001., about 17,0001. was the result of 
arrangements made by joint standing bodies of em- 
ployers and workpeople (including 700/. under cost-of- 
living sliding scales arranged by such bodies) ; 4,000/. 
was due to the operation of other sliding scales based 
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on the official cost-of-living index figure ; 5,0001. took 
effect under arbitration awards; and the remainder 
was the result of direct negotiations between employers 
and workpeople or their representatives. 





The number of disputes involving stoppage of work 
reported to have come into operation as beginning in 
February was 144. In addition, 14 stoppages which 
began before February were still in progress at the 
beginning of that month. The approximate number of 
workpeople involved in these 158 stoppages, including 
workpeople thrown out of work at the establishments 
where the stoppages occurred but not themselves 
parties to the disputes, is estimated at: nearly 27,000. 
The aggregate number of working days lost at the 
establishments concerned during February is estimated 
at about 60,000. jo ll 

In the 144 stoppages which began during February 
23,000 workpeople were directly involved and about 
2,000 indirectly involved. In the 14 stoppages which 
began before February and were still in progress at 
the beginning of that month, the total number of work- 
people involved during February, either directly or 
indirectly was over 1,000. Of all the stoppages through 
industrial disputes known to have been in progress 


EXPANDED TUBE JOINTS IN 
BOILER DRUMS.* 


By W. B. SuHannon, M.1I.Mech.E,, C. W. Prart, B.Sc. 
(Eng.), T. B. Wess, B.Sc. (Eng.), A.M.I.Mech.E., and 
W. B. Carson, B.Sc., A.M.I.Mech.E. 


THE expanding of tube ends into plates and pressure 
vessels has been an accepted means for the making of 
joints from early days. This has normally been done 

y using the propulsive type of roller expander, which 
deforms the tube and the tube seat an arbitrary amount 
in order to produce the requisite contact pressure for 
resisting internal pressure and external loading on the 
joint. In this paper, experience and research on tube 
joints associated with the drums of the extra-high- 

ressure boilers in the Battersea ‘‘ B” Station of the 
ndon Power Company are described step by step, 
from the original erection stage to a condition of satis- 
factory freedom from leakage under test and working 
conditions. 

The specified requirements of the steam generating 
plant, which is comprised of two boilers, Nos. 10 and 11, 
are given in Table I, herewith. The salient features of 





some time in February, the coal-mining ry 
accounted for 70, involving nearly 15,000 workpeople 
and resulting in the loss of 28,000 working days. 


Fifteen of the 144 disputes which led to stoppages in 
February and directly involving 1,100 workpeople 
arose out of demands for advances in wages; seven, 
directly involving 200 workpeople, out of proposed 
reductions in wages; 44, directly involving 6,500 work- 
people, out of other wage questions; seven, directly 
involving 2,100 workpeople, out of questions as to 
working hours; 19, directly involving 3,400 work- 
people, out of questions relating to particular classes 
or persons; 43, directly involving 7,700 workpeople, 
out of other questions respecting working arrange- 
ments; and four, directly involving 300 workpeople, 
out of questions of trade-union principle. Two stop- 
pages, directly involving 2,000 workpeople, were in 
support of employees involved in other disputes. 





A guaranteed 32-hour week for building operatives 
from July 1 has been agreed to by the Building Trades 
Employers and the Amalgamated Union of Building 
Trade Workers. Mr. Luke Fawcett, the general secre- 
tary of the union, in giving the news at Middlesbrough 
last week, said that loss of time, through inclement 
weather, had been one of their greatest problems. 





The Reid Report on the technical reorgahisation of 
the coal-mining industry was approved by the executive 
of the National Union of Mineworkers at a meeting in 
London last week. The Reid Committee, it may be 
recalled, informed the Ministry of Fuel and Power 
that the necessary reorganisation was so drastic that 
it could not be satisfactorily carried through with the 
industry organised as it is to-day. The mineworkers’ 
representatives agreed with this view, if, they said, 
“the full implementation of the committee’s re- 
organisation plans provided the right type of authority.” 
They reaffirmed their conviction that “* public ownership 
of the industry is essential.” 





Addressing the annual meeting of the Mining Asso- 
ciation of Great Britain last week, Mr. Robert Foot, 
its chairman, described the Reid Report as of the 
“greatest value.’ Like his own report, it was based, 
he said, on the continuance of private ownership, 
although there were differences in the form of central 
authority. In his view, the miners ought not to be 
represented on the Central Board (which would consist 
solely of members appointed by the owners). He 
thought it would be unwise to have “ what must 
inevitably be conflicting interests”? on the Board. He 
claimed that the industry had, to the extent of 95 per 
cent. of the output of the country, given its support 
to the principles recommended in his report. It was 
true that the plan had been rejected by the National 
Union of Mineworkers, but that meant nothing more 
than that they were not prepared to break away from 
the Labour Party’s general policy on nationalisation. 





According to Mr. Lawther, the President of the 
National Union of Mineworkers, his executive is 
appointing members to make a full survey of, and 
report on, American methods now in operation here. 
“We understand,” he said, “that more and more 
similar machinery is to be put into operation, and we 
think it is essential to know exactly what is taking 
place. The executive’s next meeting is to be held in 
Edinburgh in the second week in May, when it is hoped 
to visit Comrie Colliery in Fife to see what is claimed 
to be a model layout and equipment.” 














thickness which would be required 








design stresses are given in Tables IV and V, and the 
tube particulars for the bent portion are set out in 
Table ITI on this page. 

Alloy steels jvere considered for the boiler drums 
because of dif*culties expected with the excessive 
with drums of 











straight carbon steel. Among the advantages believed 
TABLE II.—Nominal Finished Dimensions of Drums. 
Drum Internal Parallel Thickness, 
‘i Diameter. Length. in. 
Downtake 3 ft. 6 in. Min. 40 ft. 0 in. 3-375 
Max. 40 ft. 3 in. 
Uptake .. 4 ft. Oin. Min. 40 ft. 0 in. 3-875 
Max. 40 ft. 3 in. 
Mud drum 3 ft. 4 in. Min. 36 ft. 0 in. 3-25 
Max. 36 ft. 3 in. 
Steam receiver ..| 3 ft. 6in. Min. 35 ft. 0 in. 2-125 
Max. 35 ft. 3 in. 
| 











TABLE IlI.—Nominal Particulars of Tubes. 
























































TABLE I.—Specified Requirements of Boilers Nos. 10 
and 11. Tube dia- 
t meter, ae 4 4 3t St 2 24 a 
Normal | Maximum | Tbe oD 
se Economical | Continuous | jp. 4 4 4 34 3} 3 3 Bat 
Rat! Rating. Nominal 
thickness, 
n. .._ 0-469 ° 0-438' 0-415' 0-391' 0-475' 0-359' — 
Evaporation per boiler, Ib. per hr...| 440,000 550,000 
Steam pressure, superheater outlet, Number of tube ends. : 
Ib. per sq. in. gauge a ve 1,420 1,420 Total 
Steam temperature, superheater Receiver ..| 44 — 2 24 _ _ 70 
outlet (controlled), deg. F. me 965 965 Uptake 
Feed temperature, economiser inlet, | drum .-| 25% 92 _ 52 70 | 490 958 
deg. F. is a ae 400 400 Downtake 
Drum working pressure, lb. per sq. in. 1,505 1,550 drum ..| 350 _ _ 208 —_ — 558 
Saturation temperature, deg. F. .. 598 603 Mud drum — 38 — 208 70 490 806 
Drum design pressure with graded 
safetyVal Ve settings, Ib. per sq. in. 1,660 Total 645 130 2 492 140 980 2,392 
TABLE IV.—CHEMICAL AND MECHANICAL PROPERTIES OF DRUMS. 
Chemical Analysis. | Cc, | Si. | Mn. | 8. P. | Ni. | Cr. | Mo. 
| ' 
| i 
Nominal values and range, per | { | 
cent. - om ee ..| 0-25-0-29 | 0-30 max. | 0-5-0-7 | 0-04 max. | 0-04 max.| 2-3-3-0 0-5-0-7 0-4-0-6 
PRs, =: i: OS Ss a ee cet ts | 
Actual values, No. 10 downtake B 0-28 0-24 0-64 0-028 | 0-025 2-68 0-66 0-49 
drum, per cent. T 0-27 0-23 | 0-59 0-029 0-025 2-66 0-67 0-49 
Actual values, No. 11 steam re- ‘B log % 08 - 2.7 5 g 
ceiver, per cent. | t ¢° 28 0-06 | 0-62 | 0-024 0-026 2-74 0-61 0-55 
| | 
























































Atmospheric Temperature. At a Temperature of 660 deg. F. 
| Actual Values. Actual Values. 
Mechanical Properties. ue 
Nominal Nominal 
Values. No. 10 No. 11 Values. No. 10 No. 11 
Downtake Steam Downtake Steam 
Drum. Receiver. Drum. Receiver. 
Ultimate stress, tons per sq. in. 48 min. B 51-6 B 46-0 42 min B 49-2 B 43-6 
58 max. T 48-8 T 47-2 55 max. T47-05 T 44-6 
Yield point, tons per sq. in. 28-8 min. B 42-0 B 36-0 — os = 
—_ T 37-2 T 36-3 — _ _— 
Yield point (0-5 per cent. proof stress), tons 
per sq. in. oe os ee oe ae — = — 25 B 39-5 B 34-4 
T 37-0 T 35-4 
Yield point (0-05 per cent. proof stress), tons 
per sq. in. = ee se oe . _ — = 22 B 34-6 B 30-4 
T 32-5 T 30-3 
Izod impact, ft.-Ib. —_ B 15, 15,17 | B 20,17, 14 _— — _— 
T 15, 22,18 | T 20, 15,19 — _— _ 
Young’s modulus 13,400 tons per sq. in. 
B = bottom end of drum. T = top end of drum. 
TABLE V.—CHEMICAL AND MECHANICAL PROPERTIES OF TUBES. 
| 
Cast Nominal Outside | | | Maximum | Elongation 
Numbe Diameter of | os Si. s. | P. Mn. Stress, Tons | on 8in., 
=n. Tube, In. | | per sq. in. Per cent. 
6,760 2% 0-114 0-056 0-030 0-047 | 0-560 25°35 29-0 
6,481 4 0-143 0-053 0-022 i | 0-51 24-9 27-0 

















the boiler units are shown in Fig. 1, on page 318. 
There are two main steam-generating portions besides 
the Bailey water walls, namely, the bent-tube portion, 
and the sectional header portion. The investigations 
on expanded tube joints were needed only on the bent- 
tube portion, which includes four main drums,* one 
downtake, one uptake, one mud drum, and one steam 
receiver. The drums Were fabricated from solid forg- 
ings, the nominal finished dimensions of which are given 
in Table II, herewith. Particulars of the material and 





* Paper presented at a joint meeting of the Institution 
of Mechanical Engineers and the Institution of Electrical 
Engineers, held in London on Friday, Mareh 23, 1945. 





Abridged. 


to accrue from the selection of alloy steel drums were : 
saving in weight with lighter supporting structure ; 
reduction of depth of counterboring at tube seatings 
for tube expanding; and reduction of temperature 
stresses. After reviewing alloy steels free of nickel 
content, a nickel-chromium-molybdenum steel was 
eventually chosen on account of its high yield point 
and limit of proportionality ; the nominal properties, 
as well as actual test results for No. 10 downtake drum 
and No. 11 steam receiver are shown in Table IV, on 
this page. The steelmakers had given special consider- 
ation to the heat treatment of these drums and devised 
means whereby the complete, but undrilled, drums 
would be heat-treated in two stages while rotating 





in the furnace. A representative procedure was as 
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follows: (i) raised to normalising temperature of 
850 deg. C. in 22 hours ; ‘held at temperature for five 
hours, and cooled in air; (ii) raised to stress-relieving 
temperature of 630 deg. to 640 deg. C. in 10 hours ; 
held at temperature for eight hours, and cooled in 
furnace in 50 hours. 

The tubes were made of mild steel in accordance with 
British Standard ification No. 512 to the permissible 
thickness tolerance of — 5 and + 15 per cent. Most 
of the tubes were about 4, in. over the nominal thick- 
ness shown in Table III. The ends of the 2}}-in. and 
34-in. tubes were swelled to avoid having a large 
tolerance on the tube seat diameter, and all the tube 
ends were annealed at the maker’s works. Typical 
test results of chemical analyses and mechanical proper- 
ties are given in Table V, on page 317. 

During the initial contract stage, the design stress 
submitted for acceptance for the drums was 9 tons per 
square inch. Consideration was given later to a higher 
design stress, in order to take full advantage of the high 
limit of proportionality. The following basis, related 
to the limits of proportionality, was proposed: (i) 
drums in high-temperature gas passes, 1] tons per 
square inch at 660 deg. F. metal temperature ; (ii) 
drums out of high-temperature gas passes, 12 tons per 
square inch at 600 deg. F. metal temperature. It was 
finally » however, that the Board of Trade basis 
of designing on the ultimate tensile strength should be 
adopted, but using the minimum nominal values at 
saturation temperature plus 60 deg. F., that is, say- 
660 deg. F. The final design stress selected was 10} 
tons per square inch, which is equivalent to one- 
quarter of the nominal minimum ultimate tensile 
strength of 42 tons per square inch at 660 deg. F., and 
the thicknesses were calculated using the Lamé formula. 

The hoop stress (due to internal pressure) of the tubes 
of the three main sizes, calculated according to the 
Lamé formula, amounts to 2-75 tons per square inch 
based on their nominal thickness, which gives a ratio 
of drum hoop stress to tube hoop stress of 3-8. In all 
cases, the seating situated at the gas face of the drums 
was 1} in. long with one semi-circular groove } in. wide 
and + in. deep at.the centre (see Fig. 2). This 
length applied throughout, irrespective of tube diameter 
or drum thickness. This restricted length of seat was 
used, and placed at the gas face, because of physical 
difficulties which would otherwise arise in introducing 
or replacing bent tubes connected to the drums, and 
because of anticipated limitations of available expand- 
ing tools. This form of seating, but minus the groove, 
was the maker’s standard for bent-tube boilers. The 
groove was added to give increased resistance against 
tube withdrawal. 

No. 10 boiler was erected during the war, consider- 
ably in advance of, and under more adverse conditions 
than No. 11 boiler; during that period, there were 
heavy air raids in the district. The weather was bad, 
and temporary protection had to be provided over the 
drums since the roof of the boiler house was incomplete. 
The downtake and mud drums were delivered and 
erected first, and the bent tubes between them were 
fitted and expanded. Some months later, the uptake 
drum followed, and a month elapsed between the fitting 
of the first and last cross-over tubes between this drum 
and the downtake drum. This was due to difficulties 
in inserting the tubes into the tube seatings. These 
delays favoured the accumulation of dirt and moisture 
in the tube seats. Every reasonable precaution, how- 
ever, was taken to ensure that the tube ends and seats 
were cleaned before any expanding was carried out, 
but subsequent investigations, described later, indicated 
that they were not free from dirt. Expanding of the 
cross-over tubes occupied two months, making a total 
period of about three months from the initial fitting to 
the finalexpanding. The remainder of the seats in the 
bent-tube portion were believed to be free of dirt 
deposits, since a minimum of time was permitted 
between the insertion of the tubes into the drums and 
the initial expanding. 

All expanding was carried out by propulsive types of 
expander driven by compressed-air motors. During 
the initial erection, four-roller expanders were used on 
the 4-in. and 3}-in. outside diameter tubes, and three- 
roller expanders on the 3-in. outside diameter tubes. 
The four-roller expanders are shown in Fig. 3, 
opposite. They were arranged with a loose cape and 

thrust washer, the longitudinal position of the cape 
being adjustable in relation to the expanding rollers, 
and designed to bear on the inside of the drum shell, 
clear of the tube ends. The subsequent expanding, 
re-expanding, and experimental development work was 
effected by means of three-roller expanders (see Fig. 4, 
opposite) having a fixed cape arranged to bear on 
the end of the tube instead il the drum shell. The 
rollers had a torpedo-shaped end. All the expanders 
were designed to produce so-called parallel rolling. 
The usual methods of expanding were employed. 
Before starting, the tubes were secured at the outside 
of the drums by means of locating clamps. During the 
expanding operation, the expander was rotated to a 
final expanding position determined by the readings of 








& gap gauge, or back gauge, tried périodically on the 
tube at the outside of the drum shell. 

On completing the expanding work on No. 10 boiler, 
preliminary hydraulic tests were applied, which dis- 
closed numerous leakages at the bent-tube portion of 
the boiler. The first small leakages on the 4-in. tubes 
were noted at a pressure of about 1,600 lb, per square 
inch. General re-expanding of the bent-tube portion 
of the unit was therefore carried out, using solid rollers 
only in the expander cage, the amount of expanding 
being arbitrary, namely, two cage turns of the expander, 


Fig.1. 
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equivalent to 1 in. of mandrel travel of the four-roller 
expanders. The official hydraulic test was witnessed 
thereafter by several surveyors of the inspecting 
authority up to the specified test ure of 2,200 Ib. 
r square inch, the pressure being held for 3} hours. 
he results were considered generally satisfactory and 
com: tively few bent tubes were re-rolled. 

r boiling-out and other preparatory work, steam 
pressure was raised for setting safety valves. The 
highest safety-valve blowing pressure (corresponding to 
the “set” pressure of 1,660 lb. per square inch) was 
reached during the second day of steaming, when 
several expanding leakages developed and it was 
decided to take the unit off pressure. Subsequent 
hydraulic test showed numerous leakages from the 





——, 


water and steam crossover tubes, and selected tubes 
were therefore cut out to permit examination of the 
seats and tube ends. It was found that the wate; 
cross-over tube expandings were not entirely free from 
dirt and also that, in every case, additional roller 
expanding would have been an advantage. 

All the water cross-over tubes were cut out, and 
arrangements were made to replace them with new tubes 
having ends machined internally to reduce the thicknegs 
to 0-438 in. Other methods of improving the expand. 
ings were also considered, and modifications were made 
to the existing four-roller expanding equipment. Tria] 
expandings were effected both in the boiler drums anq 
in experimental seat plates. Trials made with three. 
roller expanders showed that the back gauge, as a 
measure of the amount of expanding, was unreliable, 
It was concluded from visual inspection that the three. 
roller expander gave the better result. The interna] 
surface of the tube was freer from blemish and there 
was a more maaan | extrusion of the tube metal 
into the seat groove. the experimental seat expand. 
ings withstood hydraulic test pressures up to 4,000 Ib. 
per square inch without leakage (Fig. 5, opposite) even 
when severe racking stresses were applied, and it was 
decided to use three-roller equipment for expanding the 
new tubes and for the general re-expanding of No. 19 
boiler. The hydraulic test at 2,200 lb. per square inch 
subsequent to this work was disappointing. 

During the ep stages of the boiler, attention had 
been drawn to the possibility of tube leakages on 
account of relative movements between the tubes and 
the drum seats, due to the high design stresses of the 
drums. The leakages at the drum tube expandings, 
which persisted after receiving treatment similar to 
that given to the experimental plates, led to the 
realisation that the high tube-plate stresses due to 
fluid pressure and the resultant strains at the seats 
were responsible, because the unstressed experimental 
plates had successfully withstood 4,000 Ib. per square 
inch without leakage. Still further re-expanding of 
the tubes was, therefore, effected with the idea of 
increasing the elastic deflection of the drum seats. 
This included a number of trial re-expandings using 
mandrels of more and of less taper in conjunction with 
standard rollers, but no improvement in tightness was 
obtained. At this time the pressure at which the drum 
tube joints were satisfactory was 1,350 Ib. per square 
inch. It was decided, therefore, to pre No. 10 
boiler for steaming at a drum pressure of 800 Ib. per 
square inch, at which pressure it was put in operation 
for a total period of 3,543 steaming hours. Outstand- 
ing expanding work on No. 11 boiler was placed in 
abeyance pending further investigations. 

As experience was available on the electric welding 
of nickel-chromium-molybdenum steel plates, an inves- 
tigation was made, using experimental plates heat- 
treated to correspond with the tensile strength of the 
drum, to determine the possibility of seal welding. 
Different types of electrodes were tried and micro- 
examinations were made on completion of each trial 
weld. On two finished welds, five quenching treat- 
ments in water were given from a temperature of 
464 deg. F., with the object of stressing them by tem- 
perature changes to a greater degree than would obtain 
in service. Subsequent micro-examination proved that 
no cracking had occurred. Diametral compression 
tests were also made in order to simulate, as far as 
possible, drum strain conditions, and on thorough 
examination, no cracking or permanent set was ob- 
served. The results were fully discussed in conjunction 
with authoritative metallurgists and research engineers. 
It was concluded, however, that the tests did not 
completely represent boiler drum conditions. Taking 
into account all available experience, it could not be 
guaranteed that the welding would not result in cracks 
in the parent metal of the drums, and it was decided, 
therefore, that welding, as a cure for the drum tube joint 
leakages, was not acceptable. 

Insertion ferrules have been used on many types of 
boilers in both fire tubes and superheater tubes, to 
overcome expanding le trouble. Such troubles, 
however, have usually res from rapidly changing 
temperature conditions, or because the tubes were too 
thin to provide good expanding results. For Battersea, 
the use of insertion ferrules was considered solely with 
the object of increasing the “ spring ” of the joints (see 
Fig. 6(f), opposite) and the contact pressure under 
working and test pressure conditions. Insertion fer- 
rules had been used for this purpose on the high- 
pressure boiler plants at Tiefstack and Wehrden, but 
no information was available on the extent of the 
improvement which would result from the use of such 
ferrules, except for several promising preliminary 
experiments at Battersea in September, 1942. 

"Tey alternative designs based on the principle of 
the extension ferrule were developed, some of which 
were very elaborate and involved machining processes 
in the tube holes. Caulking of the tube ends seemed 
another possibility, but this was not acceptable as 4 
permanent solution. Alternative designs for tube seats 
were considered, and discarded because they involved 
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machining work on the drums and replacement of the 
boiler tubes. As a last resort, the replacement of the 
drums was a possibility always present in the considera- 
tions of the problems. This would have entailed the 
complete dismantling of the boiler pressure parts, the 
removal of the nickel-chromium-molybdenum drums, 
and the eventual substitution of drums of straight 
carbon steel, of about double the thickness. Modifica- 
tions would have been necessary to the drum supporting 
steelwork and boiler structure. The method eventually 
favoured was to obtain as great a contact pressure and 
total spring as possible by expanding. It was decided, 
therefore, to institute investigations on insertion 
ferruling. 

Tests were made with the objects of ascertaining 
whether insertion ferruling would give the necessary 
degree of joint improvement; determining the opti- 
mum values for ferrule tensile strength, expanded tube 
thickness, and ferrule thickness; and obtaining as 
much new information about expanding as might be 
forthcoming. These tests were subdivided into two 
interdependent series, namely, those conducted on 
expanded joints in the boiler drums themselves, and 
those conducted on similar joints made in experimental 
seat plates, which provided superior facilities for mea- 
suring certain of the desired quantities. 

An expanded joint may be made leakproof if there is 
adequate contact pressure between the tube and seat, 
and if the tube is prevented from slipping. Without 
slip, leakage would not occur provided that a sufficient 
contact pressure acted on the full periphery of the seat 
at one axial position in its thickness. For the preven- 
tion of slip, it is to have a sufficient total 
seat-contact load. Further, it is essential that these 
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values remain adequate when the boiler is raised to its 
test pressure and to its working pressure and tempera- 
ture. 

The process of making an expanded joint may be 
studied with the aid of Fig. 6. Fig. 6(a) represents 
the insertion of the tube end, and Fig. 6(b) the tube 
rolled until it just touches the seat. This process 
creates circumferential tension and elongation and 
radial thinning of the tube wall. The radial compres- 
sive stress is low. Fig. 6(c) shows the tube rolled until 
fully expanded. During this operation the stress 
systems in the tube wall and seat become complex. 
In the tube, the circumferential tension gives place to 
compressive stress in all directions, resulting in radial 
dis ment and thinning and longitudinal extrusion. 
In the seat, the metal adjacent to the seat face is 
plastically deformed in compression, but this metal is 
backed by a large elastically deformed body which is 
ready to spring back on release. The expanding opera- 
tion generates heat in the tube, which reaches a higher 
temperature than the seat. 

Fig. 6(d) shows the expander withdrawn. This 
removes the support inside the tube and allows the seat 
to force it elastically to a smaller diameter. The tube 
stresses remain compressive, and the stresses in the 
elastically deformed portion of the seat become less in 
magnitude. Fig. 6(e) shows the joint after it has been 
allowed to stand. Tube and seat contract slightly 
further, due to cooling and perhaps also strain ageing, 
without modifying the type of stressing. Fig. 6(f) shows 
the joint “spring.” If the tube were cut out, the seat 
would return to zero elastic strain. Similarly, if the 
seat were cut away from the tube, the latter would 
spring outwards to a state of no elastic strain. The 
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diametral deflections, or amounts by which they would 
so contract or expand, have been termed their “‘ spring ” 
and the sum of these elastic movements is called the 
“ spring ”’ of the joint. 

Several most important effects will now be described. 
When internal pressure is applied to a drum, tube holes 
in the cylindrical shell become larger and also oval in 
shape ; therefore, an expanded joint, to remain effective, 
must be capable of accommodating these alterations in 
dimensions without suffering a critical reduction in the 
contact pressure between tube and seat obtained by 
the expanding process. The behaviour of a simple 
water-tube joint is shown in Fig. 7, above, where the 
spring of tube and seat due to the expanding operation 
and the diametral deflections due to drum stress are 
plotted against water pressure in the drum. The 
diagrams are graphical solutions of the equations 
involved. For ease of interpretation, permanent set in 
the seat, which does not affect the problem, has been 
omitted; thus the point S represents zero elastic 
deflection and zero drum pressure. 

Fig. 7(a) illustrates the problem in its simplest form. 
It assumes that the tube hole is blanked off from the 
water pressure inside the drum, and that its deflection 
is the same in all directions (that is, it remains circular, 
as a single hoic would do in a spherical drum). The 
diametral extension of a free seat—one having no tube 
expanded into it—resulting from rising drum pressure, 
is represented by the line SA. The seat diameter 
before expanding is represented by the point S, and 
this increases to J due to expanding in a tube, the 
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diametral elastic deflection being represented by S J. 
If the joint were taken apart, the tube would spring 
out from J to T and the seat would spring in from J 
to S. Thus, JS represents the seat spring, JT the 
tube spring, and § T the total joint spring, all at zero 
drum pressure. The extent of the free-tube spring is 
limited to the horizontal line T B’. 

When water pressure is applied to a drum with an 
expanded joint in it, the tube will lose contact with the 
seat when the free seat deflection exceeds the initial 
joint spring. This occurs at the intersection M’ between 
S‘A and T B’, the corresponding drum pressure being 


P,,- The diametral extension of the expanded joint * 


interface follows the line J M’, and the contact 
between the tube and seat is proportional to the vertical 
distance the lines J M’ and S M’, which repre- 
sents the seat spring at any given drum pressure. Fi 
7(6) includes the effect of water pressure having access 
to the tube bore. With rising pressure, the tube is 
forced out beyond its former.constant free diameter, 
indicated by T B’ to the sloping line T B. The vertical 
distance between these lines at any pressure is the 
diametral deflection of a free tube due to that internal 
ressure. Contact is now lost at the intersection M 
tween S A and T B at a drum ure P,,, which is 
higher than P;, on Fig. 7(a). The joint interface 
deflection follows the line JM. If water were to pene- 
trate the joint interface after the contact pressure had 
fallen below the water pressure, then the effect of the 
water in the tube bore would be neutralised from this 
point onwards. The tube would no longer follow the 
deformation of the seat, but would leave the line J M 
at its intersection with T B’. The diagrams are there- 
fore h ical beyond this point; the hypothetical 
portions have been shown chain-dotted. 

In practice, with cylindrical drum sheils, the differ- 
ence between circumferential and longitudinal stresses 
causes the seats to become oval as well as larger. In 
Fig. 7(c), S A now represents the mean diametral deflec- 
tion of a free seat, and lines in the directions S C’ and 
SL’ represent the deflections of the major and minor 
axes, i.e., circumferential and longitudinal to the drum, 
respectively. If the tube offered no resistance to being 
forced by the seat, contact pressure would still be 
lost at the same drum pressure P,,, asin Fig. 7(b) at all 
points on the seat periphery. The difference in length 
between the major and minor axes of the tube would 
be represented by C’ L’. 

However, the tube does resist being forced into an 
oval shape. Its resistance slightly increases the minor 
axis of the seat—and therefore decreases the major axis 
of the tube—by an amount depending upon the ratio 
between the contact pressures (applied to one axis only) 
required to force the seat and the tube, respectively, 
into the same oval shape. This ratio is called the 
“ ovality stiffness ratio.” The lengths C’ M and L’M 
therefore require to be divided, as on Fig. 7(d), so that 

XM YM 

bt wae oy 
and T X represents the deflection of the major axis of a 
free tube with variation of drum pressure modified by 
ovality interference. The intersection of T X with 
SC’ at C locates the drum pressure P, at which the 
contact pressure at the major axis of the seat would 
equal zero. 

It is not claimed that the above analysis represents a 
complete treatment of the subject, but it shows that 
the effectiveness of a joint against leakage depends upon 
the following P same: quantities: joint contact pres- 
sure at zero drum pressure; the seat spring at zero 
drum pressure ; the tube spring at zero drum pressure ; 
the free seat deflection due to drum pressure ; the free 
tube deflection due to drum pressure ; the ovality stiff- 
ness ratio; and the minimum contact pressure neces- 
sary to prevent leakage. In addition, there are other 
factors closely associated with these. The contact 
pressure, aided by grooves and belling, must prevent 
tube slip. If the seat has any localised area extending 
around its whole periphery where the joint spring is 
above average, oath, as at a sharp edge, it will have a 
greater leakage resistance. On the other hand, if the 
boiler pressure be greater than the seat pressure and if 
water were to start leaking between tube and seat, it 
would modify the potential tube deflection, resulting in 
increased leakage. It is especially desirable, therefore, 
to make a joint leakproof at its water side, even though 
it be also tight elsewhere. 

The above quantities depend in turn upon design 
factors such as: (a) drum and seat diameter, thickness, 
material, and working conditions; the positioning of 
tube holes ; the position of seats in the shell thickness ; 
seat shape, seat surface, grooves, sharp es, belling 
space, etc. ; (b) tube thickness and material, including 
its work-hardening properties, particularly as they 
affect extrusion during expanding, which in turn limits 
the pressure transmitted to the seat; also the tube 
resistance to oval distortion ; (c) expander design and 
expanding technique, and (d) thickness and material of 
ferrules, when fitted. 

(To be continued.) 


= the ovality stiffness ratio, 
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INTERNAL-COMBUSTION ENGINES. 


564,150. Lubrication. L. Gardner and Sons, Limited, 
of Patricroft, J. H. S. Gardner and J. K. Gardner, of 
Patricroft. (1 Fig.) May 7, 1943.—It is found that 
one side of the cylinder of an internal-combustion engine 
receives less oil than the other from the rotating crank- 
shaft, with the result that whatever arrangements of 
piston rings are provided to control the oil supply to the 
upper portion of the cylinder bore, one side is either 
correctly oiled, or over-oiled while the other side is 
under-oiled or correctly oiled, respectively. The object 
of the present invention is to provide, in an engine having 
forced lubrication, means for ensuring that the side of 
the cylinder which is under-oiled, when the other side is 
correctly oiled, receives a supplementary supply of 
lubricant to ensure its correct lubrication. The normal 
lubrication of the bearing surface between the gudgeon 
pin a and connecting rod b is effected under pressure by 
way of the passage c in the connecting rod and the usual 
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grooves d within the bearing sleeve e secured in the con- 
necting rod. In accordance with the invention, a tapping 
f is drilled through the sleeve e and through the connect- 
ing rod end through which oil is delivered under pressure 
on to the inside of the piston, and a hole g is bored 
through the piston skirt, so positioned with relation to 
the tapping f that, when the piston is at top dead centre, 
the oil jet from f is directed through the hole on to the 
wall of the cylinder. It will be appreciated that the oil 
jet. which issues on to the cylinder wall through the hole g 
is forced out of the connecting rod not only by the pressure 
in the oil pressure system but also due to inertia at stroke 
reversal of the connecting rod so that the jet is strong 
and its rebound from the cylinder wall causes dispersal 
within the piston as indicated diagrammatically in the 
drawing. The orifice f is approximately at right angles 
to the axis of the connecting rod and radial to the gudgeon 
Pin axis. (Accepted September 14, 1944.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


Reamer or Milling Cutter. George H. 
Alexander Machinery, Limited, of Birmingham, and 
E. A. Nickolls, of Aston. (1 Fig.) April 2, 1943.—The 
invention is a reamer, milling cutter or other multi- 
edged cutting tool. The object is to provide forms of 
such tools whereby the tendency to chattering which 
ordinarily accompanies their action is obviated. The 
reamer shown in the drawing is formed with twelve 


563,402. 
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cutting edges, which are numbered 1, 2, 3, 4, and so on 
up to 12. These edges are spaced at unequal distances 
apart, and the spacing progressively diminishes around 
the tool. The space between the first pair of edges 1, 9 
subtends an angle of about 52 deg. at the axis of the 
tool, and the space between the edge 2 and the next 
edge 3 subtends about 38 deg. The spacings between 
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the edges 3 to 12 diminish progressively by 2 deg. : that 
is to say, the spacing between the edges 3, 4 is 36 deg., 
the spacing between the edges 4, 5 is 34 deg., the spacing 
between the edges 5, 6 is 32 deg., and so on. These 
angles are given as an example, as the size of each 
spacing and the difference in size between each pair of 
adjacent spacings may be varied to suit requirements, 
The spacing need not diminish in a uniform manner, 
as an irregular variation of the spacing may be used if 
desired. By spacing the cutting edges in the manner 
described, the normal tendency to chattering when the 
tool is in action is diminished or obviated. (Accepted 
August 11, 1944.) 


MISCELLANEOUS. 


563,454. Rotary Blower. Clayton Dewandre Company, 
Limited, of Lincoln, and J. Rodway, of Lincoln. (4 Figs.) 
April 29, 1943.—The invention is a rotary blower of the 
kind in which a rotor having a number of vanes mounted 
to slide radially therein is mounted eccentrically within a 
stator. The stator 1 has a cylindrical internal surface 
and detachable end walls which carry bearings for a shaft, 
which is disposed eccentrically to the axis of the casing and 
carries the rotor. The rotor consists of a drum 5 within 
slots 6 of which are mounted radially movable vanes 7, 
which are adapted to co-operate with the internal 
surfaces of the casing in the known manner. The device 
is adapted to draw air through an inlet and port 9 and 
to compress and exhaust the air through a port 10. 
The outlet is formed within a foot integral with the 
casing 1 and provided with flanged parts by which the 
device as a whole is mounted. The casing components 
are secured together by bolts which pass through the 
end walls and through lugs formed externally on the 
central portion. Between the side edges of the vanes 7 
and the end walls of the casing are disposed sealing 











(563,454) 

plates 16, which take the form of annular discs the dia- 
meter of which is greater than that of the cylindrical in- 
terior of the casing 1, the outer edges entering freely into 
annular grooves 17 formed between the end walls and the 
edges of the casing 1. The sealing plates 16 are prevented 
from rotating by means of locating pins, of which each 
plate carries one, which enters a recess 19 formed in each 
wall. The plates 16 are spring-loaded, the springs 20 
being located in recesses. Preferably, six springs are 
employed spaced equidistantly around the end 
walls, which are formed externally with bosses to 
accommodate the recesses. The radial outward move- 
ment of the vanes 7 is produced by cam rings 23 disposed 
concentrically within the casing 1, which surround the 
rotor shaft and bear beneath the inner edges 24 of the 
vanes. The rings 23 are formed with flanges 25, which 
bear against the end walls and engage within the aper- 
tures in the sealing plates 16. The rings 23 are freely 
mounted so that they can move in the direction of 
rotation. In operation, the plates 16 act as rotor sealing 
plates, and thé fact that the clearance between the vanes 
and the end plates can thereby be maintained small 
without risk of seizure when the temperature rises enables 
good performance at low speeds and cold starting to be 
obtained. (Accepted August 15, 1944.) 
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RESPONSE OF ELASTICALLY- 
MOUNTED BODIES TO RAPID 
ACCELERATIONS. 


By R. G. Manuey, B.Sc. 


Tue behaviour of elastically-mounted bodies, 
such as delicate instruments, when the supporting 
structure is subjected for very short periods to 
rapid accelerations, is a matter of some considerable 
importance, yet there is very little reference to it 
in the standard literature. The design problem 
involved is the determination of the optimum cha- 
racteristics for the mounting, in order that the 
accelerations of the mounted mass may be re- 

















body of mass m, mounted from the supporting 
structure B by means of a spring of stiffness 
k. The effects of damping forces are allowed for 
approximately by supposing a dashpot to be in 
parallel connection with the spring. This dashpot 
opposes motion of the mass relative to the support- 
ing structure by a force proportional to the relative 
velocity, the constant of proportionality being 5. 
The displacements of the mass and thesupport are 
z and y, as shown in the diagram; owing to the 
nature of the problem it is unnecessary to specify 
the datum points from which these displacements 
are measured. Employing the Newtonian notation 
for differential coefficients, the equation of motion 
of the massis 


mi +b(z—y)+k(z—-y)=0 . (1) 
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stricted to a small fraction of the imposed accelera- 
tions. In any particular case it is essential to 
know the manner in which the applied accelerations 
vary with time, as it is found that the results depend 
to a large extent upon the manner of this variation. 
In these notes it is only possible to describe the 
general method of analysing the problem, and to 
indicate the results obtained with some simple but 
typical forms of variations. As is so often the case| «5, a: “ENGINEERING” 


in engineering mathematics, the forms of variation 
encountered in practice are likely to be mathe- 
matically intractable, so that a certain amount of 
approximation by way of simplification is inevitable. 
Undoubtedly, the best method of solving any par- 
ticular mounting problem would be the experi- 
mental method, provided that really suitable instru- 
ments can be devised for the purpose ; but an appre- 
ciation of the underlying theory is invaluable both 
as a means of estimating very approximately the 
physical dimensions and properties of the mountings 
to be tried out experimentally and also as enabling 
the test results to be collated and interpreted in- 
telligently and in a useful fashion. It is the aim 
of these notes to develop and discuss this basic 
theory, with emphasis on the physical nature of the 
phenomenon rather than on the mathematical 
niceties of the analysis. 

For the purpose of investigation, the system is 


Sincé, however, it is also required to determine 
the nature of the relative motion between A and B 
due to the imposition of known accelerations on B, 
it is more convenient to rewrite equation (1) in the 
form 

mz+bz+kz=—my. . - (2 
where z = 2 — y = displacement of the mass A 
relative to the supporting structure B. The datum 
points are chosen so that z = 0 in the position,of 
static equilibrium. Equation (2) states the relation 
between this relative displacement, which is the 
deflection of the spring mounting, and the imposed 
acceleration ¥. For various types. of variation in 
this applied acceleration, equation (2) can be solved 
to find the nature of the deflection in the mountings. 
The relative acceleration between A and B can then 
be found by differentiating twice, and the accelera- 





taken to be as shown ‘in Fig. 1, in which A is the 


tion of A is the sum of this relative acceleration 
and the applied acceleration. 





Consider first the simple case illustrated in 
Fig.'2 (a). The acteleration imposed on the support 
B is taken to be zero prior to the instant t = 0, and 
to rise instantaneously at this instant to a value a, 
persisting at this value thereafter. The deflection 
in the mounting is found to be 


* 


z= — < (1 — Moos wh), har a 


where wt =~ and h = 2. The quantity w is the 
phase velocity of the free undamped vibration of 
the mass on its support, and equals 27 times the 
natural frequency in cycles per second if the time ¢ 
is measured in seconds. 

The form of variation of z depends upon the 
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magnitude of the damping forces present. If these 
are such that the dynamic magnification at resonance 


is 25: 1,* andh = = the deflection in the mounting 


is as shown by the full line in Fig. 2(b). In the 
absence of damping forces, the deflection would be 
as shown by the dotted line in the diagram. In 
the latter case, thefe would be a free vibration at 


constant amplitude and at a frequency x cycles 
per second or a cycles per minute, where d is the 


deflection of the mounting in inches under the static 
gravity load of the mass. The effect of the damping 
forces is to cause this vibration to decay in amplitude, 
so that after some time the deflection settles down 
to a constant value, numerically equal to the applied 
acceleration a multiplied by the mass m and divided 
by the spring stiffness . The maximum deflection 
is just less than twice this value, and it may be 
noted that the deflection is entirely uni-directional ; 
that is to say, the spring is always compressed 
relative to the position of static equilibrium if the 
acceleration of the structure is towards the mass. 





* See Fundamentals of Vibration Study, by R. G. Manley 
(page 27). London: Chapman and Hall, Limited (1942). 
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If the acceleration of the structure were away from 
the mass the spring would always be stretched 
relative to the static position. 

By double differentiation of (3) it is found that the 
acceleration of the mounted mass A is given by 

& = a[1 — (1 + S)e—™ cos (wt + g)]. (4) 

where o= +, and tang = as For small 
values of S, corresponding to small damping forces, 
this equation approximates to the simple form 


#=--w=—*,, ; . 


where z is“given by equation (3). In the case illus- 
trated in Fig. 2, with S = 0-02, the value of the 
factor (1 + S*) differs from unity by less than one 
part in 2,000, and the phase-angle ¢ is only about 
2 deg., so that the approximation is a close one. 

The acceleration of the mass A is therefore repre- 
sented by the curve of Fig. 2 (6), with the appro- 
priate scale. It alternates at the natural frequency, 
finally settling down to a value equal to the applied 
acceleration, and its maximum value is just less 
than twice the applied acceleration. The ‘‘ doubling” 
effect of the sudden application of the acceleration 
is an example of the well-known property of shock 
excitation, discussed in a previous article.* 

The analysis of this particular acceleration pattern 
is of importance only in so far as it enables more 
complicated problems to be approached in easy 
stages. For example, the case illustrated in Fig. 3, 
page 321, is capable of easy solution by means of 
the foregoing analysis. In this pattern, the accelera- 
tion imposed on the supporting structure B in 
Fig. 2 (a) is removed su after a time T, as 
shown in the diagram. The system can be regarded 
as being acted upon by two accelerations, one of 
magnitude a applied suddenly at the instant t = 0, 
the other of magnitude —a applied suddenly at 
the instant ¢=T. The form of the response 
depends upon the relation between the time-interval 
T and the period — of the natural vibrations. 
The accelerations of the mounted mass A can be 
regarded as made up of two parts, one corresponding 
to each of these applied accelerations ; the forms of 
the two parts are identical with that of Fig. 2 (0), 
except that one is reversed in sign and is displaced 
so as to commence the deviation from zero at 
time T. 

It is evident that, if the interval T covers more 
than half a cycle of the natural vibration, the 


* “The Transient State and the Analysis of Shock 
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be almost twice the imposed acceleration. If the 
interval T covers less than half a cycle, there is the 
possibility of a reduction in the maximum accelera- 
tion by mutual cancellation of the two transients. 
Before proceeding to a detailed discussion of the 
situation, a further simplification may be noted. 
With reasonably small damping forces, the deflection 
in the spring and the acceleration of the mass A, 
during the first cycle of natural vibration in 
Fig. 2 (6), do not differ greatly from the deflection 
and acceleration which would result if there were 
no damping forces. Furthermore, it is the maxi- 
mum acceleration suffered by the mounting that 
is of practical importance, since it is desired to 
restrict this to a certain fraction of the imposed 
acceleration. These two factors together justify 
the neglect of the effects of damping forces, provided 
it is borne in mind that the results will only be 
reasonably accurate during the initia] part of the 
motion (i.e., during an interval of time corresponding 
to a cycle of the free vibration). Naturally, omission 
of the damping forces from the system greatly 
simplifies the mathematical analysis. 

In the absence of damping forces, the maximum 
value of the acceleration of the mounted mass A is 
found to be 


Zmax = 2a sin > ss . @) 
= 2a forwT>-7 
Thus, if the time interval T is greater than or equal 
to half the period of natural vibrations, the maxi- 
mum acceleration of the mounted mass is twice the 
applied acceleration a; otherwise it depends upon 
the value of wT in the manner shown in Fig. 4, 
page 321. There will only be an attenuation of 
acceleration in the response if the natural period 
of vibration is made than six times the 
interval T. If the ratio of these two times is exactly 
six, the maximum acceleration of A is the same as 
that of B, as indicated by the point P. Since the 
portion O P of the sine-wave in Fig. 4 is almost a 
straight line, it is possible to formulate a simple 
rule for this case, as follows :—If it is desired to 
attenuate the maximum acceleration of the mass A 


to a fraction ~ of the acceleration of the supporting 


structure B, the natural period of the free vibration 
must be made to be 6n times the interval T during 
which the’latter acceleration persists. Since there 
is a definite relation between the natural period 
and the deflection d under the static gravity load 
of the mass, and this latter quantity is frequently 





Excitation,”” ENGINEERING, vol. 156, pages 321 and 361 
(1943). 


employed in design calculations on flexible mount- 


Interval T % 
(o457.«,) Netowl Period 
maximum acceleration of the mounted mass will] d (inches) = (18-8 » T)*(T in seconds). - — (7) 


The maximum error that can arise from using 
this simplified formula is about 4 per cent. As an 
example, suppose it is desired to attenuate the 
acceleration of the mass A to half the acceleration 
of the supporting structure, and that the duration 
of the acceleration is 10 milli-seconds. Then d = 
0-14 in., corresponding to a natural frequency of 
about 500 cycles per minute for the free vibration 
of the mass on its mounting. If the mass A weighs 
20 lb. therefore, the mounting must have a stiffness 
not greater than about 140 lb.-in. A more flexible 
mounting will, of course, reduce the response 
acceleration still further, but it will deflect a greater 
distance. The mounting specified will suffer a 
maximum deflection of about 1-4@n. if the applied 
acceleration is 20g. A mounting which has a static 
deflection d = 0-25 in. would reduce the maxi- 
mum acceleration to about 37} per cent. (that is, 
from 20g. to 7$g.) but would suffer a maximum 
deflection of nearly 1-9 in. 

A second type of acceleration pattern which is 
of interest is that shown in Fig. 5, on page 321. Here 
the acceleration of the supporting structure increases 
steadily from zero at t= 0 to a maximum value 


2a at t= 7, and then decreases steadily to zero 


at t= T. The results in this case can be derived 
from those in the simpler case illustrated in 
Fig. 6 (a) where the imposed acceleration increases 
steadily. The response acceleration consists of the 
imposed acceleration together with a transient, as 
shown in Fig. 6 (b). The dotted line in this diagram 
represents the response if there were no damping 
forces. The pattern of Fig. 5 can be regarded as 
composed of three component accelerations of this 
latter type, as shown in Fig. 7, on page 321. The 
first component A is similar to Fig. 6 (a), with a 
slope equal to that of O P in Fig. 5 ; the second (B) 


commences at time Hy and has a slope double that 


of PQ in Fig. 5, and the third C commences at 
T and is otherwise identical with A. 

Restricting attention to the case of short-period 
accelerations, where ‘the interval T is not greater 
than half the natural period of free vibration, the 
maximum acceleration of the mounted mass is 
given by 


max = Sg(1 — 008“) . . (8) 


Fig. 8, page 321, shows the form of the variation of 
this acceleration with changes in the ratio between 
the time-interval T and the natural period of 
vibration. The left-hand part of the curve (corres- 





ings, it is convenient to derive the formula :— 


ponding to the lower values of T, which is the total 
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duration of the imposed acceleration) is almost 
identical with the corresponding part of the curve 
in Fig. 4. It must be noted, however, that, in the 

nt case, a is the average imposed acceleration, 
‘and the maximum imposed acceleration is 2a; in 
the case of Fig. 4, which shows the response to the 
acceleration pattern illustrated in Fig. 3, a is both 
the average and maximum value. The interesting 
fact emerges, therefore, that, provided the total 
duration of the imposed acceleration is short in 
comparison with the actual period of vibration, the 
ratio of the maximum acceleration experienced by 
the mounted mass A to the average acceleration 
imposed on the supporting structure B is the same, 
irrespective of whether the pattern of this imposed 
acceleration is similar to Fig. 3 or to Fig. 5. On the 
basis of maximum values, however, the degree of 
relief afforded by a flexible mounting in the latter 
case is just twice that in the former case. It may 
be observed that it is quite legitimate to restrict 
attention to small values of the ratio of imposed 
acceleration duration T to the natural period of 
vibration, since only when this ratio is less than 
about one sixth will there be any attenuation of 
acceleration as is desired. 

Considering the same numerical example as before, 
to attenuate the maximum acceleration to a quarter 
the natural period must be about 12-5 times the 
total duration T of the imposed acceleration ; so 
that, if this duration is 10 milli-seconds, the natural 
frequency must be about 500 cycles per minute, 
corresponding to a static deflection in the mounting 
of about 0-14 in., as before. 

The final acceleration pattern to be considered is 
shown in Fig. 9 (a), opposite. The acceleration im- 
posed on the supporting structure B increases sud- 
denly from zero to a value a at the instant t = 0, and 
falls suddenly to a value ra at the instant ¢ = T, per- 
sisting at this value thereafter. This pattern may be 
taken as an approximation to many cases of practical 
importance, where a large acceleration is imposed 
for a short duration and is succeeded by a smaller 
acceleration which decreases gradually to zero. 
Such a gradual diminution of the remanent accelera- 
tion does not materially affect the response in the 
early stages, and the mathematical analysis is 
greatly simplified, of course, by ignoring it. 

The imposed acceleration may be regarded as 
composed of two accelerations of the type illustrated 
in Fig. 2 (a), the first being identical with that shown 
in Fig. 2, and the second being diminished by the 
factor (1 — r), in the opposite direction, and com- 
mencing at the instant t = T, as shown in Fig. 9 (0). 
The response depends upon the value of the factor r. 
Fig. 10, opposite, illustrates some typical examples, 
the value of r ranging from zero to unity. When 
r is zero, the conditions of Fig. 3 apply, and the 
corresponding curve in Fig. 10 is identical with 
Fig. 4; on the other hand, when r is unity, the 
conditions are the same as in Fig. 2 (a), and the 
maximum acceleration experienced by the mounted 
mass is twice the applied acceleration. Further- 
more, when the duration T of the initial stage is 
decreased, the response acceleration is decreased, 
until in the limiting case when this duration is zero, 
the maximum acceleration suffered by the mounted 
body is twice the remanent "acceleration ra. It 
follows that, in order to obtain any relief, the value 
of r must be less than 0-5. 

The maximum acceleration suffered by the 
mounted mass is given by : 

imax = a[r + or? + 2(1 — 1) (1 — cos wT)] (9) 
provided that the duration T of the initial stage does 
not exceed half a cycle of the natural vibration. 
If this condition is not satisfied the maximum 
response acceleration is 2 a. 

As a numerical example, suppose that the 
. mounted mass weighs 20 lb., and the velocity rise 
during the initial stage T is 15 in. per second, at an 
acceleration of 40 g. The acceleration after time T 
is 5 g., and it is required to limit the acceleration of 
the body to 16 g. maximum. Substituting the 
numerical values in the formula (9) and solving for 
cos w T, it is found that 

cos w T = 0-966, 
whence w T = 15 deg., or 0-262 radian ; also, since 
a velocity rise of 15 in. per second occurs at an 
acceleration of 40 g., the duration T of this accelera- 








tion is found to be 
T = 0-97 millisecond = 0-00097 second. 
The phase velocity w is found to be 
w = 268 radians per secorid, 


and the natural frequency F= 9-55 w =' 2,560 cycles 
per minute. The gravity deflection in the mounting 
under the static load must therefore be 


188 
@= (50 
The stiffness of the mounting can now be calculated 
since the weight 20 lb. of the body. deflects the 
mounting by 0-0054 in. ; the stiffness is calculated 
as about 3,700 Ib.-in. 

It is important to know what is the maximum 
deflection in the mounting, as this will have a bear- 
ing on the geometrical design of the mounting 
scheme. This quantity can easily be found, since 
it is known that the maximum acceleration of the 
mass is 16g. The maximum deflection is therefore 
16 times the gravity deflection, and in this case is 
found to be 0-086 in. approximately. It is always 
legitimate to argue in this manner, for, by re-writing 
equation (1) with the damping force term omitted, 
as 


a 
= 0-0054 in. approximately. 


mi=—kz. (10) 
it is seen that, in the absence of damping effects the 
acceleration of the mounted body A is always pro- 
portional to the deflection of the mounting; and, 
since the maximum deflection occurs in the first 
half-cycle of vibration, during which time the damp- 
ing forces have little effect on the motion, the 
maximum acceleration and deflection are in all cases 
approximately proportional, provided only that 
the duration of the imposed acceleration is not 
greater than half the period of natural vibration. 
The maximum deflection in the mounting is numeric- 


ally (7) times the maximum acceleration of the 


mounted body, from (10) ; hence if this acceleration 
is Ng, the maximum deflection is 


two =N (2) 


or N times the gravity deflection. 

Summarising the principal conclusions, it is found 
that in very many cases of practical importance the 
maximum response, both in the acceleration suffered 
by the mounted body and in the deflection in the 
mounting, occurs within the first half-cycle of 
natural vibration. In these circumstances, the 
effects of damping forces can safely be neglected, and 
there is then a directly proportional relation between 
the maximum acceleration of the mounted body and 
the maximum deflection in the mounting ; the maxi- 
mum deflection can be found by calculating the 
deflection produced by a force N times the weight of 
the body, where N is the ratio of the maximum 
acceleration of the body to the acceleration due to 
gravity. It is justifiable to restrict considera- 
tion to the cases where the duration of the applied 
acceleration is less than half the periodic time of the 
natural vibration; that is, where the mounting is 
sufficiently flexible, as only in this condition is any 
degree of attenuation of response acceleration 
possible. The general equation (2) or its simplified 
variant (10) may be used to calculate the response 
to other types of applied acceleration patterns ; in 
some cases, it may be possible to apply or extend the 
special results (3, 4, 6, 8). 

The author’s thanks are due to Messrs. Sileatbloc 
Limited, for permission to publish these notes. 





OLIVER LODGE SCHOLARSHIP.—In order to commemor- 
ate the 25th anniversary of the Radio Section of the Insti- 
tution of Electrical Engineers, the Council of the Institu- 
tion have decided to found aresearch scholarship which is 
to be called the Oliver Lodge Scholarship. It will have 
a basic annual value of 2501. and will be tenable for one 
year, but may be extended for a second year. The 
Council wish to encourage scholars to travel and, after 
approval of a candidate’s programme, they may make an 
additional grant for this purpose. The scholar will be 
required to carry out research in a subject closely allied 
to radio engineering. Further particulars may be 
obtained from the secretary of the Institution, Savoy- 
place, Victoria-embankment, London, W.C.2. The 
closing date for receiving nominations is May 15. 





LITERATURE. 


Report on Refrigeration in the Engineering Industry. 
London: ©. W. Roskill and Company (Reports), 
Limited. [Price 42s.] 

Tue development during the past 25 or 30 years of 

novel methods of attaining low-temperatures con- 

veniently has placed at the disposal of engineers a 

technology which certain special requirements of 

war production have extended in several well- 
known directions. As distinct from the manufac- 
ture of refrigerating machinery, this technology is 
concerned with the use of refrigeration as an aid in 
engineering test work, production and construction. 
It is thus incidental to the main purpose of any 
individual branch of the industry, and knowledge 
of its potentialities in future engineering practice is 
less widely appreciated than it should be. Pub- 
lished information on the subject has not yet found 
its way into the text books, being seattered through 

a diversity of papers many of which do not ordinarily 

come to the notice of production engineers, while 

some of the most valuable workshop aspects are still 
matters of personal experience. Thus the approach- 
ing end of the war in Europe points the need for an 
expert review of existing practices, pees 
arily for the benefit of mechanical and 

engineers, but also indicating types of ‘omen 

worth the attention of refrigeration specialists. 

To these objectives Messrs. Roskill and Company 
have devoted the latest of their series of technical 
reports. It summarises the principles and special 
characteristics of the various types of refrigerating 
plant available for engineering use, and deals with 
five main types of applications for refrigeration in 
engineering production. The first of these is the 
reproduction of cold climatic conditions for testing 
the service performance of road and railway vehicles 

i . The equipment. mentioned ranges 
from large wind tunnels and elaborate chambers 
capable of accommodating a complete. machine, 
down to small portable cabinets for calibrating 
instruments and radio components. Since reduced 
air pressure has proved to be of comparable import- 
ance with that of low temperature upon the be- 
haviour of electrical equipment, recent installations 
for laboratory trials of aircraft often cover a very 
wide range of air conditions, including humidity, thus 
permitting the study of ice deposition on external 
surfaces and in engine fuel systems and carburettors. 

The second section deals with the use of low tem- 
perature for the control of age-hardening alloys, 
typically exemplified by Duralumin and similar 
alloys of aluminium developed for aircraft construc- 
tion. After outlining the development of age- 
hardening alloys and describing the changes in 
structure and physical properties which occur during 
the process in the case of Duralumin, the report 
enlarges on the retardation of age-hardening by 
storage at low temperature and discusses the advan- 
tages of cold storage in relation to the economic 
operation of heat-treatment and press-work, assem- 
bly, and the many details involved in mass produc- 
tion. Attention is drawn to the importance of rapid 
and thorough cooling if uniform retardation of age- 
hardening is to be secured, and of the variation in 
characteristic behaviour exhibited by alloys of 
different compositions. The artificial ageing of iron 
and steel is dealt with in the third section of the 
report, which treats in turn of the release of 
mechanical stress in new castings, the acceleration 
of constitutional changes and the attainment of 
constitutional formations that can be brought about 
only by cold treatment. An attractive though 
tentative explanation is advanced for the mechan- 
ism, on a molecular scale, which causes residual stress 
to be relieved at low temperature, and useful details 
are given of the practices followed by makers of 
tool steels. Knowledge of cold treatment, however, 
is still very immature, and there is little agreement 
as to the most suitable treatment. 

The use of refrigeration for shrink-fitting has 
extended the field of application of this mode of 
assembly and the section of the report dealing with 
this subject is perhaps most instructive in its tabula- 
tion of thermal contraction coefficients for engineer- 
ing metals, and its suggestions regarding the com- 
bination of cooling and heating for interference 
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assembly. A tendency to exaggerate the ill-results 
of press fitting, and a noticeable’absence of comment 
on the effects of atmospheric condensate on the 
behaviour of cold-shrink fitted components, are less 
satisfactory features of this section. The provision 
of refrigerated cooling for welding electrodes is the 
fifth major application to be discussed. The con- 
clusions reached are that the welding time is not 
materially decreased, but that the number of welds 
that can be made before the electrodes need cleaning 
is markedly improved. It is considered, however, 
that electronic control of welding time may reduce 
the amount of electrode sticking to the extent that 
refrigerated cooling becomes unnecessary. 

With a few rather disappointingly brief references 


to other miscellaneous applications of refrigeration | suitable all 


in civil engineering and marginal industries, the rest 
of the report is devoted to a cursory survey of the 
principal systems of refrigeration suitable for instal- 
lation as adjuncts to engineering ion, and of 
the construction and insulation of cold chambers, 
special reference being made to metal construction, 
and tinned steel insulation as conducive to gas-tight 
storage and low thermal capacity. The failure so 
much as to mention the well-established use of 
aluminium foil or corrugated plastic for light-weight 
thermal insulation exemplifies a lack of balance, 
noticeable elsewhere in the report, which amounts 
to more than the exclusion of what is well known. 
So minor a fault does not, however, detract from the 
value of the considerable volume of recent informa- 
tion which the report presents in compact, orderly 
and well-documented form. At a time when the 
engineering industry is turning to the problems of 
post-war production for export, Messrs. Roskill’s 
critical exposition of a promising new practice is 
opportune and constructive. 





Flight and Engines. By G. V. WELBOURNE, M.A. Lon- 

don: Blackie and Son, Limited. [Price 8s. 6d. net.] 
Tuts book adds another to the already considerable 
number of elementary manuals on flight and aero- 
engines, addressed especially to A.T.C. cadets and 
similar beginners. Judged from this point of view, 
it is an extremely well-written and useful publica- 
tion. Explanatory diagrams are introduced freely, 
most of them obviously specially drawn to illustrate 
their points. A set of questions, with answers, at 
the end of each chapter should prove useful to a 
reader who wishes to find out whether he has really 
grasped the subject-matter. The principles of 
flight are covered in Part I in chapters on wing lift, 
drag, flight, gliding and manecuvres, high-lift 
devices, stability, control, and propellers. Part II 
deals with the engine, covering the principles of its 
operation, thermodynamics, and the various com- 
ponents such as the carburettor, supercharger, 
ignition, lubrication and cooling arrangements, and 
a description of various types, including turbines 
and jet propulsion units. Incidentally, the author’s 
short discussion of internal-combustion turbines 
and jet propulsion puts the pros and cons of these 
types in so clear and concise a manner that it might 
well be read by many students more advanced 
than those to whom this book is addressed. 

The chapter dealing with high-lift devices explains 
the meaning and use of the various kinds of slots 
and flaps with great clarity, without the aid of 
mathematical formule. The different requirements 
for take-off, landing, and manceuvres in flight, and 
the way that certain combinations of control surfaces 
meéet them are explained accurately, yet without 
being abstruse. The chapters on stability and 
control are equally good, although more use might 
have been made of diagrams to illustrate move- 
ments about the different axes consequent upon the 
effect. of the control surfaces. Wing-aileron flutter 
is illustrated by a diagram and a table in a particu- 
larly ingenious manner. The same straightforward 
and clear explanations are found in the engine 
section, especially that part devoted to lubrication. 
The author, when talking of petrol systems, infers 
that in general small aircraft use gravity flow, 
while the larger ones have fuel pumps for supplying 
the carburettor. Surely this is a question of whether 
or not a sufficient “head ” is available, not one of 
the size of the aircraft. A fairer general division 
would have been that biplanes usually can have a 
gravity head, but monoplanes very seldom. 








STANDING-COST ALLOCATION IN 
ELECTRICITY SUPPLY.* 


THE cost of electricity supply can be related to a 
number of different quantities. Some items, such as 
fuel or losses in distribution, are approximately pro- 
portional to the number of kilowatt-hours. Some, such 
as metering and servicing, can be related to the number 
of consumers, others to distance, ete., but a consider- 
able portion of the cost is directly proportional to the 
maximum demands made upon the rating, trans- 
mission, and distribution systems. correct alloca- 
tion of this portion is therefore of great importance. 
However, it is also of special difficulty, not found with 
any of the other allocations. Cost portional to 
system kilowatt-hour is naturally allocated to the 
kilowatt-hours taken by the consuming party, with a 

i owance for losses. Since these kilowatt- 
hours are usually metered, no difficulty or ambiguity 
can very well arise. Cost related to the number of 
consumers can be allocated per capita for all consumers 
of a given class, and so on, but cost related to system 
maximum demand (m.d.) eannot be so allocated, since 
no one knows exactly what is the contribution to 
system m.d. of any particular ecnsumer or class of 
consumer. 

The question is—what is the effect on the system 
m.d. of a particular component load, and how is that 
amount of cost which is a funciion of system demand 
to be allocated among the contributing loads? An 
attempt to answer this question is contained in a reportt 
just published by the British Electrical and Allied 
Industries Research Association. It deals exclusively 
with demand-related cost, or more precisely cost 
directly proportional to the m.d. on a supply system 
or part of a system, and attenipts to allocate this cost 
among the chief classes of consumers making up the 
total load. It does this on a purely scientific (i.e., 
objective) cost. basis, that is, it endeavours to find what 


onqonnen the sndertaking ie eelly nln ag hase 
question. It presents the results by way of a form 
but makes no s i as to what use should be 


made of it. Above all it does not ¢< ncern itself in any 
way with tariffs. The history of the subject is briefly 
dealt with and reference made to the very i 
résumé of past methods published by the Association 
simultaneously.{ 

The report points out that in the days when the 
annual peak resulted from the simple overlap of 
domestic lighting and industrial r, its occurrence 
could be foretold both in time and magnitude with some 
accuracy. Under such circumstances the “ peak- 
responsibility’ method was perfectly satisfactory. 
Loads occurring or liable to occur at this time were 
allocated their s Off peak loads were defined with 
equal ease, and carried no allocation of demand-related 
cost. At the other extreme, if the m.d. on the system 
is just as likely to occur at any one moment as at any 
other the “‘ demand” method can be used with perfect 
correctness, and has the advantage that it is extremely 
simple to implement. Each component m.d. is then 
measured just whenever it happens to occur, and cost 
is allocated to it at a uniform rate per kilowatt or 
kilovolt-ampere. This rate is of course lower than the 
rate per kilowatt or kilovolt-ampere of system m.d. in 
the ratio of the collective diversity factor. 

It is easy to see that neither of these simple hypo- 
theses corresponds in the least to the facts in modern 
su systems. Ignorance of when the peak will occur 
pin a invalidates the ‘“ peak-responsibility ” 
method, and on systems with well developed domestic 
loads the peak may occur at any time during waking 
hours from December to February, even on a Sunday. 
On the other hand, it is just as wrong to suppose that 
every hour of the year is equally dangerous, and that 
2 a.m. in June is as likely to conjure up a peak as 8 a.m. 
in January. Yet the “demand” method is based on 
just this supposition, and however convenient it may be 
as a device for sharing-round the expenses, it is in no 
sense a cost allocation. After reviewing these and 
other methods the report proposes a method of alloca- 
tion embodying two main principles, namely “ potential 
peak-responsibility” and “‘ consumption responsibility.” 

The argument underlying the first principle is that 
which is commonly used to justify the simple “ peak- 
responsibility’ method. Putting aside all ulterior 
considerations, such as justice or expediency, the simple 
cost criterion is: does an additional kilowatt or kilo- 
volt-ampere at the point in question put the undertaking 
to extra expense or does it not? At first sight this 
appears to lead unmistakably to the peak-responsibility 
method, and even though ignorance of peak times 
makes it inapplicable, the principle still holds. The 





* Communication from the E.R.A. (Abridged). 

t Ref. K/T. 109: An Improved Method of Allocating 
to Classes of Consumers the Demand-Related Portion of the 
Standing Cost of Electricity Supply. [Price 9s.] 

¢ Ref. K/T 106: Methods of Allocating to Classes of 
Consumers or Load thé Demand-Related Portion of the 
Standing Costs of Electricity Supply. [Price 138. 6d.] 





peak must come some time, and when it does, al! loads 
on at this time incur demand-related cost, and the 
remainder do not; but on further examination, this 
simple picture in black and white is seen to be incorregt, 
If followed strictly, and all loads outside this si 
annual peak period have no demand-related og 
allocated to them, there is a possibility that in the 
future these other loads may produce a peak at quite 
another time. These other loads, in fact, may have ap 
appreciable peak liability, and this accounts for the 
= tendencies characteristic of so many modem 
oad curves. Demand-related cost must, therefore, 
be allocated not only to the loads which actually cause 
the tage in any particular year, but to all those loads 
which appear capable (under discernible trends) of 
producing a peak in the future and so of causing 
demand-related expenses. 

The basic assumption of what may be called the 
“ potential-peak-responsibility method ”—or, as in the 
report, the “E.R.A. method "—is that there an 
certain fairly extensive periods of the year during which 
a peak is liable to occur, and other periods when it is 
eneernely: se “ee The former are called potential 
pea riods, and the latter off-potential-peak peri 
and they share the wala i ve 
venience, in the E.R.A. method, & uniform liability jx 
assumed throughout the former periods and zero 
liability throughout the latter; that is to say, a flat 
rate per kilowatt or kilovolt-ampere of highest demand 
is allocated to demands occurring during the i 
peak periods and no account is taken of demand outside 
these periods. The choice of times will depend on the 
undertaking and the particular system or of system 
concerned. For instance, the potenti — period 
might be assumed to comprise the hours from 8 a.m. 
to 11 p.m. on all the days of December, January and 
February. 

The second major principle on which the E.R.A. 
method is based may be termed “‘ consumption respon. 
sibility.” It acts as a weighting device by which the 
omnes — is made to me . Supeat a function of the 

tor in respect of t tential peak periods. 

The demand method is chardsemiaed by an r 
diversity allowance—i.e., since the aggregate of the 
component m.d’s exceeds the simultaneous m.d. on 
the system, the magnitude of the allocation per kilo- 
watt or kilovolt-ampere is reduced in the ratio of the 
two values ; but, in fact, diversity cannot be a uniform 
average for all. A 100-per cent. load-factor component 
can have no diversity whatever, while a 1-per cent. 
load-factor component is likely to have a very high 
diversity, since its peak is so short-lived and occurs 
mrt tr gi Pay of missing the 
time of system higher the component’s 
load factor, i.¢., the more nt and | r-lived its 
peaks, the greater is its likeli of adding to the 
peak, and the lower its potential diversity. 
is inverse relationship between individual load factor 
and individual diversity is a matter of both common 
experience and commonsense, and the practice usual in 
two- tariffs of shifting some of the burden from the 
ing to the running charge, although apparently 
empirical and commercial in its origin, has, in fact, a 

sound cost-basis. 

These two principles are carried out in the E.R.A. 
method as follows. Part of the demand-related cost is 
allocated at a uniform rate per kilowatt or kiloyolt- 
ampere of highest demand occurring within the poten- 
tial peak periods, while outside this time-belt no 
allocation is made. The remainder of the demand- 
related cost is allocated as a kilowatt-hour rate and 
spread over the consumption occurring within the 
potential periods. It might be thought that the 
division of the cost into these two parts would neces- 
sarily be arbitrary, but that is not the case. There are 
some component loads the costs of which are definitely 
known, for instance, a uniform (100-per cent. load- 
factor) load necessarily monopolises a certain amount 
of plant and thus incurs a known amount of demand- 
related cost. By making the equation give the right 
answer in this extreme case, the correct constants 
are obtained for the general application. The report 
admits frankly that method proposed is far from 
perfect, and that a more scientific allocation could be 
made by zoning the potential peak periods to correspond 
to different degrees of potentiality. The method, in 
fact, contains within i the seeds of its own improve- 
ment, but in the meantime it is put forward as an easily 
applied system which is an improvement on those 
usually employed. It adheres as closely as a simple 
method can to the basic cost consideration, and can 
at least be described as “a device with the minimum 
of shortcomings.” 

In addition to describing the theory and practice 
of the E.R.A. method, the report shows exactly what 
data are required, and how reasonable assumptions can 
be made from the figures normally available. It also 
gives a detailed example of the practical application 
of the method. The communication summarised on 
page 336 of this issue gives details of the actual cost 
‘ormula and its mathematica] implications. 
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BALLYLUMFORD POWER STATION, 
NORTHERN IRELAND. 


THE a of the Ballylumford Power Station, 
Northern I id, given below calls for some prefatory 
+ since the reasons dictating the construction 

of the station determined, to a considerable extent, 
poth its site and its structure. The effect of the war 
on electricity supply was lessened in England and 
d by the existence of the grid and by the fore- 

‘cht of the Electricity Commissioners @nd Central 
eesicity Board in providing a national pool of emer- 
spare electrical equipment. In Northern Ireland 
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in, decided to 6 
Larne, utilising plant known 
in England, and to construct a new power station 
on a site at the tip of Islandmagee, Co. Antrim, opposite 
Larne Harbour, this bei 
station, the name of which is derived from the adjacent 
township. The Ballylumford scheme involved the con- 
struction of some 28 miles of 110-kV transmission line 
Belfast, which was a reasonably short distance. In 
addition, the site had a number of other advantages, 
such as the presence of ample supplies of condenser 
water from the sea; a short sea route to the 
porting districts of south Scotland; s for 
and economical development should additional 
ity be required later, and particularly good sub- 
il for foundations. inst these advantages, it 
must be recorded that access to the site was not 
and that it was wholly undeveloped land without free 
water and having neither electricity nor gas services 
available anywhere in the vicinity. In spite of the draw- 
backs, however, the rate at which the work was carried 
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after instructions had been given to put it in hand. 
This was in May, 1941; the transmission system was 
completed in November, 1942, the first turbo-alternator 
set was started up in December of the same year, and 
this initial section of the station went into commercial 
operation in January, 1943. The actual time from the 
commencement of construction to putting the station 
into operation was, therefore, only 18 months. A 
general view of the station is given in Fig. 1, on page 326, 
the first set is shown in Fig. 2, on page 327, while other 
views are given in Figs. 3 to 6, page 330. 

The erection of the Ballylumford station, for the 
reasons already outlined, was a matter of great urgency 
and it was fortunate that the Ministry of Commerce 
were able to arrange for the transfer, from the Belfast 
Corporation, of contracts which had been some 
months earlier for equipment intended for an extension 
to the Harbour power station. This equipment con- 
sisted of a 30,000-kW turbo-generator set and two 
boilers, each capable of supplying 150,000 Ib. of steam 
per hour at a pressure of 220 Ib. per square inch and 
with a superheat temperature of 780 deg. F. at the 
turbine steam chest. These operating conditions were 
imposed by the circumstances under which the plant 
was originally designed to work. When it became 
clear in 1942 that further plant would be required in 
1944-45, if adequate provision was to be made for the 
expected demand in that year, the Ministry conferred 
with the Heavy Plant Committee, who decided that 
the additional plant required should be situated at 
Ballylumford. The equipment for the extension, con- 
forming to more modern practice, included a 31,500-kW 
turbo-generator set and three boilers, each capable of 
supplying 150,000 Ib. of steam per hour at a pressure 
of 600 Ib. per square inch and a superheater tempera- 
ture of 820 deg. F. at the turbine stopivalve. The 
first of the new boilers has been operating at the lower 
Pressure of the initial installation since March, 1944, 
and the remaining two and the new turbo- 
are expected to be put into commission very shortly. 
An idea of the present appearance of the station may 
be obtained from Figs. 1 and 6, but it should be 
pointed out that the photogra from which they, 
and other of our illustrations, have been reproduced 
Were taken at different stages of construction, so that 
temporary structures are in some cases apparent, while 


known as the Ballylumford | j 


. | to the. bunkers. 


no attempts at internal finish or decoration have been 
made. The station stands the shore of Larne 
Lough, into which an L-shaped jetty runs. This jetty, 
as will be evident from Fig. 1, pote = ir water 
approach for colliers, the coal being sea-borne. The 
land leg of the jetty is 320 ft. long and is of reinforced 
ye ars Seng constructed in cofferdams at 
45 ft. q 


a continuous quay faced by heavy 
lines of the piers. Protection for 
ing ond eaten! mooring ities are provided 

a detached dolphin at each end, constructed of vertical 
and raking Larssen box piles surmounted by a hea 


-concrete cap. of water at the 
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the inclined veyors provides 
the coal. It can be delivered directly to the bunkers by 
means of duplicate belt conveyors running in the ridge 


one bunker with a capacity of about 430 tons. 

The alternative delivery is to the coal-storage area, 
which is situated behind the station. This is effected 
+ gpl tag ge: Lorre bn. Bs 

is conveyor has also a Dennison weigher and is 
reversible to provide for transfer from the coal store 
Delivery to the store is from a swing- 
ing chute on the tower at the extreme left. The coal 
store is of the sector type with the tower at the apex 
and the tail car of the drag scraper plant travelling on 
peripheral rails. The capacity of the coal-storage area 
is 22,000 tons at present, but it can be increased, if 
found necessary at a later date, to 38,000 tons. The 


incoming coal is distributed over the storage area from 
the pile ited at the base of the tower by the 
scraper collected by reversal of the motion of the 


scraper bucket to a reinforced-concrete hopper at the 
base of the tower whence it is lifted by a et elevator 
to be deposited on the reversible conveyor belt. This 
conveyor has a capacity of 100 tons per hour. Each 


belt weigher has an integrating mechanism which auto- | The 
records 


matically the total tonnage passed in either 
direction. 

The first two boilers were already partly manufac- 
tured when they were transferred and the station, in 
con ence, to be designed to accommodate them 
with minimum of alteration. They are of Messrs. 
Babcock and Wilcox’s C.T.M. type, with the main 
tube nest over a furnace having Bailey water-cooled 
side walls and rear walls. They are stoker-fired with 
Style 28 Babcock and Wilcox grates, fitted with 
standard gearboxes driven by direct-current motors. 
The boilers face each other across an aisle, above which 
are the coal bunkers. These discharge the coal on to 
the grates through inclined chutes. Below the grate 
are two hoppers, that nearest the aisle receiving partly- 
burned material from the front of the grate, while the 
rear hopper receives ash and clinker. A tri-tube 
economiser, made by Messrs. E. Green and Son, Limited, 
Wakefield, is situated directly behind the nest of main 
boiler tubes, after which the pass through two 
regenerative air heaters made by Messrs. James How- 
den and Company (Land), Limited, Glasgow, and are 
delivered by duplicate induced-draught fans to a 
amas one = Spe yw Sp toy tee 
diameter by 120 ft. high, measured from the floor of the 
boiler-house basement; the floor is at ground level. 
Each boiler has also duplicate forced-draught fans and 
secondary-air fans. The former are mounted on the 
firing floor above the basement, as are the “ Sirocco ” 
grit collectors, the duplicate secondary-air fans being 
in the basement. All the fans are driven by single- 
speed alternating-current motors, transmission being 








by means of variable-speed hydraulic couplings. 





Ma nna aan gata maaan 
rating, work at a pres- 
sure of 240 Ib. per square inch and a temperature of 
800 deg. F. at the stop valves. Ae 

i three boilers, of which one has been 
at 240 lb. per square inch for the last twelve 
are all constructed for a working pressure of 
625 Ib. per square inch and a temperature of 835 deg. F. 
oe Naga: 7 + agg The other two, not yet ready for 
service, be into commission at this higher 
pressure. All high-pressure boilers are each 
rated at 150,000 Ib. of steam per hour, maximum con- 


Hi 


tinuous rating, with an overload output of 180,000 Ib. 
nl par hour for three hours. They are of Messrs. Babcock 


and Wilcox “ High 


and feed pipe system all 
welded joints, and the joints 


salva, ble ing the full of high 
ve, capable of passing the output of one high- 
boiler to the low- sade. The con- 
nection between the suction mains of the high- and low- 
pressure feed pumps incorporates a non-return valve 
since, of the two surge tanks concerned, one is at a 
higher level than the other. Electrically ited soot- 
blowing equipment of the automatic type, made by 
Messrs. The British Thomson-Houston Company, is 
fitted to all the boilers. Individual centralised super- 


bas an internal diameter of 17 ft. e thicker walls 
of the lower portions of the chimney are protected 
by an independent firebrick lining, the annular space 
between the lining and the shaft being ventilated 
from outside. At a height of 160 ft., the main wall 
thickness is stepped down to 2} bricks, and at this point 
the lining is discontinued.. The upper portion of the 
shaft, for a height of 19 ft., is formed of pre-cast 
concrete blocks and has three projecting fin courses. 
The chimney base, for a height of 20 ft. above ground, 
is of concrete and the flues from the boiler houses enter 
through openings in this base. The boiler flues are 
7 ft. below ground level and have concrete floors faced. 
with firebricks and brick walls lined with Fosalsil 
bricks. The flue roofs are of Fosalsil concrete reinforced 
with expanded metal and suspended from transverse 


These | steel beams. 
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Ash handling is effected by a series of conveyors 
which deliver to elevated hy of reinforeed concrete, 
from which lorries can be ed. The rear stoker 
hoppers discharge on to conveyor belts submerged in 
water and running in covered subways in the basement 
floor parallel to the firing aisle. These conveyors 
discharge on to a belt conveyor of normal design 
running in a covered subway at right angles to the 
submerged conveyor. The transverse conveyor dis- 
charges, in turn, on to an inclined conveyor parallel to 
the subm conveyor, but situated outside the boiler 
house and delivering to the reinforced-concrete hoppers. 
Each conveyor is driven by a 5 brake horse-power 
constant speed motor, transmission, in the case of the 
transverse and inclined motors, being through three- 
speed gearboxes. The chutes at the bottom of the 
hoppers di ing on. to the submerged conveyor are 
water-sealed and have twin doors. Under normal 
operating conditions, the doors are set to permit a 
free flow of ash from the hoppers to the chutes, but 
in an em the chutes can be isolated and the 
hoppers emptied, through side doors, into tipping 
trucks running on a 24-in. gauge track flush with the 
basement floor. The tubs of the trucks are emptied 
into the concrete hoppers by means of a runway and 
an electrically-operated hoist. A pneumatic conveying 
plant is provided for handling the grit collected in the 
various hoppers of the boiler outlet, ete., the grit being 

i into an elevated steel bunker from which it 
can be transferred either to the inclined ash conveyor 
or direct into lorries. The whole of the esh-h i 
plant was supplied by Messrs. John Thompson (Wolver- 
hampton), Limited, London, and the grit-handling 
plant by Messrs. Davidson and Company, Limited, 
Belfast. 

As already indicated, the first turbo-alternator set 
was in course of manufacture when it was transferred to 
the Ministry of Commerce and the station was, there- 
fore, laid out so that as little modification to the original 
design as possible was involved. The set, which was 
manufactured by Messrs. Metropolitan-Vickers Elec- 
trical Company, Limited, Manchester, consists of a 
two-cylinder impulse turbine running at 3,000 r.p.m. 
and driving a 33,000-volt alternator with an output of 
37,500 kVA at a power factor of 0-8. The alternator 
has main and pilot exciters mounted on a common 
frame. The set is shown in operation in Figs. 2 and 4. 
The high-pressure cylinder of the turbine has 19 stages, 
while the low-pressure cylinder, which is of the double- 
exhaust type, has 12 stages altogether, that is, six 
stages for each flow. The turbine is designed for an 
initial steam pressure of 220 Ib. per square inch and 
a temperature of 780 deg. F., and to exhaust at a 
vacuum of 29-1 in. Hg. at its economic rating of 
24,000 kW, or of 29-0 in. Hg. at its maximum con- 
tinuous rating of 30,000 kW. The condensers, which 
are of the firm’s twin central-flow type, are clearly 
seen in Fig. 3 in course of erection. Either of the 
twin condensers can be cleaned while the set is on 
load, the other functioning in the meantime. In this 
connection it may be mentioned that, in order to 
prevent the formation of slime in the condenser tubes, 
the circulating water is chlorinated on the intermittent 








Fig. 1. 
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dosing principle. The combined cooling surface of the 
twin condensers is 28,000 sq. ft. and the circulating 
water supply is 27,500 gallons. per minute at maximum 
continuous rating. 

In general, the second turbo-alternator set, also 
manufactured by Messrs. Metropolitan-Vickers, is of 
the same type as the first set and runs at the same 
speed, but there are some differences. In the first 
place, it is designed for a steam of 600 Ib. per 
square inch and a temperature of 820 deg. F. at the 
steam chest. Secondly, the high-pressure cylinder of 
the turbine has 23 stages, though those of the low- 

cylinder have not been increased in number. 

irdly, the combined surface of the twin condensers is 
27,000 sq. ft. and the circulating-water supply at maxi- 
mum continuous rating is 24,000 gallons per minute at 
a temperature of 55 deg. F. At this rating the designed 
vacuum is. 29-0 in. Hg. at the turbine exhaust when 
steam is being bled for feed heating. The maximum 
continuous rating, in this set, is the most efficient rating 
and is 31,500 kW. As regards the alternator, this is 
wound for 33,000 volts, as is the first set, but the 
design power factor is 0-95, which is the average figure 
for the system. The second set is, therefore, rated at 
31,579 kVA at an output of 30,000 kW. Another 
difference between the two sets is that in the d 


This annexe is seen in both . 1 and Fig. 6 aa 
gallery-like projection in front of the turbine house, 
which is that of the main building nearest the 
water, the boiler house being in the rear. A longi. 
tudinal discharge channel is also provided on the 
Lough side of the inlet channel, discharge taking place 
through a box culvert to an outlet chamber in the 
Lough 120 ft. from high water mark. It was not 
possible to provide sufficient plant and steel sheet 
piling to complete both the coaling jetty and the main 
intake works before the date fixed for commercial 
operation of the station and it was, therefore, decided 
to provide a temporary intake in the form of a cast- 
iron pipe 48 in. in diameter to supply water for the 
first 30,000 kW set during the initial stages. This 
intake pipe has been allowed to remain as a permanent 
emergency installation for use in the event of the main 
works being damaged. The pipes were supplied by 
Messrs. Stanton Ironworks Company, Limited, Notting- 
ham, and have bolted lug joints. 

The method of laying the pipe line, which is slightly 
over 200 ft. in length, is interesting. The whole length 
was assembled just above low water level on saddles 
carried on temporary larch piles. Each length of pipe 
was su’ by a steel strap sling immediately behind 
the socket, the sling being suspended by screwed rods 





one a 1,500-kW 3,300-volt house alternator is incor- 
porated 


The details of both sets are generally similar. Motor- | line 


driven barring gear and a high-pressure jacking oil 
supply to the low-pressure turbine spindle and alter- 
nator rotor bearings are provided. The switches 
controlling the jacking pump and the barring gear 
motors are interlocked so that the pump motor must 
be started before the barring gear motor. Normal 
lubrication is by means of a gear-type oil pump driven 
from the turbine shaft through reduction gearing. 
separate oil p driven by a steam turbine:starts 
up automatically should the pressure of the oil supply 
to the bearings fall below a pre-determined minimum. 
In addition, there is a low-pressure flushing oil pump, 
driven by a motor, which is used both as a standby 
lubricating pump and, alternatively, to circulate oil 
through the bearings for cooling purposes after the 
turbine has been shut down. Semi-automatic fire 
protection for the turbine oil system is provided, as 
described later in connection with the general fire- 
fighting system. The air ventilation circuits of both 
alternators are completely enclosed. The air is cir- 
culated normally by shaft fans which are assisted, at 
higher loads, by two external fans. Sea water, from 
the condenser circulating water system, is passed 
through two wire-wound tubular air coolers housed in 
the alternator foundation block. The general con- 
struction of this block can be seen on the left in Fig. 3. 

The circulating water is obtained from Larne Lough 
and enters by a concrete intake chamber fitted with 
coarse screens and situated 200 ft. from high water 
mark in the Lough. From this chamber a concrete 
box culvert leads to the main screening chamber and 
thence to a concrete inlet channel, which runs the full 
length of the turbine house immediately outside the 
main buildings and beneath the switch-room annexe. 





attached to the saddles and having handwheel control. 
The joints were loosely bolted up and the whole pipe 
ine was then lowered bodily a distance of 8 ft. by 
manipulation of the handwheels, care being taken to 
synchronise the operation so that the pipe as a whole 
was kept in line. A channel had previously been 
excavated for the pipe, the excavation above low water 
mark being done by hand and that below by dredger 
and grab. The loose joints were subsequently tightened 
up by a diver. The intake works at the station incor- 


A| porated two band screens, each having a capacity of 


1,600,000 gallons per hour, made by Messrs. F. W. 
Brackett and Company, Limited, Colchester. Space is 
provided for three additional screens and a similar 
screen is installed at the emergency intake. The cir- 
culating water pumps are situated in pits in the base- 
ment of the turbine house. All were manufactured by 
Messrs. Drysdale and Company, Limited, Glasgow. 
There are two pumps to each turbo-alternator set, 
those for No. 1 set being of the vertical-spindle centri- 
fugal type, driven, at 435 r.p.m., by 400-volt, 150-h.p. 
motors with rotor resistance starting. The pumps for 
No. 2 set are of the vertical-spindle axial-flow type, 
driven, at 960 r.p.m., by 3,300-volt, 130-h.p. motors 
with direct-on starting. All the motors were supplied 
by Messrs. Metropolitan-Vickers Electrical Company, 
Limited. As already stated, the circulating water is 
chlorinated on the intermittent dosing principle. The 
principal reason for this treatment, apart from the 
protection of the condenser tubes from slime, is to 
prevent the growth of mussels in the culverts, a condi- 
tion otherwise possible as sea water is being handled. 
The feed-water system may now be referred to. 
Although expert geological advice predicted the 
mee of sub‘surface supplies of fresh water on the 
site, the depth at which this was to be found was not 
known and two bore-holes had to be sunk before the 
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Fie. 2. No. 1 Turso-Grenerator Set. 


water-bearing chalk was reached. Incidentally, the 
initial lack of fresh water necessitated the construction 
of @ temporary reservoir of about 100,000 gallons 
capacity to collect surface water drainage for concrete- 
mixing and other p This water could not be 
used for boiler feed, so it was necessary to provide 
another source of supply until the bore-holes were 
functioning. This consisted of a triple-effect salt-water 
evaporating plant manufactured by Messrs. The Mirrlees 
Watson Company, Limited, Glasgow. This plant is 
seen in the right foreground of Fig. 4, and has a maxi- 
mum rating of 20,000 Ib. per hour of gained distillate. 
Live steam from the main steam range is reduced to a 
pressure of 60 Ib. per square inch and is de-superheated 
before entering the first-effeot coils. Cross-connections 
enable the plant to be operated on two effects while 
either the first or second is opened up for cleaning ; this 
arrangement proved of great value when sea water 
was being evaporated as heavy scaling occurred. Since 
the completion of the bore-hole, however, fresh water 
qoung used and cleaning is required far less fre- 

The distillate is pumped from the evaporator con- 
denser by a Michaeli trap to two storage tanks, each 
of 12,000 gallons capacity, whence it flows to the 
two s tanks, which are of the same capacity, 
through float-controlled valves, thence passing to the 
boilers through the surge rising mains and the feed 
pumps. The feed water is at present treated by caustic 
soda and sodium sulphite supplied continuously and 





sodium phosphate intermittently as required. The 
supply is effected by gravity to the feed pump suction, 
but a pump is being installed and this will deliver 
the sodium phosphate directly to the boiler drums. 


The feed water is heated by bled steam. There are | ing the feed 


three tapping points on the high-pressure cylinder of 
No. 1 set, though only two are at present in use to give 
two-stage bled-steam feed heating to 190 deg. F. at 
the normal economic rating of 24,000 kW. The drains 
from the heaters are cascaded through a drain cooler 
to the condensers. Duplicate full-duty extraction 
pumps pass condensate from the condenser hotwells 
through the drain cooler and the intercoolers of dupli- 
cate three-stage air ejectors to the first heater, and 
thence, through a gland steam condenser, to the second 
heater. From the outlet of the second heater the 
condensate is delivered to the feed pump suction mains 
against the head of the surge tanks. 

The first two boilers were originally provided with 
one motor-driven and one steam-driven feed pump, 
each capable of delivering 360,000 lb. of water per hour, 
but these have been supplemented by a motor-driven 
pump with a capacity of 150,000 lb. per hour, this 
pump being used when the boilers are on light loads 
and for topping-up p when No. 1 turbo- 
alternator set is shut down. The two electric pumps 
are driven at 1,500 r.p.m. by 400-volt squirrel-cage 
motors, the steam pump being driven by a turbine and 
being arranged to start automatically on a marked fall 
of pressure in the feed line. The motor-driven pumps 


were supplied by Messrs. Mather and Platt, Limited’ 

Manchester, and the steam pump by Messrs. G. and J- 

Weir, Limited, Glasgow. The pumps are situated in 

an annexe lying between the turbine house and the 

boiler house. The feed arrangement for the high- 

pressure boilers steaming No. 2 turbo-alternator set 

differs from that described above. The condensate is 

taised by five-stage feed heating to 340 deg. F. at 

maximum continuous rating. The three final heaters 

are on the discharge side of the boiler feed pumps and 

are provided with an automatic by-pass operated by 

excessive water level in any of the heaters. There are 

three feed pumps, made by Messre. Mather and Platt, 

each of 300,000 lb. per hour capacity. Two of the 

pumps are driven at 3,000 r.p.m. by 500 h.p., 3,300-volt : 
motors with direct-on starting. The third pump is 

driven, at the same speed, by a turbine which is started 

automatically in the event of the failure of either of 
the motor-driven pumps. 

A bled-steam evaporator, designed to operate on sea 
water if necessary, is incorporated in this feed system. 
It consists of three single effects in parallel, one effect 
being a spare. The evaporator takes bled steam from 
the No. 3 heater tapping, returning the vapour to an 
evaporator condenser in the condensate line between 
No. 1 and No. 2 heaters. From this point the distillate 
is pumped to two overhead reserve tanks, each of 
15,000 gallons capacity. There is also a surge tank of 
the same capacity at the same level. De-aeration of 
the make-up feed is effected by re-circulating water 
from the reserve tanks to the surge tank through the 
main condenser, the tank thus containing de- 
aerated water. A variable-stroke reciprocating pum 
supplied by Messrs. Candy Filter Company, Limited, 
London, injects caustic soda and sodium sulphite in 
solution into the feed-pump delivery mains to provide 
feed-water conditioning, while plant for recirculating 
a portion of the boiler water will be installed shortly. 
This plant is to consist of a chamber, in which water 
from the boiler drums is allowed to flash into partly 
wet steam at a pressure of about 20 lb. per square inch, 
this steam being used for heating the offices, workshops, 
etc., of the station. The remaining water, which is 
concentrated, will be returned from the flash chamber 
to the feed-pump delivery lines by a variable-sceed 

i | 


reciprocating pump. é } f 
Before describing the electrical equipment of the 
station and the transmission lines to Belfast, some 
notes on the general construction of the station build- 
ing may be given. The main buildings, as will be 
clear from Figs. 3 and 4, are of the steel-frame type 
with brick panels and reinforced-concrete floors and 
roofs. The offices and control room are of reinforced- 
concrete construction with brick facings. One of the 
deciding factors in the building programme was the 
necessity of an early provision for handling the heavy 
parts of the turbo-alternator. The main frame of the 
turbine house was, therefore, run up at the same time 
as the heavy concrete foundation block for the set was 
in hand, and the gantries formed on the main walls 
enabled the 80-ton overhead travelling crane, made by 
Messrs. Herbert Morris, Limited, Loughborough, and 
visible at the top of Fig. 3, to be erected. This is, of 
course, @ permanent part of the station equipment and 
its early installation enabled the erection of the turbo- 
alternator to be proceeded with before the building 
itself was actually completed. It may be mentioned 
that the alternator stator weighed 80 tons and special 
road transport vehicles had to be sent over. from 
d to convey it, and the 72-ton power trans- 
formers, from Belfast Docks to the site. In Fig. 3, the 
framework on the left is part of the front wall of the 
station, as seen in Fig. 6, against which wall the 
switchhouse annexe is built. The structure on the 
right in Fig. 3 is part of the mechanical annexe contain- 
i tanks, feed pumps, etc. A portion of this 
annexe is visible through the opening in the partition 
wall seen on the right of Fig. 4. The wall in the back- 
ground of Fig. 4 is that seen to the left of Fig. 6; the 
long windows in this wall, as will be clear from both 
figures, are, for the present, filled in with brickwork. 
The level of the turbine house was fixed by con- 
siderations of syphon effect in the circulating water 
system at low tide. The site was originally a slope of 
about 1 in 7 rising from the Lough and so, in order to 
reduce excavation, the floor of the turbine house base- 
ment, which house is nearest the water, was kept 
16 ft. 6 in. below that of the boiler house basement, a 
mass-concrete retaining wall being built between the 
two. The whole of the foundations lie on firm brown 
boulder clay and this material proved to be an effective 
seal for the cofferdams employed in the jetty construc- 
tion and the circulating water works. These coffer- 
dams were formed mainly of Larssen. steel sheet piles 
50 ft. long, and the bulk of the work in the Lough, 
including piling, excavation and concreting, was 
handled by the two derrick cranes prominent in the 
middle of Fig. 5.. These cranes were of 10 tons capacity, 
with jibs 120 ft. long, and were erected on temporary 
timber-piled dolphins. The foundations of the front 





wall of the turbine house are integral with the walls 
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of the circulating-water intake channel, so that the 
sequence of erection had to be carefully dovetailed to 
avoid delay. As it was, unconventional methods had 
to be adopted in various directions; for exam 

the construction of the boiler “hous oof, proceed 
simultaneously with the erection of the under- 
neath it. The building of the station in such a short 
time is an excellent example of planned co-ordination 
and co-0; ion. About 70 different contracts had to 


Great whence it was shipped to Belfast or 
Larne and conveyed to the site by road. The 
contractors for civil work were Messrs. 


structural Harland and Wolff, 
(To be continued.) 
—_—_—_— 
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Rhodesia; James William London, B.Sc, (Eng.) 
(Lond.), Bombay, India; James Noél McFeeters, 
M.Sc. (Belfast), London, W.6 ; Charles Bell McRitchie, 
Montreal; Arthur William Nethercott, B.Sc. (Bristol), 
i ee Devel, Warne O’Herlihy, B.Sc. 
(Eng.) ( -), Tynemouth; James Alfred 

Scunthorpe ; James Lindsay Raitt, B.Sc. (Glas.), Bath. 

InstiTuTION OF MecHaNnIcaL ENGINEERS. 


Graduate to Associate Member—Esmé Osbon Am- 


brose, Barrow; Norman Balmforth, Huddersfield ; 
Erie William m, Coventry; Captain Eustace 
Neville Rolfe Baty, R.E.M.E.; Robert Lancelot Bowen, 
London ; Allan William Brown, B.Se. (Glas.), Renfrew ; 
Captain David Laurence Bulleid, B.A. (Cantab.), 
R.E.M.E.;  Pt.-Off. Donald Charles Chapman, 
R.A.F.V.R.; Frederick Cormack, Hull; Bernard 
James Wiliam Cunningham, Coalville, Leics. ; Wing- 


MacTavish Ogston, B.A. (Oxon.), Leicester ; George 
D’Arcy Orpen, B.Sc. (Cape Town), Northrand, 
8. ica; Captain James Harsant Page, M.A. (Can- 
tab.), R.E.M.E.; Ponnusamy Rajagopal, Ratmalana, 
Ceylon ; Brian Remfry, Alexandria, 
Joseph Rimmington, Manchester ; James Ross, G 


gow; Lieut.-Col. Thomas Mortimer Si B.A. 
(Cantab.), R.A.S.C.; Fit.-Lieut. Joseph Holmes Smith, 
R.A.F.; Ronald Smith, Hull; mard Stabler, 


Norton-on-Tees ; Duncan John Stewart, Winchester ; 
Major Herbert Ed Tanner, M.B.E., R.E.M.E.; 
Lieut. Philip Amos Todd, R.E.M.E.; Edward Calah 
Wainwright, Sheffield ; Robert. Charles Castle Waller, 
Blackburn ; George William Wildy, Ruislip. 

Student to Associate Member.—F!.-Off. 
Price, B.Sc. (Eng.) (Lond.), R.A.F.V.R. 





ELECTRONIC CONTROL FOR WELDING MACHINES.— 
Messrs. The British Thomson-Houston Company, Limited, 
are now issuing descriptive matter relative to their 
systems of electronic control for welding machines. The 
leaflets, which describe, in the main, developments made 
during the war period give full technical information 
and one of them, entitled Electronic Control Equip- 
ments for Resistance Welding Machines, is notable for 
the inclusion of an extensive glossary of technical terms 
eonnected with electronic control. This glossary should 
be useful in clarifying a subject having hitherto a rather 
confused nomenclature. 

THE ENGINEERING INDUSTRIES ASSOCIATION.—At a 
luncheon given by the Engineering Industries Associa- 
tion, on April 18, 1945, at the Waldorf Hotel, London, 
W.C.2, Commander Stephen King-Hall delivered an 
address entitled ‘“‘ Russia—To-Day and To-Morrow.” 
The speaker, who has recently returned from an official 
visit to Russia, expressed his personal view that the 
work of reconstruction after the war would occupy the 
Soviet Union for the next four or five: years, and that, 
in the meantime, plans for raising the standard of living 
and developing the country generally might have to be 
deferred. Russia would need to import machine tools 
and other equipment when normal trade relations with 
Britain had been restored. 
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JoHNSON and W. L Published for The 
British Council. London: Longmans Green and Com-' 
pany, Limited, 43, Albert-drive, Wandsworth, S.W.19. 

(Price 1s. net.] 


Method of Classifying Electricity-Supply Cost. By W. A. 
CaRNE. London : Offices of the Association, 15, Savoy- 
street, Strand, W.C.2. [Price 10s. 6d. net.] 

Eighth Annual Proceedings of The Railway Fuel and 
Traveling Engineers’ Association, 1944. Offices of the 
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U.S.A. [Price 3 dols.) 
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Including Jet Propulsion. By R. Tom SAwYER. 
Prentice-Hall, Incorporated, 70, Fifth-avenue, New 
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Transactions of the Institution of Naval Architects. Votume 
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Upper Belgrave-street, Westminster, 8.W.1; Henry 
Sotheran Limited, 2, Sackville-street, W.1. [Price 
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The Rhodesian Annual, 1944. Published by The Rho- 
desian Printing and Publishing Oompany, Limited, 
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Argus South African Newspapers, Limited, 85, Fleet- 
street, E.0.4. 

United States National Bureau of Standards. Supplement 
to Circular No. C24. Supplementary List of Publica- 
tions of the National Bureau of Standards. From 
January 1, 1942, to June 30, 1944. Compiled by J. L. 
MarTuusa. Washington: Superintendent of Docn- 
ments. [Price 20 cents.] 

An Introduction to Soil Mechanics. By Dr. W. L. 
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PERSONAL. 


Dr. EpMuND GirreN, M.Sc. (Eng.), M.I.Mechp 
M.I.A.E., who has been Director of Research at th, 
Institution of Automobile Engineers since 1940, 


Civil and Mechanical Engineering, tenable at Que. 
wr Se. He will commence his new duties “ 
October 1. ; 


Sim Percy Bares, Bt., G.B.E., has been elected chair. 
man of the General Council of British Shipping. yp, 
Joseph P. Mactay, M.P., and Mr. B. H. Murranr have 
been elected joint vice-chairmen, . 


Aim CommoporE ©. R. GaYForD, O.B.E., D.rc, 
A.F.C., F.R.G.S., has been appointed Regional. (on. 
troller for the Eastern Region of the Ministry of Fuel ang 
Power, with effect from May 1, in succession to Mp 
W. W. Marsa, ©.B.E., who is resigning. 


Mr. ©. G. RENOLD has been elected President of the 
Engineers’ Club, Manchester, in suécession to Mr. £. 4. 
MERCER. 


Mr. Robert Cuatmers, O.B.E., B,Sc., M.Inst.c.x., 
M.L.Mech.E., of the Chief Emgineer’s Department, 
London County Council, has been made a vice-president 
of the Institution of Engineers-in-Charge. 


Mr. W. H. Satmon, Assoc: Met (Sheffield), of Hadfields, 
Limited, has been elected President of the Sheffield 
Foundrymen. 


Scots | branch of the Institute of British F' 


Mr. C. C. S. Le Cram, M-I.Mech.E., has been elected 


a director of Tecalemit, Limited. 
Mr. H. F. SHanawan, borough electrical engineer and 
general manager, Electric Supply, 


Blackpool Corporation 
is retiring and Mr. F. J. Cote, M.I.E.E., A.M.I-Mech.E., 
electrical engineer and manager, West Bromwich Cor- 
poration Electric Supply, has been appointed to succeed 


Mr. R. H., Hamvswortu has been appointed managing 
director of the Aero Piston Ring Company, Limited, the 
share capital of ‘which firm was recently acquired by the 
directors of Specia}loid Limited, and Mr. C. G. Downinc, 
formerly purchasing agent of Specialloid Limited, has 
been appointed general manager. Mr. H. A. Kew is 
continuing to serve as works manager of the Aero Piston 
Ring Company, while Mr. F. R. Parrerson is production 
manager, 


Mr. 8. N. TurNER has been elected a director of the 
Staveley Coal and Iron Company, Limited. 

Mr. H. K. Metoatr, M.I.Mech.E., has been appointed 
export manager to Messrs. John Thompson Water Tube 


Boilers, Limited, and their associated companies. 


The Council of the Institution of Structural Engineers 
have nominated Mason H.,J. Conte, M.Sc., R.E., 


M.LStruct.E., to-serve on the Technical Committee on 


_| Graphical Symbols of the British Standards Institution. 


Mr. L. Minnis hag been appointed general manager of 
the Nunnery Colliery . Limited, and of its 
subsidiary, the Nunnery Coke and Gas Company, 
Limited. He was appointed acting general manager 
some months ago. z 

Mr. R. E. BraaG, A.M.I.Mech.E., has been appointed 
assistant patents engineer, 1.0.1. Metals, Limited, Bir- 
mingham, and Mr. H. Hopper, A.M.I.Mech.E., works 
engineer in the Dyestuffs Division, I.C.I., Limited. 


Mr. 8. F. Purpott, M.1.E.B., has joined Messrs. R. B. 
Pullin and Company, Limited, Brentford, as develop- 
ment engineer for fractional horse-power motors. 

Mr. WaLTER L. GEE, for a number of years in charge 
of the fan department of Messrs. Alldays and Onions, 
Limited, and for the last six years technical engineer with 
Messrs. Serck Radiators, Limited, has now been appointed 
technical director of Messrs, Newton Collins, Limited, 
manufacturers of fan installations and sheet-metal work. 


The Council of the Institution of Civil Engineers have 
awarded the Bayliss Prize of 151. to Mr. J. V. Taaa, of 
Shirland, a student of the Institution, on the results of 
Sections A and B of the associate-membership examina- 
tion, held in October, 1944. 


Mr. C. A. RussELt has been appointed manager of 
the Sheffield district office of the British Thomson- 
Houston Company, Limited, in succession to the late 
Mr. H. W. E. HAtr. 


THe INSTITUTION OF LOCOMOTIVE ENGINEERS have 
now moved their offices back to 28, Victoria-street, 
London, S.W.1 (Telephone ABBey 6672). All com- 
munications should be sent to this address. 


The Manchester office of THE BRITISH ALUMINIUM 
COMPANY, LIMITED, is located temporarily at Chancery- 
chambers, 55, Brown-street, Manchester, 2. (Telegraphic 
address: ‘Aluminium, Manchester”; Telephone: 
Blackfriars 8913.) The branch manager is Mr. J. R. 





WHITELEGG. 





Al 


Scot 
Scotti: 
orders 
mills | 
but tl 
declin 
tional! 
until | 

Lig 
ete., 
cookit 
volum 
indus 
will 
proce 
regar 
confic 
to be 

Sec 
slight 
is ati 
and 
probs 

It is 
early 

while 
demé 
and 

mine 
little 


APRIL 27, 1945. 


ENGINEERING. 


329 








— 


NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—There is very little change in the 
Scottish steel trade. The demand is uneven, plate 
orders being notably scarce at the moment. The heavy 
mills have @ fair nucleus of work in steel bars and rails, 
but the demand for small sections and small bars has 
declined considerably. Sheetmakers are still excep- 
tionally busy, so that new orders cannot be delivered 
until Period 4 of the current year. 

Light-Castings Industry.—Makers of soil pipes, baths, 
etc., are quiet, while manufacturers of ‘heating and 
cooking appliances have rather more orders ; the general 
volume of business, however, is far below normal. The 
industry is anxious about its labour resources, which 
will need considerable. reinforcement before it can 
proceed with its post-war building programme. As 
regards capacity (apart from labour), the industry is 
confident that it eam cope with any demand that is likely 
to be imposed upon it by post-war housihg. 

Scottish Coal.—The supply position has improved 
slightly within the past week or so. This improvement 
is attributed to a@ falling-off in domestic consumption 
and to some slight reduction in industrial demands, 
probably due to the completion of certain war contracts. 
It is hoped to introduce a new summer programme 
early next month in order to build up reserves. Mean- 
while collieries are chiefly preoccupied in meeting the 
demands of railways, gasworks, electricity undertakings, 
and other high priorities. The output from the deep 
mines remains low, though some pits have been doing a 
little better. On the other hand, many large pits are 
said to be producing far less coal than they could do. 
Shipping is restricted to a bare minimum of the inferior 
fuels, but the special business being arranged for the 
Admiralty and other Service needs on the Continent 
continues to tax supplies. 





NOTES FROM THE SOUTH-WEST. 


Carpirr, Wednesday. 

The Welsh Coal Trade.—At a meeting of the Regional 
Coal Board last week, it was stated that avoidable 
absenteeism at South Wales pits has continued at a high 
level on Mondays and Saturdays, men under 30 years 
of age being the chief offenders. There had also been a 
slight decline in the manpower of the industry due to a 
drop in the number of entrants from the Oakdale training 
centre. This, however, was described as a temporary 
setback and it was expected that the numbers sent out 
from Oakdale would soon increase. Business has con- 
tinued difficult. to negotiate on the Welsh steam-coal 
market because of the shortage of supplies which, in the 
case of the more favoured kinds, remained acute. There 
was & keen inland demand for all but the very poorest 
qualities, but salesmen could handle very little business 
as the productions of the collieries were well sold forward. 
Priority users are making heayy demands and there 
seems to be no prospect of ang early change in the 
present very firm conditions of the market. Under 
Government direction, a steady shipment trade was 
maintained, but there was little demand from neutral 
sources. All the large descriptions were well stemmed 
with business for some time to come and were very firm, 
while the sized and the bituminous small classes were still 
practically off the market. Best dry steams were in 
strong demand, but some of the lower qualities were 
available. The home demand for cokes remains steady. 

Swansea Steel-Sheet Industry.—The market report 
prepared by the Incorporated Swansea Exchange states 
that, last week, there was a.steady demand from home 
consumers for tin-plates and their substitutes. As 
makers are well booked, however, they were not anxious 
to increase their commitments for the current quarter, 
and the sales effected were below the week’s production. 
Conditions in the export market were unchanged and 
very limited quantities were being disposed of. There 
was no relaxation in the demand for steel sheets and 
makers had sufficient orders on hand to keep them busy 
for a long period. In the scrap iron and steel market 
there was a good demand for the heavier and better 
grades of material, supplies of which were becoming 
more difficult to obtain. Hence the demand for the 
lighter and inferior descriptions was showing signs of 
some improvement. The prices of iron and steel goods 
and of non-ferrous metals were unchanged. 





FLUORESCENT LAMPS IN LOCOMOTIVE WEIGHING Pits. 
—-To maintain a check on the weight distribution of 
locomotives in service, the London and North Eastern 
Railway has equipped some of its more important run- 
ning sheds with specially constructed engine pits. These 
are fitted with Kelbus weighing apparatus, which enables 
the load on each wheel to be ascertained and adjusted 
independently. The pits are provided with fluorescent 
lighting, and it is claimed that two men can weigh an 
eight-wheeled locomotive in 30 minutes. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—Sheffield steelworks are maintaining 

a fair level of activity, and there are instances of pro- 

gressive firms with good sales organisations which 

been able to restore their export business with 

markets to a level higher than in pre-war days. 

release of some materials and the relaxation of export 





restrictions have had encouraging results so far. 
quieter times in some of the heavy departments of t 
steel and engineering industries have provided 


oppor- 
tunity for the employment of labour and materials 


regaining old markets in the Near East, the Middle 


and South Africa. crazy mad in the Uae eae * 
however, are short of skilled and unskilled labour to}; 


enable them to make the best of the trade opportunities 
offered, and are looking forward to an early release from |‘ 
the Forces of some of their skilled men. 

South Yorkshire Coal Trade.—The federation of colliery 
concerns is being contemplated, and it is hoped in this 
way to proyide opportunities for solying many orca 
problems. Consumers are afraid that the | 
competition will result in higher prices of coal and 
which already are at an almost” 

Supplies of coal tend to become shorter as the require- 
ments of the armies in the field expand, and the prospect 
of building up reserve stocks te a ontety, level does not 
seem very bright. ; 
—— IIIS 
NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Situation.—Although seme plants are not 

fully occupied, the aggregate output of iron and steel 


is heavy and increasing. Commodities for ordinary| © 
commercial undertakings are wanted in large quantities-| 


and substantial home contracts are expected as condi- 
tions justify the relaxation of restrictions.that are holding 
up negotiations. Hopes of the renewal of export business 
on a considerable scele have been inspired by the recent 
sanction to fulfil a few orders for the Dominions. The 
maintenance pf steady deliveries of coke to the blast- 
furnaces and ample supplies of native raw materials are 
satisfactory features of the present situation. Larger 
imports of high-grade iron ore from overseas would, 
however, be very welcome. Pig-irom consumers are 
calling for larger allocations. Some improvement is 
reported in branches of the steel industry that have been 
slack. 

Foundry and Basic Iron.—Supplies of ordinary foundry 
pig-iron do not fully meet the demand, and consumers’ 
requirements are likely to increase. The output from 
the basic blast-furnaces is ample for the requirements | Institute, 
of makers’ steel-producing plants, but. leaves no surplus. 

Hematite, Low-Phosphorus and Refined Iron.—The 
distribution of hematite may, be on a slightly more 
generous scale in the near future, but the limited make 
still necessitates the careful allocation of the available 
tonnage. Outputs of low- and medium-phosphorus iron 
and of refined descriptions are steadily taken up. 

Manufactured Iron and Steel. of ‘semi- 
finished: iron are adequate for current requirements and 
the outputs of finished iron are sufficient for most needs, 
but the heavy demand for steel semies necessitates @ 
maximum make, particularly of prime billets and sbeet 
bars. Makers of thin sheets have very extensive book- 


ings, both for black and galvanised ‘descriptions,’ and | 
delivery 


cannot entertain further offers except for distant 
dates. Specifications for light sections are distributed 
fairly freely and welcome orders for heavy joists have 
been secured ; plate producers are also better employed 
than has been the case recently. Rail mills are assured 
of full activity for some'time end manufacturers of 
colliery equipment have good order books. 
Scrap.—Large quantities of good iron and steel scrap 
are passing into consumption and further deliveries 
would be welcome. 
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NAVAL CADETSHIPS AT THE RO¥AL Naval nee gi — 
The Admiralty announce that rs yee 
cadetships at the Royal Naval will be ~ hon in 
June, 1945. Candidates must have been born on or 
between December 1, 1931, and March 31, 1932, and their 
completed application forms must be received by the 
Admiralty not later than May 10,1945. The educational 
test is the Common Examination for entrance to Public 
Schools, in English, history, geography, Latin or scienbe, 
arithmetic, algebra and geometry, and French. About 
45 cadetships, in all, will be offered. These include’ 20 
scholarships, ten of which are reserved for boys from 
grant-aided schools. The fees for boys who are awarded 
scholarships vary according to the parents’ means. © ‘in 
cases of small incomes, all fees and expenses may ‘be 
remitted ; in other cases the inclusive fee ranges from 
1l. to 651. aterm. Application forms and detailed regu- 
lations may be obtained from the secretary of the Admir- 
alty (C.W. Cadets). 


‘ole 


NOTICES OF MEETINGS. 











Meeting. ‘ Some Aspects < Pas Development 
» Tools” by ate ‘D. A. North-Western 
; Saturday, April 28, 2.30 p.m., The 

| General Meeting. 


ec tiar %, 645 ese, ie Rectan, Manchorter. 
“ Drawing Office Practice ia Relation to Interchangeable 
| Components,” by Mr. C. A. Gladman. — > 
INSTITUTION OF ELECTRICAL —North Mid- 
land Students’ Section : Saturday, April 28, 2.30 p.m., 
George Hotel, St. George’s-square, Huddersfield. Pro- 
of | blems Meeting. South Midland Radio Group : neue 
April 30, 6 p.m., The James Watt Memorial 
Birmingham. Annual General’ Lecture : 


London Students’ Section : rossey Mar 
Savoy-place, Victoyia-embankment, W. 
of Reports on “ Education and ‘Training for Engineers” 
and “ Part-Time Further Education.” Radio Section : 
Wednesday, May 2, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. “ Notes on the Stabilities of Ld: 
Oscillators,” by “Mr. N. Lea. Tf Section: 
Thursday, May 3, 5.30 p.m., Savoy-place, Victoria- 
em W.C.2. (i) “ Excess-Current Protection 
r H.R.C. on Medium-Voltage’ Circuits,” by Mr. 
R. T. Lythall. (ii) “‘ Excess-Current Protection by Over- 
current Relays on Medium-Voltage Circuits,” by Messrs. 
A. G. Shreeve and P. J: Shipton. Measurements Section 

Friday, May 4, 5.30 p.m., Savoy-place, Wistoria-embank- 


ment, W.0.2. “Meter and Instrument Jewels and 
Pivots,” by Mr. G. F. Shotter. 
INSTITUTION OF CHEMICAL EN -North-W estern 


Branch : Saturday, April 28, 3 p.m., The Coliege of 
— Manchester. “The Dehydration of Ethyl 
and. ' Alcohols by Azeotropic Distillation,” by 
eke’ @ tomes Uae H. G. Hands. 

Royat Society or Arts.—Monday, April 30, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. Cantor 
Lecture III. ‘“ Chemicals from Petroleum,” by Sir Frank 
Smith, F.R.S. 

NortH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBULLDERS.—Monday, April 30, 6 p.m., The Mining 

Newcastle-upon-Tyne. ‘“‘An Approximate 
saa tooane Formula Concerning Four-Bladed Propellers 
of Single-Screw Cargo Ships,” by Sir Amos Ayre, 


Great 
search on the Behaviour of Pneumatic-Tyred 
by Mr. T. OC. D. Manby. (i) “Surface Water Drainage 
of Roads,” by Mr. W. Eastwood. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
May 1, 5.30 p.m., Institution of Mechgnteal Engineers, 
Storey’s-gate, St. James’s Park, 8.W.1. “Light Alloy 
Pistons,” by Messrs. E. B. Graham and ©. H. Russell. 

SHEFFIELD METALLURGICAL ASSOCIATION.—Tuesday, 
May 1, 6.30 p.m., 198, West-street, Sheffield, 1. ‘‘ Some 
Views on Materials of Construction,” by Dr. N. P. Inglis. 

Junior INSTITUTION OF ENGINEERS.—Friday, May 4, 
6.30 p.m., Institution of Mechanical Engineers, Storey’s- 
gate, St. James’s Park, S.W.1. Second Stevens Memorial 
Lecture on “The History and Present Practice of the 
Tar Distillation Industry, ” by Mr. W. G. Adam. 

INSTITUTE OF BRITISH F — Lancashire 
Branch : Saturday, May 5, 3 pm Sm Club, 
Manchester. “‘High-Tensile Steel for Castings,” by 
Messrs. C. C. Hodgson and H. 0. Waring. 





ApMirnatty Fioatine Docks, DurBAaN.—Dorman, 


ceived a contract from the 
of a second floating dock at Durban, South Africa. This 
dock, which will have a lifting capacity of 6,000 tons, 
will require approximately 3,000 tons _of structural steel- 
work. All the material will be produced at the com- 
pany’s own rolling mills and the fabrication and assembly 
ot the hull, and the site erection of all equipment, will be 
undertaken by Dorman, Long (Africa), Limited. All 
mechanical and electrical equipment for the dock will be 
purchased in Great Britain and shipped to South Africa. 
It was disclosed, only last month, that Dorman, Long 
have almost ox for the Admiralty a floating dock 





having a lifting capacity of 17,000 tons, also at Durban 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 
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“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
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Terms for displayed advertisements on the 


art paper wrapper, on the inside black and white pages 
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well as for insets, can be obtained on application to 
the are 12 in. deep and 9 in. 


Manager. The pages 

wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The P for advertisements classified under the 
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or under and le. 6d. line up to one inch. The 
line averages six wi and: when an advertisement 
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If use is made of a box number the extra is 
le. per insertion, with the exception of advertisements 
ap under “Situations Wanted.’ Series dis- 
at ae all classified advertisements can be obtained 

lowing rates :—5 per cent. for six; 1 

cent. for thirteen ; 25 per cent. for pate agp 
33$ per cent. for fifty-two insertions. 


TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
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received at least 10 days previous to the date of pub- 
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than two years. 





INDEX TO VOL. 158. 


s 

The Index to Vol. 158 of ENGINEERING 
(July-December, 1944) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
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THE HEAT PUMP. 


Havine regard to the fact that the fundamental 
principle of what is now known as the heat pump 
was enunciated by Lord Kelvin so long ago as 1852, 
only five years after the foundation of the Institution 
of Mechanical Engineers, it is a little surprising that 
no contribution on the subject had been presented 
before that institution until Friday last, April 20, 
when Dr. Oscar Faber read his paper on “‘ The Value 
of Heat, with Special Reference to the Heat Pump.” 
It may be, of course, that the developments in other 
directions which resulted, directly or indirectly, 
from that discourse in 1852 played some part in 
masking the incidental implications that, even now, 
are being only spasmodically studied and occasion- 
ally applied ; for the great industry of refrigeration 
may be considered to have sprung from the same 
source. “* In December,’ wrote Kelvin’s biographer, 
Professor Silvanus Thompson, ‘“‘ Thomson discoursed 
to the Glasgow Philosophical Society on the economy 
of the heating or cooling of buildings by means of 
currents of air. This suggested the mechanical 
method of refrigeration by the expansion of cooled 
compressed air, afterwards commercialised on a 
large scale in the Bell-Coleman process.” The possi- 
bility of reversing the cycle of a heat engine, thus 
producing a “‘ heat pump,” has been touched upon by 
various writers on thermodynamics since Kelvin, of 
course, but usually from the standpoint of the 
natural philosopher rather than the engineer in- 
terested in practical applications of the laws on 
which his philosophy is based ; which again may be 
regarded as some cause for surprise in a country 
where the problems of warming and keeping warm 
are prominently in mind for a much larger part of 
the year than those of cooling and keeping cool. 

Dr. Faber showed at an early stage in his paper 
that he has one trait at least in common with 
Silvanus Thompson, namely, a belief in the virtues 
of simple exposition and in the need to begin at the 

inning; and many who heard and studied the 
paper must have agreed with the speaker in* the 
discussion who thanked the author especially for his 
introductory section, wherein the elements were set 
forth. Certainly, there was no need for Dr. Faber’s 
half-apologetic restatement of fundamental facts, 
more particularly, that the practical value of heat 
depends upon its temperature and is not. to be 
ascertained solely by calculating numbers of British 
thermal units: one of the obvious truths that. are 
liable to be overlooked at times. As Dr. Faber put 











it in an elementary example, 1,000 B.Th.U. given 
up by water falling from 61 deg. to 60 deg. F. is 
practically valueless—it cannot even be used to 
warm a room; 1,000 B.Th.U. given up by 10 lb. of 
water falling from 160 deg. to 60 deg. F. can be used 
for space heating, but cannot be converted into 
mechanical energy in any practicable manner ; but 
1,000 B.Th.U. given up by 5 Ib. of water falling 
from 260 deg. to 60 deg. F. will do all that the 
160-deg. water could do, and is partly convertible 
into mechanical energy as well. For most heating 
purposes, however, high-grade heat is used, and the 
losses in generating it are considerable. The reason 
for these losses vary in different types of prime 
mover, but the ultimate effect isthe same. By the 
use of the heat pump, a small quantity of added 
energy suffices to produce a large quantity of avail- 
able heat units at a temperature at which they can be 


333 | used, without the losses resulting from “‘ degrading.” 


Clausius stated the second law of thermodynamics 
in the form: ‘It is impossible for a self-acting 
engine unaided by any external energy to convey 
heat from one body to another at a higher tempera- 
ture.” Dr. Faber proposes to rewrite this, using two 
new terms to differentiate between heat units which 
can be converted into mechanical energy and those 
which cannot be so converted : the former he calls 
“Carnots”’ and the latter, “basic units.”” His 
version of the second law thus becomes: ‘“* While a 
Carnot can easily be degraded to a basic unit, a 
basic unit cannot be upgraded to’a Carnot without 
expending an equivalent amount of mechanical 
energy.”’ When, in the heat pump, this mechanical 
energy is applied to the upgrading of ‘‘ basic units,”’ 
the results are interesting and, in favourable circum- 
stances, may almost appear spectacular. 

Dr. Faber defines the heat pump as “ a machine 
which receives a number of Carnots as mechanical 
energy and adds a balance of basic units at the lower 
temperature, delivering the sum of the two in heat 
units atthe higher temperature, taking the appro- 
priate number of Carnots from some source of 
mechanical energy and the basic heat units from a 
lower-temperature heat source of no value in the 
ordinary commercial sense.”” He admits that the 
Carnot cycle is seldom used in practice, because of 
the bulk of the mechanism, and the mechanical 
losses, for a given power; as a rule, the heat pump 
is “a special case of a refrigerating machine in 
which, instead of being interested in a low tempera- 
ture in the circulating water round the evaporator 
coils, we are more interested in the higher-tempera- 
ture circulating water round the condenser coils.” 
The medium need not be water in the heat pump, 
however, any more than it is in the majority of 
modern refrigerators: ammonia, carbon dioxide, 
Freon, methyl chloride, sulphur dioxide,,and other 
media are practicable on thermodynamic grounds, 
though some of them may present disadvantages in 
other respects. a 

The theory of the heat pump has been discussed, 
and examples given, by Dr. T. F. Wall in.an article 
in our 155th volume (1943), quoted by Dr. Faber. 
Several other typical examples were cited and 
commented upon by Dr. Faber, but it will suffice 
to mention here only one of these—a computa- 
tion based on the performance figures of a com- 
mercial type of ammonia compressor, when evapor- 
ating at 35 deg. F. and condensing at various tem- 
peratures from 45 deg. to 185 deg. F.. Within this 
range, the heat taken up by the evaporator varies 
from 1,380,000 B.Th.U. to 570,000 B.Th.U. an hour, 
while the heat given up to the condenser varies 
between 1,407,000 B.Th.U. and 897,000 B.Th.U. 
an hour, the indicated horse-power.from 11 to 129, 
and the brake horse-power from 22 to 144. The 
value of the heat delivered to the condenser divided 
by the heat equivalent of the brake horse-power 
delivered to the shaft ranges from 25-1 with a 
10-deg. difference in temperature, to 2-45 with a 
temperature rise of 150 deg. This is the practical 
advantage of the machine. The ratio of this to the 
theoretical advantage differs with differences of 
temperature rise, as the effect of mechanical losses 
is. not constant under all conditions; but, as Dr. 
Faber points out, the practical advantage, within 
the limits indicated, can always amount to half 
the. theoretical advantage, and rises to three- 
quarters when the range is about 30 deg. F. 
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The principal field indicated by Dr. Faber for 
the practical use of the heat pump is in warming 
buildings, an application which permits of a high 
efficiency as the temperature rise is comparatively 
low. As was shown in the paper, if it is desired to 
raise the temperature of a room from 35 deg. to 
75 deg. F., the theoretical advantage is 13-4 and 
the practical advantage is about 9-55: though this 
is the performance ratio at the pump and there are 
losses in distribution to be taken into account. 
The greater the temperature drop thus involved, 
the smaller and cheaper are the individual space- 
heating elements, but there is a rapid diminution 
also in the efficiency of the installation. In an 
example given, if it is necessary to use piping or 
radiators at a temperature of 165 deg. F., the 
theoretical advantage declines to 4-81 and the 
practical advantage to 2-82; but such a consider- 
able water temperature is not » in Dr. 
Faber’s opinion, and he considers that the future 
of the heat pump will depend in great measure on 
the successful development of means whereby the 
highest temperature to be obtained can be limited 
to a figure which is as little as possible above the 
desired temperature of the to be heated. In 
the case of the Bank of England Diesel-generator 
plant described in the paper, for which Dr. Faber 
was responsible, panel heating is employed, using 
cylinder-jacket water at 115 deg. F., at which 
temperature the theoretical advantage of a heat 
pump would be 9-25 and the practical advantage 
about 6-24. 

Considering the importance of the subject in 
present circumstances, and the virtual certainty that 
economy in space heating will become increasingly 
significant in the future, the discussion which 
followed the reading of the paper was rather dis- 
appointing. To a great extent, this was due to the 
fact that the early part of the paper introduced the 
two new terms, “Carnot” and * basic. unit ”’; 
though this was more or less incidental to the main 
purpose, being intended merely to emphasise the 
difference in usability between British thermal 
units at different temperature ranges, it was seized 
upon by several speakers as a main topic for dis- 
cussion, and the heat pump as a machine suffered 
some neglect in consequence. Several speakers 
urged objections against complicating the issue by 
introducing new terms, or suggesting differences 
which were not clearly identifiable; arguments 
which, in fact, the author adduced to some extent 
in the paper as reasons for not adopting the concep- 
tion of the “‘ virtue ”’ of heat, by Mr. M. W. 
Thring in a paper read before the Institute of Fuel 
last year and mentioned by him in discussing Dr. 
Faber’s paper. It is a point, certainly, as Mr. 
Thring observed, that,the conception of “‘ entropy ” 
still presents difficulties in the minds of many 
engineers who are not constantly engaged in dealing 
with thermodynamic problems, though probably 
no more than did “caloric” when that theory of 
puissance motrice held the field. As Dr. Faber 
commented, however, “‘ virtue” is not so readily 
amenable to scientific evaluation ; a difficulty which 
appears to characterise the “Carnot” and the 
“ basic unit” also. 

Such disputations apart, however, there can be 
no excuse for any lingering feeling that the heat 
pump involves something of the nature of black 
magic or that its operation is surrounded by any 
such aura of mystery as was associated, for instance, 
with Pole’s “momentum engine” of the late 
*nineties. It exists, and it works; and while, like 
most kinds of mechanism, it shows to better advan- 
tage in some situations than in others, that is no 
reason why, as Dr. Faber remarked, its develop- 
ment should be left to the Swiss and the Americans. 
Where water power is available, there is a stronger 
case for its adoption than in circumstances requiring 
the employment of power obtained from the com- 
bustion of coal, but the paper made it clear that 
what may be regarded as predominantly coal- 
burning or oil-burning countries are not excluded 
from the possibility of employing the heat pump 
to advantage. The economic aspect may be affected 
by future changes in the relative significance of the 
capital cost and running cost of particular applica- 
tions, but the time is certainly past when the heat 
pump could be regarded merely as a scientific toy. 





COST ALLOCATION IN 
ELECTRICITY SUPPLY. 


Tue fact that, commercially, electricity cannot 
be stored on any important scale requires that the 
capacity of a system shall equal the maximum 
demand, plus a reasonable spare allocation. This 
condition has the result that current supplied during 

periods costs more to produce than that 
delivered when the demand is less. On a super- 
ficial view this appears to be an anomaly, as it 
might be argued that cost must be less per unit 
when the plant is running at full capacity, since 
standing charges and some items of running charge 
are distributed over a larger output. This point 
of view ignores the fact that to carry the peak, 
plant has to be provided which operates under a 
poor load factor, so that its standing charges repre- 
sent an undue proportion of its total charges. This 
state of affairs was probably not clearly i 
in the very early days of the supply industry, but 
it is now many years since Hopkinson pointed out 
that the total cost of electricity was made up of 
standing charges and running charges, governed 
by different considerations. Running charges are 
roughly proportional to output and standing charges 
to installed capacity; if this latter is not fully 
utilised, the standing charges increasingly weigh in 
the cost of each unit deiivered. This is now well 
understood and tariffs are framed in such a way as 
to attempt to meet it. The most obvious example 
is furnished by the special terms sometimes offered 
for off-peak loads. By increasing the utilisation of 
plant provided to carry the peak, such loads reduce 
overall costs. 

In the necessity for providing output capacity 
equal to the maximum demand, the electricity- 
supply industry is in an unfavourable position com- 
pared with some other public services, such as 
those supplying gas and water. In both the 
latter, the commodity retailed can be stored and 
consequently production, or collection and treat- 
ment, can be spread evenly over working hours. 
The position occupied by electricity supply is, how- 
ever, probably not unique. The conditions under 
which it operates would appear to apply also to 
transport. This is clearly the case with an electric 
railway or tramway system with its own power 
station but, apart from these, similar conditions 
rule with a steam-operated railway, or a motor-’bus 
service. These, particularly when operating in a 
suburban area, have morning and evening 
and plant capacity able to deal with them must be 
provided, although an important proportion of it 
will remain idle throughout the greater part of the 
day. Peaks, more wi in time, also occur 
on main-line railways at holiday periods and it is of 
interest that, so far from imposing an extra charge 
on peak traffic of this type, railway policy appears 
to dictate that it shall be carried at a rate lower 
than normal. In pre-war days cheap and attractive 
fares were offered for peak traffic of this type, which, 
on the basis of standing charges, would appear to 
cost more than normal, not less. On what cost- 
allocation system these cheap fares are based it 
is not possible to say, but no doubt overall costs 
are considerably influenced by the type of accommo- 
dation provided and by the fact that such traffic 
is usually restricted to specific hours. 

There is no question of the electricity-supply 
industry offering cheap terms to customers who 
select the. peak period for their time of demand, 
and although it would not be feasible to charge the 
normal user a special rate for the portion of his 
consumption falling within the peak period, unless 
complicated and expensive metering arrangements 
were introduced, tariffs are usually designed to 
encourage consumption in off-peak periods and so, 
in effect, to reduce the importance of the peak. 
In a recent report published by the British Electrical 
and Allied Industries Research Association, of which 
the Association’s own summaries appear on pages 
324 and 336, it is suggested that ‘‘ economic views 
on cost allocation . . . would lead to some form of 
multiple or time-of-day zoning.” This statement is 
not made in relation to the framing of tariffs with 
which, as will be seen, the report is not concerned, 
but it may be applied in connection with the fore- 
going argument. Fundamentally, tariffs should be 


based on cost allocation, but some have been intro. 
duced in which this consideration appears to haye 
been largely ignored. These have usually been 
framed to attract domestic consumers and from their 
own point of view have been successful, but as the 
domestic load has grown until in some cases jt 
is the most important item, the uneconomic basis of 
the arrangements has caused embarrassment. 

Probably unsound tariffs have usually been intro. 
duced in ignorance, rather than in disregard, of the 
true incidence of costs, and the Electrical Research 
Association’s report should be of great value in 
enabling supply authorities to ascertain with greater 
accuracy how much a particular type of service is 
costing to provide. The report is concerned with 
the most difficult item in the expenditure account. 
This is the effect on the peak, or maximum demand, 
of any particular component of the total load. 
Up to about the beginning of the war, the peak on 
most systems occurred in the evening, and it was 
possible to ascertain to what extent any particular 
type of load contributed to the cost of providing 
plant to cover it. As off-peak loads did not fall 
within the period of maximum demand, the cost of 
providing them was low and they could be taken on 
terms attractive to the consumer. As is well known, 
the effect of war-time conditions has resulted in a 
situation in which the maximum demand falls in 
the morning instead of the evening. If this could 
be looked upon as a permanent state of affairs, the 
overall situation might be regarded as no different 
from what it was before except for the movement of 
the peak to a different time of the day. This, how- 
ever, is by no means the actual situation; the 
development of various industrial methods and, 
particularly, the growth of the domestic load, have 
resulted in a situation in which the peak may fall 
within a large part of the working day. There is 
no suggestion that it may fall at any time during the 
day, and 2 a.m. on a summer morning is so unlikely 
to prove to be the period of maximum demand that 
it may be ruled out, but the possible incidence of 
the peak is very wide ; on some systems it might 
even occur on a Sunday. 

In working out a method of determining the con- 
tribution of any particular type of load to the cost 
of meeting the maximum demand the concept of 
“* potential -responsibility ”’ has been intro- 
aued. ih poorer periods, to which this 
load responsibility is related, clearly cannot be 
determined with complete arithmetical accuracy but 
there are extensive periods throughout the year 
during which a peak is liable to occur and any load 
falling within these must be debited with its share 
in the cost of covering the maximum demand if its 
true cost is to be ascertained. As will be seen from 
the summaries previously referred) to, the E.R.A. 
method of allocating the demand-related portion of 
the standing cost of electricity supply also embodies 
a term entitled “‘ consumption responsibility.” The 
purpose of this is to allow for the diversity factor, 
which has an influence on the peak, since the maxi- 
mum demand on the system is always less than the 
aggregate of the maximum demands of all the loads 
which carry potential peak-responsibility. This 
question of the correct allocation of the demand- 
related charges has been the subject of much con- 
sideration and various methods of dealing with the 
matter have been proposed. These have been 
examined and considered by the committees, mainly 
made up of representatives of the electricity-supply 
industry, which have formulated the E.R.A. method. 
There is no claim that the new proposals are financi- 
ally perfect but it is suggested that they are practical 
and have fewer shortcomings than other methods 
which have been proposed. The report should be of 
great value to many supply authorities in enabling 
them to ascertain the financial basis on which they 
are operating in more detail and with greater 
accuracy than they have been able to do hitherto. 
Although it is not referred to in the E.R.A. sum- 
maries, the main report contains a glossary of terms 
recommended for use in electricity-supply costing. 
In a subject in which considerable misapprehension 
has at various times existed, the laying down of 
precise definitions for such terms as “ running cost 
and “consumer cost” should result in a clearer 





general understanding than has existed -previously 
of the fundamentals of a difficult matter. 
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NOTES. 


Tue INSTITUTION OF MECHANICAL ENGINEERS. 


TE ordinary general meeting of the Institution of 
Mechanical Engineers which was held on Friday, 
April 20, at Storey’s-gate, St. James’s Park, 8.W.1, 
was opened by the ceremony of conferring on Sir 
William A. Stanier, F.R.S., past-president, the 
honorary life membership of the Institution. The 
chair was occupied by the President, Professor 
Andrew Robertson, D.Sc., Wh.Ex., F.R.S., who, 
after the transaction of the routine business, called 
upon the secretary, Dr. D. L. Guy, F.R.S., to read 
the citation recounting Sir William’s professional 
career and his yaluable services to the Institution. 
After signing the roll and receiving his certificate 
from the President, Sir William expressed his appre- 
ciation of the honour conferred upon him, which was, 
he thought, perhaps the final pleasure that could be 
officially recorded in his association with the Institu- 
tion. This association had persisted through 44 of 
the 52 years of his professional life, and during its 
continuance he had had the pleasure of meeting 
many great engineers and of benefiting from their 
knowledge and experience. The high standing of the 
Institution was, he believed, recognised not only in 
England, but throughout the world, and it was a 
privilege as a member of Council to do something 
towards maintaining that standing. A great deal 
of the work of the Council was, perhaps, not appa- 
rent to members generally, but that part of it 
consisting of encouraging the younger members and 
of advising various bodies concerned on the sort of 
training that the young engineer required was of 
great- importance. This work was particularly 
desirable and necessary at the present time, when 
things were in a state of flux, and he would empha- 
sise the need, not only to provide a sound technical 
training, but that all engineers should see that the 
young people going through their works had the 
opportunity of obtaining sound practical experience 
in the elements of their profession and trade. At 
the conclusion of the ceremony, a paper entitled 
“The Value of Heat with Special Reference to the | in 
Heat Pump,” by Dr. Oscar Faber, O.B.E., D.C.L., 
was presented and discussed. It is the subject of the | H 
article on page 331 of this issue. 


Tue British ELEcTRICAL aND ALLIED 
MANUFACTURERS’ ASSOCIATION. 


It may be assumed that the attention of all trade 
associations is now largely directed to questions 
bearing on the forthcoming change-over from the 
activities of war to those of This is certainly 
the case with the British Electrical and Allied 
Manufacturers’ Association, and the major part of 
the report of the Council for 1944, just published, is 
concerned with one or another aspect of this subject. 
The matter first dealt with does not, however, 
directly fall into this class. It concerns the con- 
stitution of the Council, the number of elected 
members of which was in the course of the year 
inercased from 18 to 24, and the number’ who 
may be co-opted from 7 to 10. These changes 
are not only a reflection of the rapidly-increasing 
membership of the association, but are also an 
indication of the ever-growing application of elec- 
trical methods in industries of very varied : types. 
It is clear from the name of the association that it 
was realised from the first that, in addition to 
electrical manufacturers proper, there were many 
industrialists whose activities brought them, in 
greater or less measure, into the electrical field and 
who were consequently concerned with the well- 
being of the industry as a whole. Apart from these 
allied interests, the extent and Specialisation of the 
industry itself are continually increasing. To deal 
with the particular concerns of specialised branches 
special sections are set up; these have been added 
to during the year by the formation of new sections 
to deal with electric-resistance furnaces, small 
switch and fuse gear, and X-ray apparatus. On 
the major question of the re-shaping of the ind 
to meet the conditions which will have to be faced 
when war demands fall off, the Association has been 
in close touch with the various Government Depart- 
ments concerned, similar contact of a less direct 
nature having been made through committees of 








the Federation of British Industries, on which the 
Association is represented. An important matter 
affecting the electrical and many other industries 
concerns the disposal of surplus Government stores 
at the termination of the war. The uncontrolled 
liquidation of Government stocks after the last war 
resulted in much industrial disturbance and it is 
satisfactory that the Council is able to report that 
the Board of Trade and the Ministry of Supply are 
“ anxious and willing ” to meet the views which have 
been put forward by the Association on this difficult 
question. On the future of the export trade, it 
is reported that a letter received from the Board 
of Trade on the subject has been replied to in detail 
and that the Board has expressed appreciation of 
the help and guidance furnished. This is satis- 
factory as far as it goes and it is perhaps too early 
to expect more definite pronouncements from the 
Government side than have yet been forthcoming. 
Contact has been maintained with the Ministry of 
Works concerning the electrical equipment of the 
houses to be provided under the programme which 
has been announced. A joint committee of the 
Electrical Development Association, the Cable 
Makers’ Association, the Electric Lamp Manufac- 
turers’ Association and the Beama has also been 
set up to consider questions relating to the develop- 
ment and use of electricity for domestic purposes. 
Other activities recorded are continued co-operation 
with the British Engineers Association in matters 
of mutual interest and financial support furnished 
to the Professional Engineers Bureau. 
Sir Harry Railing was elect chairman of the 
Association at the first m of the Council for 
the session covered by the poe. 


HunNGERFORD SuUSPENSION BRIDGE. 

May 1, 1945, will mark the of the 
opening of the Hungerford bridge across the Thames; 
not the footway now known as Hungerford bridge, 
which is 1 aang ag A a part of the Charing Cross 


railway bridge, but the suspension y 
on that site, which which was designed by 1 K. el, and, 
i exten, bang nin Sn e 
basing s mein eas ah eer: 

side spans Megat 329 tach. “The bridge connected 
matte io 

“= Cross railway station, with . 


and had a roadway 14 ft. wide. The four main 

chains, two on each side, consisted of links of 7 in. 
by 1 in. flat’ bars, 24 ft. long, connected by pins 
4% in. in diameter. The chains were attached to 
saddles resting on iron rockers at the top of the 
brick towers, the permissible movement being 18 in. 
on either side of the central position of the rockers. 
The makers were Messrs. Sandy, Carne and Vivian, 
of the Copperhouse foundry at Hayle, Cornwall, 
an establishment which achieved considerable dis- 
tinction under the direction of two of the many 
notable Cornish engineers of the day, Richard 
Jenkyn and Samuel Hocking. The latter, who had 
been associated with Arthur Woolf, had charge of the 
initial work in the erection of the Clifton suspension 
bridge at Bristol, for which these chains were origin- 
ally constructed. The Clifton bridge scheme fell 
into abeyance, and the chains were bought by the 
Hungerford Bridge Company. Hocking super- 
intended their erection across the Thames. He was 
elected an associate of the Institution of Civil 
Engineers in 1844 and, in a discussion on suspension 
bridges at that institution, mentioned that he had 
seen most of the links made and tested, and that 
none of the welds, between the eyes and the parallel 
portions of the links, had failed under test. Sub- 
sequently, about 20 bars were tested to destruction, 
and of these only one failed at the weld. The break- 
ing load averaged about 24 tons per square inch. 
Some of the eye plates had been rolled and others 
were of hammered iron, but little difference was 
observed in their strength. The two eyes of each 
link were drilled simultaneously in a machine con- 
structed for the purpose, to ensure uniformity. The 
Hungerford suspension bridge had only a short life 
—about 15 years—being removed to make way for 
the Charing Cross railway bridge, which rests in 
part upon the same piers; but in 1863 the chains 
were re-erected at Clifton, in the position for which 
they had been intended originally. An interesting 


detail of their construction is their influence on the 





development of the hydraulic jack. James Tangye, 
who, as a young man, was employed at the Copper- 
house foundry stated that he had “‘ gained consider- 
able knowledge and found suggestion for future work 
in observations of Brunel testing the strength of 
plate by means of a hydraulic press.” 


Post-Waz Merat.irerovus MINING IN 
Great Brrrarn. 


On page 268 of the 157th volume of ENGINEERING 
(1944) we dealt with the main points raised in a 
memorandum on “ The Production of Non-Ferrous 
Metals and Minerals, other than Coal, in Great 
Britain,” prepared by the Council of the Institution 
of Mining and Metallurgy and submitted to the 
Minister of Reconstruction on February 28, 1944. 
It was stated in that memorandum that the need for 
adequate relief from present taxation was considered 
of such importance that an independent committee, 
representative of the British mining industry at 
home and overseas had been formed and was pre- 
paring a memorandum on the taxation of mining 
enterprise for submission to the Government. It 
has been announced recently that the above-men- 
tioned independent committee, subsequently named 
the Mining Taxation Committee, which has been 
sitting under the chairmanship of the Rt. Hon. Lord 
Geddes, P.C., G.C.M.G., have now presented a 
memorandum to the Chancellor of the Exchequer. 
In an addendum to their original memorandum of 
February, 1944, the Council of the Institution com- 
plete their recommendations in respect of taxation. 
In the first place, they state that they entirely 
concur with the recommendations made by the 
Mining Taxation Committee for the reform of the 
taxation of mining enterprises and they add that, 
except for the absence of an allowance for depletion, 
the Income Tax Bill now coming before Parliament 
largely fulfils these rec ti The Council 
stress, however, the discriminating disability under 
which mining in this country is placed on account of 
the imposition of income tax on the capital cost of 
securing its raw material, depletion of the mineral 
in the ground not being allowed as a deduction from 
taxable profits. They emphasise that depletion to 
amortise this capital has long been allowed in the 
United States, Canada and South Africa. The 
Council therefore urge that, as base-metal mining 
is at present in a precarious condition in this country, 
some positive encouragement should be given and 
they quote as an example that, in Canada, remission 
of taxation is allowed to producing companies for 
the first three years of activity. 





Tue InstrruTIon OF ELEcTRICAL ENGINEERS. 


Since 1929, when the by-laws of the Institution 
of Electrical Engineers were last revised, there 
have accumulated many suggestions for further 
modifications. After being discussed by the General 
Purposes Committee, certain of these modifications 
were recommended to the Council and were provi- 
sionally adopted. These were presented for dis- 
cussion on November 23, 1944, before a special 
general meeting of corporate members, and after 
being apd amended, they were unanimously 

n accordance with the provisions of 
the Royal Oheneas of Incorporation, the amend- 
ments agreed upon were submitted to the Lords of 
His Majesty’s Privy Council, and the changes were 
allowed by them on February 16, 1945. The most 
important change affects the method of electing 
new members, and of effecting transfers from one 
class of membership to another. Hitherto, candi- 
dates approved by the Council for entry to the 
Institution, or for transfer, have been elected at 

meetings of the Institution, or at the 
annual general meeting, by the corporate members 
and associates actually present, election being by 
ballot. The proportion of votes for the 
election of any candidate had to be at least two- 
thirds of the total number of votes given. This 
procedure suffered from the disadvantage that it 
could not be put into operation in the season when 
there were no meetings. A more serious objection 
was that the names of candidates were brought 
before only a very small number of members, and 
that the adverse opinion of two or three might 
carry undue weight. The election of candidates 
for membership will be by the Council in the future, 
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but their names will be published in the Journal 
a month before, to give members an opportunity 
to send to the Council, in confidence, any information 
that may be thought relevant. Other amendments 
of some importance allow the Council to exercise a 
wider discretion in assessing a candidate’s present 
status and responsibilities. Originally, a candidate 
for a senior grade of membership had to show, not 
only that he had had experience involving superior 
responsibility for at least five years in the applica- 
tions of electricity, but that he was so engaged at 
the time of his application. Henceforth, less weight 
will be given to the present occupation of appli- 
cants ; they will be called upon to show that they 
are “engaged in connection with the applications 
of electricity.” The Council have also gained the 
right to retain as members of the Institution any 
subjects of countries or states at war with His 
Majesty who are in possession of satisfactory 
credentials. The number of vice-presidents of the 
Institution has been increased from four to five, 
and, in future, a vice-president retiring from the 
Council may be re-elected for a further three years 
of office, making the longest allowable period of 
service in that capacity six years instead of three. 
This amendment should ensure that a vice-president 
remains in close touch with the Institution activities 
up to the time of his election as president. In the 
past, some vice-presidents have had their connec- 
tion with the Council severed for as much as four 
years before being called upon to serve as president. 


Tue Junior InstiruTion oF ENGINEERS. 


The annual luncheon of the Junior Institution of 
i was held at the Connaught Rooms, 
London, W.C.2, on Saturday, April 21, the chair 
being taken by the President, Major-General K. C. 
Appleyard, C.B.E. The guests included the presi- 
dents of the Institution of Civil Engineers (Mr. F. E. 
Wentworth-Sheilds, O.B.E.) and the Institution of 
Automobile i (Mr. John S ); 
Mr. C. D. Gibb, C.B.E., and Mr. Percy Good, C.B.E., 
vice- idents, respectively, of the Institutions of 
Mechanical and Electrical Engineers ; Sir Malcolm 
McAlpine, K.B.E.; and Sir George P. Thomson, 
F.R.S., president-elect. Mr. Wentworth-Sheilds, in 
ing the toast of “‘The Institution,” said 
that, though it had completed 60 years of active 
life, the J.I.E. remained young in the best sense of 
the word—in spirit and in outlook. His own insti- 
tution, the oldest in the world, had a great regard 
for all live institutions. Certain Ministerial officials 
had suggested from time to time that the engineering 
societies should amalgamate, or, at least, should 
form a central council to represent them all; 
indeed, attempts had been made in that direction, 
but without success. All engineering societies 
liked to retain their autonomy; but “the price of 
liberty was. eternal vigi within as well as 
without, in order that the standards of professional 
engineering should be constantly maintained and 
improved. .Mr. Robert Lowe (chairman of the 
Institution), in reply, said that one of the main 
objects of the J.I.E. was to induce young engineers 
to widen their interests. It inculcated the principle 
that Lord Cranborne had indicated as the British 
attitude to the conference of the Allies at San 
Francisco—* we are entering this organisation not 
for what we can get out of it, but for what we can 
contribute to it.” Sir Malcolm McAlpine, proposing 
the toast of ‘‘ Engineering, the Army, and Industrial 
Leadership ”—three subjects which, he said, were 
really one—declared that a heavy responsibility 
rested on engineers to ensure the effective absorption 
into industry of the men now serving in the Forces. 
Future developments, he continued, would demand 
more of the leaders, in all walks of life, than ever 
before. They must exercise a new and wider 
vision, remembering always that “safety first” 
was never the cry of the pioneer. General Apple- 
yard, responding to the toast, developed the theme 
by stressing the importance to engineers of a wide 
acquaintance with other engineers’ problems snd 
personalities. Mr. J. Calderwood proposed the toast 
of “‘ Our Guests,” to which Mr. C. D. Gibb and Mr. 
Percy Good responded; and Mr. L. 8. Atkinson 
(vice-chairman), that of ‘‘ The Chairman,” which, 
with a brief acknowledgment by General Appleyard, 
concluded the proceedings. 
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SIR J. AMBROSE FLEMING, 
D.Sc., F.R.S. 


Sm Jonn AmprosE FLEMING, whose death, we 
regret to record, occurred at Sidmouth, on Wednes- 
day, April 18, at the advanced age of 95, deserves 
recognition as an outstanding contributor to the 
science of radio-communication. In these days 
of collective research, this branch of science is no 
exception to the general rule that the developments 
that are made in it are more often due to a team 
of workers than to an individual. It is there- 
fore, becoming more and more difficult to give credit 
to any one person when a step forward takes place. 
No exception, however, will be taken to the state- 
ment that Fleming, by his invention of the thermio- 
nic valve, played a leading part in bringing radio 
telegraphy and telephony, not to speak of broad- 
casting and television, and other branches of applied 
physics in which thermionic valves are employed, 
to the positions which they occupy to-day. 
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THe Late Sm J. A. Fiemine, FIRS. 


John Ambrose Fleming was born at Lancaster 
on November 29, 1849, and was educated at 
University College School and College, London, 
where he passed the firét part of the B.Sc. examina- 
tion. He then entered the employment of Messrs. 
Walpole, Webb and Bewley, shipbuilders, Dublin, 
and was engaged for a short time in their drawing 
office. He soon returned to London, where a post 
had been obtained for him on the Stock Exchange. 
The hours of work in this post being short, he was 
able to continue his scientific studies and succeeded 
in passing his final degree examination in 1870. After 
two years as science master at Rossall, he became 
private assistant to Frankland and demonstrator 
in the laboratories of the Royal College of Chemistry. 
He was then appointed science master at Chelten- 
ham College, where he began to study Clerk Max- 
well’s recently published treatise on Hlectricity and 
Magnetism. The result was that in 1877 he deter- 
mined to go to Cambridge and succeeded in obtaining 
a scholarship at St. John’s College, being then 
twenty-eight years of age. For the first six months 
of his stay at Cambridge he made all possible efforts 
to increase his mathematical knowledge to the 
point at which he could profit by Clerk Maxwell’s 
lectures, and in 1878 entered the Cavendish Labora- 
tory, where he carried out a long research on the 
existing B.A. standards of electrical resistance. In 
1879, he was awarded the degree of Doctor of Science 
in the University of London, and a year later the 
B.A. degree at Cambridge, with a first-class in both 


chemistry and physics. In 1880, he was appointed 
demonstrator in mechanism under Professor Jameg 
Stuart at Cambridge, and in 1881 he became 
professor of physics and mathematics at University 
College, Nottingham. Early in the following year, 
however, he was offered the position of electrician 
to the Edison Electric Light Company, London, but 
after remaining with them for four years, was ap. 
pointed professor of electrical engineering at Univer. 
sity College, London, though for many years he 
retained the position of advisory electrician to the 
Edison Swan Electric Company, constituted by the 
amalgamation of the Edison and Swan Companies in 
1883. He held the professorship at University 
College for forty-one years, retiring with the title of 
Emeritus Professor in 1926. He was also Professor 
of Electrical Engineering in London University from 
1910 until his retirement. 

During the first part of this long tenure of office, 
Fleming’s energies were’chiefly devoted to securing 
adequate laboratory accommodation, in acting as 
expert witness in the various patent cases connected 
with the Edison lamp, and carrying out consult- 
ing work for a number of the electricity supply 
undertakings that were then coming into being. 
In connection with the latter, he might be classed 
as an unrepentant Ferrantian, and he did a good 
deal of useful work in improving the transformers 
used in the historical Deptford scheme. As regards 
the first of these activities, he succeeded, after some 
years, in obtaining a grant from the College authori- 
ties for the erection of new laboratories, and these 
were extended in 1897 in commemoration of the ser- 
vices rendered to submarine telegraphy by Sir John 
Pender. At the same time, the chair of electrical 
engineering was endowed and became known by the 
same name. 

During the first part of his time at University 
College, Fleming also continued the work on electrical 
measurements which he had begun at Cambridge, 
directing his attention especially to devising an 
incandescent lamp which could be used as a sub- 
standard in photometrical work. He also did a 
great deal of work on the photometers themselves, 
the results being published in a paper read before 
the Institution of Electrical Engineers in 1903. He 
also spent a large amount of time in studying the 
Edison effect, during which he discovered that the 
hot filament emitted electrons which would pass 
from it to an adjacent cold metal plate, but not in 
the reverse direction. 

About the same time Fleming's interest in radio 
communication was first roused by a study of the 
work of Lodge, Branly and Marconi, and two years 
later he delivered a lecture before the British 
Association at Dover, during which he demonstrated 
the possibilities of the new system of communica- 
tion. Shortly afterwards he was appointed scientific 
adviser to the Marconi Company and designed the 
famous Poldhu station from which, on December 12, 
1901, signals were first transmitted across the 
Atlantic. This historic event, the jubilee of which 
was referred to on page 173, ante, was commemorated 
by the erection of a granite column on the site of the 
now dismantled station. The equipment installed 
at Poldhu included a condenser of unusually large 
capacity and a key for starting and stopping the 
oscillations so that Morse signals could be trans- 
mitted. The detector used was a filings coherer 
which was later replaced by a Marconi magnetic 
detector. This was more reliable than the former 
but had the drawback that the signals received 
on it could not be recorded on a tape. In 1904, 
however, Fleming recalled his experiments with 
the Edison effect and was able to show that an 
evacuated glass bulb containing an incandescent 
filament and a cold metal plate could be used for 
the detection and recording of signals, and was not 
interfered with by atmospherics. 

It should be mentioned here that, in his investiga- 
tions on the Edison effect, Fleming had discovered 
that the stream of particles from the heated filament 
to the metal plate could be controlled by a wire 
carrying a current outside the valve, but had not 
realised that a more effective control could be 
obtained by means of a wire or grid mounted inside 
the valve between the plate and filament. This 
addition was made by Lee de Forest about 1907, and 





the Fleming valve so modified has been the basis of 
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all subsequent radio-communication and allied de- 
velopments. One of Fleming’s inventions of about 
the same period was the cymometer, which he used 
for various measurements with high-frequency cur- 
rents, and he also carried out, in conjunction with 
Dewar, @ large number of experiments on the 
electric and magnetic properties of metals at very 
low temperatures. 

Fleming received the honour of knighthood 
in 1929. He was an Honorary Doctor of Science 
in the University of Liverpool and an Honorary 
Fellow of St. John’s College, Cambridge. He 
was elected a Fellow of the Royal Society in 1892, 
and was awarded the Hughes Medal in 1910. He 
also received the Albert Medal of the Royal Society 
of Arts in 1921, and was made an Honorary Life 
Fellow in 1937. His connection with the Institution 
of Electrical Engineers dated from 1882, when he 
was elected a member, He had served on the 
Council of that body and as a vice-president, and 
but for the deafness with which he was afflicted for 
many years, would, doubtless, have occupied the 
presidential chair. He was elected an H 
Member of the Institution in 1922 and awarded the 
Faraday Medal in 1928. He also received the 
Duddell Medal of the Physical Society in 1930, and 
the Kelvin Medal and the Franklin Medal in 1935. 
He was the author of some twenty text-books, 
among which may be mentioned The Alternate Cur- 
rent Transformer, The Principles of Electric Wave 
Telegraphy and Telephony, and Electric Waves and 
Wireless Telephony. He also contributed about a 
hundred papers on scientific subjects to various 
societies and journals. 





THE ENGINEERING 
OUTLOOK. 


X.—STRvCTURAL AND GENERAL. 


WuEN the security black-out was lifted after the 
landings on the Continent, details were published of 
a considerable range of engineering achievements 
which had proved invaluable in the course of the 
operations. The artificial harbours were described 
on page 313 of our previous volume, and some 
account has been given, in earlier articles in this 
series, of the output of engineering products in the 
United Kingdom during the war. Most of the larg 
structural-steel companies have expanded their 
activities during the war. Messrs. Dorman Long 
and Company report that, in the five years ended 
September, 1944, their production of steel amounted 
to 6-5 million tons of ingots, while mining opera- 
tions on the part of the company totalled 16 million 
tons of coal, 8-75 million tons of ironstone and 
1-5 million tons of limestone. The company have 
also produced Bailey bridges, ships (including tank 
landing craft), constructional steelwork and a 
number of other war materials. Early in 1944, they 
were asked to undertake the co-ordination of the 
building of the “ whale ” pierheads for the invasion 
harbours, and the company, through the agency of 
the British Structural Iron Association, appealed to 
the whole of the British steel-fabricating industry 
for co-operation. A large number of offers of 
assistance were received, and within a month the 
15 pierheads involved were completed to schedule. 
Other war-time achievements recently announced 
were the re-building of the Menai suspension bridge, 
and the building in South Africa, from pre-fabricated 
parts shipped from this country, of a floating dock of 
17,000 tons lifting capacity for Admiralty use at 
Durban. With the raising of the ban on publication 
of war production figures up to June, 1944, a number 
of other companies have published their achieve- 
ments in the structural and other branches of 
engineering. It is impossible to list all of these 
but the figures published by Messrs. George Cohen, 
Sons and Company, Limited, are of interest as this 
firm, originally merchants, have entered more and 
more into the field of production; for instance, 
with an output of 7,000 Bailey bridge panels and 
450 aeroplane hangars. The Bailey bridge is now a 
familiar name to most British engineers. A similar 
system of unit construction has been applied in other 
instances, and an aircraft hangar built on this prin- 
ciple was described in our issue of August 18, 1944. 

Structural engineers have also been engaged on 





work on the! post-war housing problem,’ a nuniber 
of companies having already built prototype houses 
of conventional appearance, In these houses, large 
units, such as door and window assemblies, stair- 
eases and fitted kitchen interiors, are designed to be 
made up in pre-fabricating yards and delivered to 
the site ready for installation. Side by side with 
the “ traditional” type of building, other companies 
have built prototypes of steel-frame and concrete 
construction, materials such as foamed slag and 
expanded clay being used as filling blocks. Several 
types of sheet-steel bungalow have been proposed, 
and at least one plywood bungalow has been 
exhibited. A development recently announced was 
the building of a house from aluminium-alloy sheet 
on aircraft lines. An exhibition block of 13 different 
types of houses and flats for post-war construction 
was opened by the Ministry of Works at Northolt 
in September, 1944. 

The sheet-steel houses encountered a good deal of 
opposition from the public and but little interest 
was shown in the wooden houses, most prospective 
tenants preferring the more normal type of building. 
In this connection, the Ministry report that the 
man-hours on site for a conventional small brick- 
built house of 862 ft. super and a four-flat type 
of 900 ft. super were 2,100 and 900 per dwelling, 
respectively, a balance strongly in favour of the 
latter type of building. At present, however, the 
greater part of the building industry is committed 
to the task of repairing property damaged during 
the successive air attacks on British towns and 
this state of affairs is likely to continue for some 
time. This provides a strong argument for utilising 
on new building construction, to the maximum 
possible extent, the resources of structural engineers. 
It was announced in March, 1945, that the Ministry 
of Works had placed an order for the manufacture 
of 15,000 Tarran cy houses, of which 5,000 
are to be made by Sir Lindsay Parkinson and Com- 
pany and 10,000 by Tarran Industries, Limited. 
The real contribution of the structural-engineering 
industry to the solution of housing problems proba- 
bly lies, however, in the provision of pre-fabricated 
permanent houses. 

In view of the approaching end of the war, con- 
siderable interest attaches to the future prospects 
for structural engineers and public works contractors. 
Many large undertakings have announced their 
plans for post-war development. Typical of these is 
that of the Mersey Dock and Harbour Board, whose 
equipment was severely damaged by enemy action 
in 1940 and 1941. A three-year reconstruction 
programme is proposed, the aim of which is to 
improve existing facilities, rebuild sheds and equip- 
ment, and modernise the whole of the system. 
Another field in which there will undoubtedly be a 


large amount of work after-the war is in the recon- | try 


ditioning of existing and the construction of new 
roads. Road maintenance during the war has been 
restricted to the minimum required to keep the 
principal traffic arteries in serviceable condition and 
many secon roads, in particular, are in poor 
condition. Lord Leathers recently stated that 
arrears of maintenance work on roads totalled 
401. million, and it is to be expected that the five- 
year road plan, which was largely suspended during 
the war, will be resumed, though new road construc- 
tion in the immediate post-war years may have to 
be limited because of the amount of reconstruction 
work awaiting attention in other fields. 





ALUMINIUM DEVELOPMENT ASSOCIATION.—The alu- 
minium industry in Great Britain has formed the Alumi- 
nium Development Association. The new Association’s 
main objective is to develop new and extended uses for 
aluminium alloys by initiating, or assisting in, the pro- 
duction of prototypes, encouraging research of all kinds, 
and by undertaking propaganda designed better to 
inform the public of the many applications of the metal. 
Membership is open to users of the metal, who should 
apply to the Association’s offices at Union Chambers, 63, 
Temple Row, Birmingham, 2. The President is The 
Hon. Geoffrey Cunliffe, the vice-president, Mr. Horace W. 
Clarke and the other members of the first Council, Mr. 
D. Cannon Brookes, Mr. W. C. Devereux, Mr. H. BE. Jack- 
son, Mr. E. Player, Mr. Austyn Reynolds, and Mr. G. A. 
Woodruffe. A Public Relations Department of the 
Association has been opened at Granville House, Arundel- 
street, London, W.C.2, and Mr. J. A. A. Ellis has been 
appointed Public Relations Officer. 





LABOUR NOTES. 


THE space usually allotted to editorial notes in Man 
and Metal, the journal of the Iron and Steel Trades 
Confederation, is, in the April issue, devoted to an 
examination of the British Iron and Steel Federation 
plan for the post-war period. “Let us say at the 
outset,” the author writes, “that we would regard 
it as the height of folly if the machinery of centralised 
control that has developed during the war were 
jettisoned or allowed to fall into disuse. From an 
organisational point of view, the experience gained 
has been invaluable. It is right and proper that if 
the industry, so largely dependent upon exports, is 
to hold its own in the -war years, not only at home, 
but in the international field, it should speak with 
one voice and act under one authority. So we do not 
nuns! Poem at any steps boing taken for establishing 
machinery that will more closely integrate and co- 
ordinate the activities of the various sections. We 
remember only too well what the lack of organisation 
amongst Bg as vai meant in terms of unemploy- 
ment an rt-time working during the years from 
1920 to 1933.” mae - 





“With that said,” the writer proceeds to discuss 


certain ions that, in his, opinion, need to be 
answered. “It is declared,” he points out, “ that 
one of the pri objects of the new federation is to 


an the well-being and to 
‘oster the commercial and oro Sebaceet of the 
industry, having regard to its function as a basic 
supplying industry and to the national interest. It 
is naturally on the idea of what constitutes the national 
interest that the interest of the workers will be focused. 
One wonders what will happen when, fromthe federa- 
tion’s point of view, what appears to be the com- 
mercial interests of the industry are in conflict with 
those of the national interest.” 





“We know,” the writer of the article continues, “ it 
has been the habit to regard both as identical, but past 
experience has shown, over and over again, that this 
is not always so. A decision may be taken within a 
combine, for instance, to close down a plant because 
it is not yielding quite as good a profit as another, 
and, as a consequence of this, PE irl is concen- 
trated in that which is better equipped. Commercially 
that may be sound, and probably is, but socially, 
from the point of view of the community that has 
developed around the plant, and where livelihood is 
dependent on its operation, it may be disastrous. If 
this was regarded from the point of view of the national 
and social interest, it might in the long run be cheaper 
to modernise the obsolete plant, even if the overall 
return on invested capital is less than it would other- 
wise have been.” 





Other points in the Federation’s plan are critically 
examined by the writer, whose conclusion is as follows : 
“ Tf it is in answer to the demand for public ownership 
of ind , then it is no more effective answer than 
that of Mr. Robert Foot’s scheme for the mining indus- 
because it leaves untouched the central point on 
which that demand is based, namely, public account- 
ability for the conduct of an industry on which the life 
of the nation and the workpeople concerned in it 
depend.” 





Nationalisation of the iron and steel industry is, of 
course, one of the Labour Party’s declared aims. The 
other industries and services prospectively affected 
include fuel and power, gas and electricity, and inland 
transport. 





Speaking at a luncheon of the British Plastics Federa- 
tion in London last week, Mr. Bevin, the Minister of 
Labour and National Service, said that the policy of 
the Government, and the hope of all its members, was 
to make controls in a rational and orderly way for post- 
war industry. He had repeatedly stated that he would 
not be a party to using war-time controls as an indirect 
means of achieving a political object. He took the 
honest view that if an industry were to be socialised or 
nationalised, the right thing to do was to tell the 
public that. “Let the matter be decided by the 
electorate,” the Minister declared, “ and if they support 
you, go on with it, but I do not want to use any kind 
of control developed in the war to secure any political 
aim.” 





Mr. Bevin went on to claim that one could not, 
directly or indirectly, ask for man-power control after 
the war unless the capitalist side were under an element 
of control as well, in order that the two should run on 
parallel lines. There must be a sense of justice. He 
appealed to industry, which otherwise would descend 
into chaos to stand up for those who wanted to put 
industries on a proper footing. The country was at 
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the parting of the wa: If industry and trade unions 
worked together during the vital transition, he had no 
fear that, not only Britain get out of the present 
terrible struggle, but the country would assure its future 
for a hundred years. 

In a statement of aims, circulated by the British 
Labour Party on Saturday last, four means are indi- 
cated by which, it is claimed, full employment can be 


es for all. These are (1) Full employment of 
sco ant in land, material and labour, 

ction to the highest level and relating it 

to pare sing power (2) maintenance of a high and 


purchasing power, through good wages, social 

carvieds pare insurance, and ‘taxation bearing less heavily 
on the lower-income groups; as money and savings 
lose their value and prices rise, rents and the prices of 
the necessities of life will be controlled; (3) planned 
investment in essential industries and on houses, 
schools, hospitals, and civic centres will occupy a large 
field of ca: expenditure, and a national investment 
sae | determine social priorities and aac gd 

timing in private aveslencnt ; ; (4) the 

England a ee its financial powers, must be brought 
er Ren! ownership, and the operation of the 


other banks —, with industry. 





At a meeting, last week, of the National Joint Com- 
mittee of coal owners and mineworkers, it was decided 
that there should be a three-day V-holiday for miners. 
A request was submitted for a week’s holida: Mees 
the employers refused to concede it. There will 
days’ general holiday with a third day for local Drag 
brations. Miners over 2] years of will receive 
payment at the rate of lJ. a day and younger men 


proportionate amounts. Safety men, contin essen- 
tial work in the pits during the two days’ y, are 


to be double-time rates, and, in addition, to get 
the two days’ holiday later and the rate of 11. a day. 





A communication received by the International 
Labour Office at Montreal states that the Argentine 
Industrial Union, an association representing the 
employees of the country, submitted a memorandum 
to the Government, in August last year, in which the 
ogee hgh ad: gy dyes rama, capaci etunag 

of social a was e ined. The employers 
peers it ted out : (1) unification and | generali- 
its within a compulsory social insurance 
prongs which joes all workers, including those not 
protected by existing institutions; (2) coverage for 
all workers’ risks mentioned in section “B” of the 
resolution adopted by the Inter-American Conference 
on Social Services ; (3) incorporation in social insurance 
of all systems established by law which have similar 
objects, such as sickness, maternity, unemployment 
allowances, etc., and the bringing of occupational acci- 
dent compensation into line with disability benefit ; 
(4) financing of social insurance solely by employers and 
workers, and limitation of financial intervention by 
the State to measures facilitating the admission of 
older workers to insurance, providing for unemploy- 
ment benefits in cases of serious economic crisis, and 
financing assistance to large families; (5) unification 
of social insurance with decentralisation for some 
branches of activity, such as agriculture. 





The memorandum concluded by proposing the setting 
up of a joint committee, composed of delegates and 
technicians, to formulate an opinion on the points 
raised, and to “ out an examination of the pro- 

made by the Inter-American Conference on 
Social Security and decide up to what point, and with 
what changes, their proposals should be accepted.” 





A Decree issued by the Uruguayan Ministry of 
Industry and Labour provides, among other things, 
that. wage rates established by wage boards and 
approved by the Executive Power are to come into 


force 30 days after publication, unless the boards Ber 


desire otherwise. Employers are required to post 
wage rates prominently, under penalty of a fine of 
50 pesos for each ten persons employed up to a maxi- 
mum fine of 500 . The same penalties apply in 
the case of employers who do not pay the rates fixed, 
or who are in arrears more than ten months in the pay- 
ment of salaries, or more than 40 days in the payment 


of day wages. 





Any person who refuses to show the necessary wage 

pomre to members of a wage board or to labour 

rs, or who hinders the work of officials respon- 

sib le for the application of the Act, is liable to a fine 

of from 50 pesos to 100 pesos, the fine being doubled for 
a repetition of the offence. 





THE E.R.A. METHOD FOR ALLO- 
CATING DEMAND-RELATED COST.* 


In this communication an outline is given of an 
improved method, evolved by the E.R.A., for allocat- 
ing the demand-related portion of the standing cost of 
electricity supply. Its main features are (a) introduc- 
tion of the concept of ‘‘ potential peak periods,” é.¢., 
periods during which there exists a potentiality of the 
annual maximum demand (m.d.) on a supply system or 
part of such a aren arising ; (b) allocation of demand- 
related cost to. be based jointly on the consumption 
and the highest demand within the ntial peak 
periods ; and (c) no allocation to be e to consump- 
tion and demand outside these 

Based = —— by the American 
engineer, W. J. Greene, the E.R.A. method can be 
best illustrated by using the following bols and 
pepeinia in which, the word “ para enotes both 

® comprehensive system or a part, depending on the 
object of the allocation :t 

C = total annual demand-related cost in respect of 


a system, 
we demand (4-hour basis) of a component 
the potential-peak periods, 
D = sum mph 8 involved (D = £4), 
k = annual consumption of a component load during | be 
the potential peak periods, 

K = sum of the k’s involved (K = = &), 

P = annual collective m.d. on the system, 

T = aggregate annual duration of the potential peak 


z =a share of demand-related cost, allocated per 
kilowatt-hour of consumption during the 
potential peak periods, 

y =a share of demand-related cost, allocated per 
kilovolt-ampere or kilowatt of highest cet 
during the potential peak period. 
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The allocation to a component load is given by the 
formula k a+ dy. 

In order to determine the factors z and y, two 
equations are necessary. The first expresses the fact 
that the cost to be allocated must equal the sum of 
the allocations to the individual component loads 
involved, i.e., 

C=Z (kz) += (dy)=Kr+Dy. 
The second is derived from the consideration that if 
the magnitude of a component load is constant 
throughout the potential peak periods, such com- 
ponent is bound to add its full demand to the absolute 
system peak at whatever time within the potential 
peak periods the latter may occur. Consequently, 
such a load monopolises an amount of system capacit 
uivalent to its demand. As the total de 

related cost is C and the m md. (assumed to 
om the system capacity) is P, — corresponding cost 
per kilovolt-ampere or kilowatt of system capacity is 
a and this is at the same time the correct allocation 


Pp 
kilovolt-ampere or kilowatt of such a load of con- 
stant magnitude. Assuming a power factor of unity, 
the annual consumption per idlowatt, k, d a 
tial peak periods is 1 x T= T (kWh). 
or 1 kW of such a load the allocation Fu Fie 


becomes T z + y, and this must equal S. The required 
second equation is, therefore, 


(9519) 


p ~Tety. 


. In the actual calculation of z and 
to express z in £ sterling per 1,000 k 


it is convenient 


The highest demands d, and the consumptions, k 
during the assumed potential week posted have, 

the comporient 
loads involved.* In the first place, the allocation ig 
to be based on the classes of consumers aes from 
the system in question. The annual kilowatt-hour 
consumption of each class is known, and -o using an 
estimated load factor, the mp re | m.d. can be 
calculated. The preparation of tables for estimati 
load factors is aids consideration. If, in onaeetinedl 
cases, the annual m.d. of a com t load is not 
expected to occur within the assumed potential peak 
ods, the corresponding d must be estimated fresh 
load curves. Sometimes, actual records of the highest 
demand will be available. 

Estimation of the consumptions during the potential 
peak periods is easiest when the latter conform to 
meter-reading periods, though the practice of “ con. 
tinuous meter reading” entails additional approxims. 
tion. If, for instance, the potential peak 
a given system are assumed to comprise the hours from 
7 a.m. to 11 p.m. of all the days of the two winter 
quarters, the k’s can be found from the total consump. 
oe 1 Nr the two quarters by deducting an esti. 

proportion in respect of consumption d 

potenti peak (night) hours. Such Seas an 
on information as to the composition of the 

load concerned, load curves, etc. Onoe the class 
allocations have been established, further sub-division 
within a class can be effected similarly. For example, 
oo amount allocated to the class of domestic consumer 
be sub-allocated as between consumers on the 

fallin ” tariff and the rest. 

The import of the two basic equations can be illus. 
trated graphically. In the accompanying Loy oy the 
chain-dotted line @ represents the first, and the solid 
line 6 the second equation, the solution, x and y, 
being ee by the intersection of the two lines. The 
possible range of x and y is determined by the line }, 
since for a system the demand-related cost ( 
and the capacity (identified with the m.d. P) are 
given. The position of the line a depends on D, the 
sum of the component demands, and K, the total 
consumption, #.e:, on the characteristics and compo- 
sition of the actual load on the system concerned. 


The diagram shows that the lower 5 in relation to e the 


, farm will be y, and the higher z. 

denotes the sum of the component m.d.’s, it 
is ~ foot directly os to the diversity factor 
(as confined to during the potential peak 
periods), which, in the above symbols, is Pp On the 


other hand, K depends on the system load factor (as 
referred to the aggregate of potential peak periods), 
represented by a and the higher this “ period ” load- 
factor, the nearer will the z-intercept of line a be to 
*max, thus manne ire a relatively higher z. 
ence, with re oe high system diversity a com- 
ponent load having low period load factor, i.e., com- 
sonnet ~ high d and low k, will receive a relatively 
allocation (k x +d y) than if the diversity were 
low, and with increasing system load factor the alloca- 
tion to a component load with high period load factor, 
i.e., comparatively low d and high k, will become rela- 
tively higher than in the case of a load with low period 
load factor. This shows how the allocations made are 
influenced by the likelihood of a component load 
contributing to the system m.d. If, in special circum- 
stances, one is certain that a particular component load 
will occur in full at the time of the annual system peak, 
then such load is, of course, to be treated according 
to the conventional peak-responsibility theory, and 
the E.R.A. method applied to the rest only. A case 
in point is the load due to radiant heaters in systems 
the m.d. of which occurs during cold snaps. 





Roya Army SERVICE Corps EXHIBITION.—A public 
exhibition to illustrate the work of the Royal Army 
Service Corps in all theatres of war was opened on April 16 
at Harrods, Limited, Brompton-road, London, 8.W.1, by 
General Sir Thomas 8. Riddell-Webster, K.C.B., D.S.O.. 
Quarter-Master-General to the Forces. Exhibits of 
engineering interest include workshop equipment mounted 
on trailers, which can be towed by Jeeps and trans- 
ported by air. One trailer accommodates a lathe, bench 
drill and other machine tools. An electric welding plant, 
driven by a 10 h.p. petrol engine, is mounted on another 
trailer. Two further trailers are for electricity supply 
and electrical repairs, respectively. A demonstration is 
given of the methods used to recondition army type 
petrol containers, and there is a sectional model of a 
Dakota aircraft showing the stowage, of storea which have 
to be dropped by parachute. The exhibition will remain 
open until May 5, 1945. 





* Communication from the E.R.A. 
t Any allocation of demand-related cost must at least 
distinguish between h.v. and l.v. systems. 


* It will be remembered that when applying the peak 
responsibility method, the demand of the components 
at the time of the system peak must be ascertained. 
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EXPANDED TUBE JOINTS IN 
BOILER DRUMS.* 
By W. B. Saannon, M.I.Mech.E., C. W. Pratt, B.Sc. 


(Eng.), T. B. Wess, B.Sc. (Eng.), A.M.I.Mech.E., and | 


W. B. Cartson. B.Sc., A.M.I.Mech.E. 
(Continued from page 320.) 


__ A GAS-FACE extensometer was developed for measur- 
ing the diametral deflection of the gas face of a drum 
shell across a seat with a tube in it; this extensometer 
was used both when expanding and when applying 
pressure to the boiler. It is illustrated in Figs. 8, 9, 
and 10, on this page. Huggenberger strain gauges (Figs. 
9 and 10) were also used to determine strains on the gas 
faces of the drums. The diametral extensions of the 
tubes adjacent to the gas face of the drum were measured 
by calipers. For the development tests on seat plates, it 
was necessary to provide an expanding-test bench 
(Figs. 11 and 12, page 338) arranged for making ex- 
panded joints under specific practical conditions, and 





* Paper presented at a joint meeting of the Institution 
of Mechanical Engineers and the Institution of Electrical 
Engineers, held in London on Friday, Match 23, 1945. 
Abridged. 
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set up in a temperature-controlled room ; also a seat- 
bore extensometer, to measure the diametral deflection 
of the seat face within the thickness of the seat or 
counterbore (Fig. 13, page 338). It can only be applied 
to seat plates in which the necessary holes may be 
drilled. The longitudinal extrusion of the tube towards 
the gas side during expanding was measured by clock- 
type gauges. 

The gas-face and seat-bore extensometers were made 
for these tests, attention being paid to reducing their 
susceptibility to shock and temperature change. They 
read to 0-0001 in. on 4-75-in. and 4-50-in. bases, 
respectively, the readings being afterwards corrected to 
the seat diameter. The Huggenberger strain gayges 
also read to 0-0001 in. on inch base lines, and the 
extrusion gauges read to 0-001 in. Other quantities 
recorded were expander cage turns, mandrel turns, 
mandrel travel, ambient temperature, and time. 

Most of the development work on boiler-drum joints 
and seats was carried out on 4-in. joints, but the tech- 
nique finally adopted was experimentally confirmed for 
other sizes before applying it generally. Tubes 4 in. 
thick were ékpanded into the boiler drums, the elastic 
diametral extensions at the ge face of the seats 
being measured both longitudinally and circumfer- 


















pressure ; but these figures were necessary for analysing 
the results. Values were, therefore, estimated and 
are given later, together with actual measurements 
subsequently made. In the following illustrative treat- 
ment of the subject, the measured values only have 
been used. The values for the steam receiver 4-in. 
seats at mid-seat thickness have been adopted, because 
this drum was subsequently subjected to a full-scale 
test. At 2,240 lb. per square inch drum pressure, 
they are: circumferential to drum, 0-0075 in. ; longi- 
tudinal to drum, 0-0016 in.; mean, 0-0046 in. 
order to maintain contact between tube and seat the 
difference between the free seat deflection due to drum 
pressure and the seat spring due to tube expanding 
must be bridged. 

It was not practicable to do all the tests on the drums 
themselves. Experimental seat plates were therefore 
employed. They were 2{ in. thick, 15 in. outside dia- 
meter and flat and were manufactured from steel having 
the following percentage composition : C, 0-25 to 0-30; 
Ni, 3-2 to 3-7; Cr, 1-5 to 2-0; Mo,0-4to00-6. They 
were heat-treated to an ultimate tensile strength of 
50 tons per square inch to simulate the drum properties, 
and each plate had a 4-in. seat machined in its centre. 
The seat and tube were measured up before assembli 
the joint. Both were then mounted on the test bench, 
the tube protruding 7 in. into the counterbore. The 
instruments were set and the expander was secured by 
hand with its cape } in. from the tube end and with the 
belling roller uppermost. Zero readings of time, 
expander cage turns, and back gauge were then taken 
and expanding was started. e diametral extenso- 
meters quickly “settled” under vibrating conditions 
and their zeros were read. When faint cyclic move- 
ments on them, and a sudden stabilisation of the extru- 
sion gauges, showed that the tube had nipped the seat, 
the expander was stopped. All readings were then 
taken, the values of tube extrusion and mandrel travel 
being considered zero. 

Operations were continued up to the fully-expanded 
condition, readings being taken at every cage turn. 
Throughout this phase the indications of the diametral 
extensometers were cyclic, reflecting the passage of the 
expander rollers past their measuring points, but only 
the last maximum and minimum in each cage turn were 
recorded for plotting. Optimum expanding was con- 
sidered to have been achieved when more than one of 
the following indications had been fulfilled : (i) virtually 
constant increments in the diametral extensometers- 
recorded readings; (ii) a back gauge measurement 
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equal to seat diameter plus 0-070 in.; and (iii) about | percentage composition: C, 


ten cage-turns total. The expander was then run out 
and readings were taken each turn as before. The cyclic 
movements died away, leaving residual readings after 
removing the expander. The joint was allowed to 
stand several hours before taking the final readings. 
Fig. 14, opposite, shows a typical plot and includes 
also a ferruling operation. The average results of nine 
representative tube expandings were: seat spring at 
gas face, 0-00201 in.; seat spring at mid-thickness, 
0-00133 in. 

Contact pressures were estimated from the measured 
seat springs. The average result of nine expandings 
was 3-55 tons per square inch. The tube springs 
resulting from expanding were estimated from the con- 
tact pressures, the average result of the above nine 
expandings being 0-00246 in. The diametral deflection 
of the outside surface of a circular tube due to internal 
pressure may be calculated by Lamé’s formula. A 
4-in. steel tube having a final thickness of 0-444 in. 
would show an external diametral deflection of 
0-00094 in. at 2,240 Ib. per square inch. 

At the outset of these tests, mild-steel ferrules % in. 
thick were either rolled or shrunk (using liquid oxygen) 
into expanded tube-ends. Increases of 100 per cent. to 
150 per cent. were obtained in the joint contact pres- 
sure, but, owing to the ferrule’s thickness, no com- 
parable increases were obtained in the joint spring. It 
became clear that thin high-tensile ferrules were 
needed to enable the tube and ferrule combination to 
retain a la spring and accommodate itself to seat 
ovality, to facilitate ferrule expansion by minimising 
extrusion, and to minimise tube-end bore construction. 
It was also found that rolling was much superior to 
shrinking. The method used for expanding high- 
tensile ferrules was similar to that described for tube 
ends, except that back gauge measurements offered no 
expanding criterion. Fig. 14 illustrates a typical test. 
It was found that high-tensile ferruling increased the 
joint spring by about 60 per cent., and that it produced 
just over double the contact pressure at zero 


ure. 
PN The ferrules were made from manganese-molybdenum 
steel, supplied in hot-drawn tubes of the following 
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0-25 to 
Mn, 1-3 to 1-8; Mo, 0-2 to 0-4; S, 0-05; 
They were machined all over and preformed 
the bell shape shown in Fig. 15, opposite, prior to 
expanding. One series of ferrules were heat-treated to 
tensile strengths ranging between 45 tons and 60 tons 
per square inch, and expanded into tube-ends. No 


© 
§ 


definite optimum tensile strength was found this 
method. A value of 50 tons per square inch was 
selected as conferring sufficient strength to the ferrules 
without undue loss of ductility. 

Ferrules of 50 tons square inch were e ed 
into five tube ends which had been machined (after 


expanding) to various reduced thicknesses. The 
results indicated virtually no change in the contact 
pressure, but a marked increase in the tube-and 
ferrule spring. This advantage was, however, carefully 
weighted against the time and labour required to mill 
the tube ends, and it was decided not to reduce tube-end 
thicknesses. Another series of tests showed that the 
tube-and-ferrule spring could also be raised within 
limits by reducing the ferrule thickness, without much 
affecting the contact pressure. Consideration was 
gre to this, but it was felt that it would stress the 
errules too highly. Ferrules } in. thick were stan- 
dardised for the 4-in. tubes. 

In view of the difference between the drum-seat 
spring and the flat seat-plate spring, an experimental 
seat plate was machined on its gas face to the same 
curvature as the steam receiver. The following results 
were obtained in the circumferential direction on 
expanding a tube: seat spring at gas face, 0-0031 in. ; 
seat. spring at mid-thickness, 0-0017 in. These figures 
are of the same order as the average circumferential 
gas-face spring of a drum seat and the mid-thickness 
spring of a flat seat-plate seat, ‘respectively. It was 
therefore considered that flat seat plates could safely 
be used to study the relative merits of different expand- 
ings, and that res from them could be applied to 
determine the behgyiour.of joints in a drum without 
serious error. cae 

Two series of tests were necessary to determine the 
ovality stiffness ratio. In the first, a seat having an 
ovality the same as that of a free tube hole in the steam 
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‘| determined with the ai 
. | The ratios of the total loads were direct measures of the 





Fie. 13. Szat-Bore ExTENSOMETER. 
receiver at 2,240 lb. per square.inch was machined in a 
plate 1-25 in. thick. The was sawn in half along 
the seat major axis and a machined tube, simulating an 
expanded tube-end, was inserted between the halves. 
The total load in line with the minor axis which would 
just make the tube fill the hole was determined with the 
aid of micrometers in the tube bore. This test was 
repeated, using a tube machined to simulate a tube-and- 
ferrule combination. In the second series, a hydraulic 
jack, having shoes shaped to simulate the ovality of a 
tube in an e ed joint in the receiver at 2,240 lb. 
square inch, was inserted in the bore of a seat plate. 
total load which would be required to deform the 
seat to the same ovality as a joint in the receiver was 
of the seat-bore extensometer. 


ovality stiffness ratios. Values of 14-3 arid 5-35 were 
found for plain and ferrdled joints, respectively. 


In theory, a joint will leak if the contact pressure 
falls below the water pressure. Tightness of the 
cylindrical of a joint e: into a normal seat 


is masked by the effect of grooves and belling. An 
experimental plate 2} in. thick was therefore prepared 
with a smooth 4-in. parallel seat, having no grooves or 
counterboring. Tubes were entered 1} in. into the seat 
and were expanded to several contact pressures without 
using belling rollers. Results of water- ure tests 
were variable, but tightness at a SaAEEE peceeure of 
2,000 Ib. per square inch aj to require about 
1-5 tons per square inch estimated contact pressure 
when tube slip was prevented ; leakage occurred earlier 
if slip was allowed. The coefficient of friction was 
estimated from these tests to be 0-3. Further tests 
were made by introducing high-pressure water direct 
to the seat groove of a normal plate after tubes had been 
fully expanded. Contact pressures in excess of the 
hydraulic pressure by 0 to 1-7 tons per square inch were 
required for tightness, suggesting that the results 
were affected by variable conditions at the groove and 
elsewhere. In most cases, leakage occurred at the 
belled end of the joint and diametrically opposite the 
finishing point of the belling roller. 

The average results of the tests on normal plain and 
ferruled joints have been used to determine the probable 
behaviour of joints in the steam receiver drum. These 
results are summarised in Table VI, opposite. In 
this table, mean values of spring and deflection have 
been used and the effect of ovality has been temporarily 
neglected. The term “ joint accommodation ” is intro- 
duced to denote the sum of the seat and tube springs 
and the tube free deflection at a specified pressure. 
The seat mean free deflection figure at 2,240 Ib. per 
square inch has been corrected to include the estimated 
effect of water in the cOunter-bore. 

Table VI shows that the total joint spring of a plain 
mild-steel tube falls far short of the free-seat deflection 
at 2,240 Ib. square inch drum ure in this 
drum, and that the joint accommodation, which 
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TABLE VI.—Plain and Ferruled Joint Spring and Accom- 
modgtion at 2,240 lb. per square inch Drum Pressure, 
Neglecting Ovality. 























Plain Ferruled 
4-in. Seat in Steam Receiver. Joint. Joint. 
Contact pressure at zero drum pressure, 
tons per square inch ‘a os 3-55 7°36 
thousandths of an 
inch. 
Seat spring at mid seat thickness 1-33 2-76 
Tube spring at mid seat thickness 2-46 3-33 
Joint spring at mid seat thickness ad 3-79 6-09 
Tube mean free deflection at 2,240 Ib. 
per square inch .. ee oe oe 0-94 0-50 
Joint mean accommodation at 2,240 Ib. 
per square inch .. és ee a 4-73 6-59 
Seat mean free deflection at 2,240 Ib. per 
square inch iv an i 4-6 
Water pressure effect in counterbore 0-2 
Seat mean effective deflection at 2,240 Ib. 
per square inch .. ‘2 ie on 4°8 
Margin of joint spring over seat deflection —1-0 +1:3 
Margin of sccommmedation over seat de- 
flection .. ° ne wv ° —0-1 +1-8 
Ovality stiffness ratio 14-3 5-35 











includes the effect of water pressure in the tube, remains 
slightly less than the free-seat deflection. The addition 
of a high-tensile ferrule provides a substantial margin 
in both these values, and this constitutes the main 
tangible result of ferruling. In order to examine the 
probable leakage pressures of these joints, Figs. 16 
and 17, have been constructed. a 16a and 160 are 
quantitative reproductions of Fig. 7d (page 319, ante) for 
plain and ferruled tubes, respectively, with the minor 
axis values omitted. Fig. 17 shows the reduction in 
mean and major axis joint contact pressures which 
occurs with increase in drum pressure. For the plain 
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and ferruled joints respectively, the points Ay and Ay 
represent the contact pressures at zero drum 

and Py», and Py, the drum pressures at which the 
mean contact pressures fall to zero, obtained from 
Fig. 16; while Py, and Py, refer to the major axis 
contact pressures, #.e., circumferential to the drum. 
Thus the lines A P represent the falling away of these 
contact pressures with rising drum pressure. 

From the experiments described, when tubes were 
expanded into a plain smooth-bore seat without belli 
and were subsequently forced out, the coefficient o 
friction between tube and seat was estimated to be 0-3. 
With a normally machined seat this coefficient would 
be higher; Grimson and Lea* obtained values in the 
region of 0-5. Basing on the latter value and consider- 
ing a 4-in. diameter seat, 1-25 in. long, the tube would 
slip axially if the contact pressure were reduced below 
1-6 times the drum pressure. This relation is repre- 
sented on Fig. 17 by the line OU. It is probably 
sufficiently accurate to base tube-slip calculations on the 
mean contact pressure, as it can be assumed that the 
reduction which occurs on the major axis is counter- 
balanced by a similar increase on the minor axis. 
Hence the intersections of the two lines (ApPy,_, and 
Ag Pym) with OU si t the drum above 
m blag the plain and ferruled tubes would start to slip 
if unimpeded by grooves or belling. 

The experiments described, though giving somewhat 
variable results, suggested that the minimum contact 
pressure should show some margin—say 0-5 ton 
square inch—above the drum pressure for joint tight- 
ness. The First Report (1936) of the Pipe Flanges 
Research Committee also s that, in general, 
contact pressures above hydraulic pressure are needed 
to obtain tightness, though the metal-to-metal joints 
which had hgh le been bedded down by the applica- 


tion of a hi load were mostly exceptions to this 
tule. Probably even these joints had narrow rings of 
contact pressure which were both higher than average 





* “ Experimental Investigation of Tube Expanding,” 
Trans. A.S.M.E., vol. 65, page 497 (1943). 
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and higher than the water pressure. It was assumed 
therefore that the expandings required a margin of 
0-5 ton per square inch for tightness. A line V W, 
representing the relation: Contact pressure = drum 
pressure + 0-5 ton per sq. in. is shown in Fig. 17. 
Leakage is most likely to occur. at the major axis of 
the joint owing to the higher seat strain on this axis. 
Hence the intersections of the major axis contact- 
pressure lines with V W suggest the drum pressures 
at which the plain and ferruled joints would start 
to leak. In the ideal case, all tube slip should be 
prevented by adequate contact pressure aided by 
grooves and belling, and the contact should be so 
good that no margin of contact pressure over hydraulic 
pressure would be required. In such a joint, tube slip 
would not occur, but leakage would take place at the 
drum pressures represented by the intersections of the 
major axis contact pressure line with the line O X, 
where O X represents contact pressure equal to drum 
pressure. Due to the drum curvature, the seat is more 
flexible in the direction pear ae pony aa ; 
the expanding operation ingly deforms sea’ 
into an oval pe and there is no doubt that the tube, 
if seleneed, would also spring into on ovelabepe, pooubly 
with increased ovality. This would partly compensate 
for the detrimental effect of the free seat ovality caused 
by drum stress, thus slightly raising the estimated 


Certain tests were carried out to obtain additional 
information. They showed that a faster expanding 
rate tended to give a poorer seat spring owing to & 
greater relaxation on cooling. After remo @ first 
ferrule from a tube end, a greater seat spring than had 
resulted from the original plain tube expanding by 
itself (nearly 40 per cent.) was found to remain. A 
second ferrule expanded into the tube end then caused 
slightly more seat spring than the first ferrule. Tubes 
were expanded into a seat plate having a parallel 
counterbore and a plain seat which was e on 
both the water and gas sides. The joint spring on @ 
#s in. wide band adjacent to the water side measured 
some 30 per cent. greater than at mid-seat thickness, 
demonstrating the superiority of the seat. 
Physical tests were made on expanded tube ends. As 
anticipated, there were increases in yield point and 
hardness values and it was confirmed that the tube ends 
were satisfactory for withstanding service conditions. 

(To be continued.) 





JaMEs Forrest LECTURE.—Dr. C. Sykes, F.R.S., is 
to deliver the 1945 James Forrest Lecture at the Institu- 
tion of Civil Engineers at 5.30 p.m., on Tuesday, May 1. 
His subject will be ‘‘Some Developments in Ferrous 





Metallurgy.” 
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PROPOSED BLACKBURN FLYING 
BOAT FOR CIVIL TRANSPORT. 


ALTHOUGH most of the projects for civil aviation 
after the it war envi the use of land-based 
aircraft, it is possible that some of the long-distance 
services could be operated ~—< advantageously by 
aivfclis ‘for’ very The ee ed-bes 


cuaiabis aatieteny a undercarriages, 
a out fully, bus they could be avoided al ther 
if the decision were e_ taken to employ water- 
machines. Having these factors in mind, Messrs. 
Aircraft, 


Blackburn i Brough, East Yorkshire, 
are giving consideration to a scheme for a trans- 
port flying boat of a type which the firm would be well 


equi to luce in view of its long experience of 
re ape. snus The Sakis dation, @ six- 
engined high-wing monoplane with a single fin and 
rudder, is orthodox in its general arrangement, but it 
is of great size, the wing span being 202 ft. and the 
overall length 148 ft. i Gendell encie setae 
138 tons. 

The operational altitude is expected to be 15,000 ft., 
and for this reason all crew, , and freight 
spaces are constructed to wii an excess of 
internal over external pressure, it being proposed to 
maintain an internal pressure correspon to an 
altitude of not more than 8,000 ft. A hull of normal 
construction would not be able to withstand the differ- 
ence of pressure and co ae, & ee ee 
machine, there is the combination of a body of circular 
cross section, the full length, with a ‘‘ planing 
bottom ” to complete the boat form of hull. The space 
par etry Smid and bottom surfaces is at atmo- 

er it is subdivided into a 
— such size that, in the event of 
flooding of any two adjacent compartments could occur 
the machine to founder. All-metal 
and skin 


pn ting mainly iy y aluminium alloy, and the 
stressed 


of steel. zetcen Eeere = wees 
considerable which increases the clearance 
from the water thrown up during take-off. Wing-tip 
oe and these may be either fixed or 


a range ip still air of 2,500 miles. The pa 
consist of from 85 to 160 plus freight and 
mail up to nearly 60,000 lb. with the smaller 
complement, and up to nearly 30,500 Ib. with the 
complement. Here, each , with 55 Ib. of 
of iedgke sloan scala bo 10.900: b. The payload, if 
of it alone, would be 90,960 Ib. A range of 4,375 
miles, covered at a mean cruising speed of 280 m.p.h., 
would be obtainable with the load reduced to 85 passen- 
gers plus 3,450 Ib. of freight. Should sleeping accom- 
modation be provided, 72 passengers could be carried, 
plus 2,950 Ib. of freight, or 45 passengers plus 15,125 Ib. 
of freight. 
The internal arrangements of the aircraft would 
depend on the particular service required. In one 
suggested arrangement, which provides for 85 passen- 
gers, there are two decks. On the upper deck, forward, 
is located the operational cabin, accommodating pilot, 
co-pilot, navigator, radio operator, and engineer. Aft 
of this is the crew’s rest room. Apart from the galley, 
the remainder of the upper deck is given over to freight 
space. On the lower deck the forward compartment 
houses the winches and other marine equipment, 
together with the auxiliary electric-generating plant, 
etc. The forward passenger saloon comes next and is 
divided into two by a screen bulkhead. The forward 
portion has seating for 29 passengers and the after 
portion seating for 24. A central passage, flanked by 
toilet and dressing rooms, joins the forward and aft 
rsaloons. The latter has seating for 32 passen- 
gers, and tothe rear of this compartment is the entrance 
hall, aft of which is a compartment for passengers’ 
baggage. 





ALIGNMENT TEsT Bars.—In order to provide ready 
means for aligning the spindles, etc., of machine tools, 
Messrs. A. A. Jones and Shipman, Limited, Leicester, 
have developed sets of cylindrical reference gauges or 
test bars. The gauges, which are in the form of plain 
rods, of diameters and lengths as desired, have either 
parallel or tapered shanks. Made of high-grade steel 
heat-treated to 610 Brinell hardness, the surface is 
superfinished to within 2 micro-inches R.M.S. They are 
also tested for parallelism and concentricity to within 
0-0002 in. They are normally supplied in sets enclosed 
in a box having padded seatings, but single bars of any 
desired size can be obtained. 
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565,016. Coal Washing Jig. R. M. Morton, Tipton, 
Staffordshire. (6 Figs.) April 7, 1943.—The invention is 
a jig for washing coal by stratification, the separation of 
impurities being effected by currents of water that rise 
and fall alternately. The jig is of the kind having a 
float to record continuously the varying quastities of 
impurities and to control, through a relay, the rate of 
discharge of the refuse. Since the float is affected by 
the pulsating currents of water, it is necessary to include 
@ lost-motion connection between it and the relay, and 
this can render the control of the rate of refuse discharge 
insensitive to the amount of impurities present. The 
invention accordingly aims at ensuring that the relay is 
the | operated upon the level of the refuse bed varying, 
whatever the amplitude of pulsation of the water. The 
materials are stratified on a perforated plate 1 that forms 
a horizontal partition on a casing 2 in which water pul- 
sates up and down. The refuse sinks to the bottom and 
is discharged through an opening 3 on to a shelf 4. A 
quadrant gate 5 moves across the forward edge of the 
shelf 4 to control the discharge of the refuse and is linked 
to a pivoted counterbalance lever 7 operated by a piston 





moving in a cylinder 11. The gate 5 tends to move into 
its uppermost position and is moved downwards to 
increase the refuse flow when compressed air or steam is 
admitted to the cylinder 11 through a relay valve 14 
operated by arelay arm. A float 16, carried by a parallel 
linkage, follows the changes in depth of refuse of pre- 
determined density and is also affected by the pulsating 
water. The horizontal arms of the linkage are rigidly 
connected to a rod carried in brackets fixed to a cross- 
girder 22. At one end of the rod 20 a caliper arm is 
fixed, its lower end carrying two abutment screws, the 
inner ends-of which lie one at each side of the relay arm. 
The gap between the ends of these screws is such tbat 
during the normal stroke of the float neither screw quite 
comes in contact with the relay arm, and it is this gap 
that must be made big enough to ensure that so Jong as 
the quantity of refuse remains constant the relay arm is 
not moved under conditions of maximum amplitude of 
pulsation. The washed coal forming the upper part of 
the stratified material passes out through an opening 28 
over a shelf 29. To render the float sensitive to changes 
in depth of the refuse regardless of the amplitude of 
pulsation of the water, the piston of a dashpot 31 is 
connected to ah arm keyed to the rod 20. When the 
float, and therefore the dashpot piston, moves downwards 
the dashpot offers no resistance but when the float tends 
to move upwards, it is opposed to an extent which fs 
adjustable in the usual way. Due to the action of the 
dashpot ic is possible to make the gap between the 
ends of the caliper screws only about half that which 
is necessary without the damping device. (Accepted 
October 23, 1944.) 
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RAILWAYS AND TRAMWAYS. 


564,760. Plug for Fixing Spikes. Philplug Products, 
Limited, of Wembley, and ©. H. Taylor, of Wembley, 
4 Figs. June 25, 1943.—The plug is designed primarily 
for use with spikes for securing rails or machinery to 
contrete sleepers or beds. The plug is shaped from a 
plastic mass with the aid of a tapered mould consisting 
the | of three segments 2, which fit into a metal block 4. The 
segments have an internal shallow helical groove 5 
which accommodates a wire helix 6, the radius of the 
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groove being somewhat greater than that of the wire 
itself. Holes 7 are drilled radially through the segments 
near each end, or formed by corresponding grooves in 
the contacting edges of a pair of segments 2, to allow 
the ends of the wire te be passed outside the mould and 
bent over to lie on the outside faces of the segments. 
The metal block 4 into which the segments are fitted 
when assembling the mould, has a slot 4a to accommodate 
the bent-over ends of the wire. The plug 10 having been 
shaped and removed from the mould, the wire ends being 
bent out to permit this, is allowed to harden. It may 
then be packed for transport with the wire ends again 
bent down, or be used right away in the production of 
concrete railway sleepers, in which case the wire ends are 
bent into hook form so that they will anchor the plug 
securely in the concrete. (Accepted October 11, 1944.) 


MISCELLANEOUS. 


564,440. Penstock for Manholes. Broad and Company, 
Limited, of London, and J. Major, of London. (3 Figs.) 
September 1, 1942.—The invention is a penstock for 
use where sewers have their outlet in the side face of a 
manhole, a channel being provided in the bottom of the 
hole and communicating with an outflow sewer. It is 
designed to be applied to existing manholes without the 
necessity of interfering with the channel and requiring at 
the most the formation of holes, one on each side of the 
channel, for the insertion of prongs on a back plate. A 
frame is formed of two pairs of angle irons, 24, 25, which 
are braced together by cross straps 26, 28, the strap 26 
being at the top of the angle irons and the strap 28 at 
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about the middle. The lower ends of the angle irons 
straddle a channel in the bottom of a manhole and are 
embedded in the brickwork at the sides of the channel. 
Between the angle irons fits a slide plate 29 on the front 
face of which is a rack 31. A worm 32 on a spindle 33 
engages this rack. The spindle is mounted in brackets 
carried by the straps 26, 28, and its upper end is squared 
to receive an operating handle. The free ends 40 of the 
lower strap are bent at right angles to the plane of the 
frame, while to the upper end of the frame are secured 
flat plates 39. These are ragged and are intended to be 
built into the side of the manhole. (Accepted Septem- 
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BOMB-DAMAGE REPAIRS 
ON THE SOUTHERN 
RAILWAY-—II.* 


One of the most serious cases of structural damage 
by air bombardment on the Southern Railway 
system occurred during the night of Saturday, 
April 19, 1941, when a parachute mine struck Bridge 
No. 407, which carries four electrified running lines 
and five sidings over Southwark-street, London. The 
position of this bridge is shown in the route diagram 
reproduced in Fig. 1. It is situated some 200 yards 
from the south bank of the River Thames and 
close to Blackfriars-road. The running lines, which, 
at the north end, lead to Holborn Viaduct Station, 
also connect, via Snow Hill, with the Northern lines 
and form part of the through route from lines north 
of the river to the Central and Eastern sections of 
the railway. From the south end of the bridge, as 
shown in Fig. 1, running lines ‘all connect by the 
route marked J with London Bridge Station and 
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were almost undamaged, but, apart from a few 
which tied the north ends of the main girders 
together on the north abutment, all other cross- 
girders were strewn on the roadway, along with 
running rails, conductor rails, wheel timbers, 
decking, and two or three trucks. The site for 
100 yards on both sides of the bridge was littered 
with debris, and the Blackfriars signal box, marked 
8.B. in Fig. 1, was wrecked. Two general views of 
the state of affairs are given in Figs. 3 and 4, on 
page 342, Fig. 3 looking north and Fig. 4 south. 
A fortunate ‘feature of the wreck was that the 
bridge abutments were not damaged. 
In dealing with the situation, it was decided as 
a first measure to make market siding No. 1 usable 
and to divert the up-local line into the down-local 
line at the north end of the Thames River Bridge. 
The connection is indicated by a dotted line at X 
in Fig. 1. These arrangements enabled single-line 
traffic to be operated between the points 
X and Y of this . To carry out this first 
measure, which constituted Stage I in the rehabili- 
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the North Kent and main Eastern lines. All 
direct lines, marked h, lead to Herne Hill, the 
Catford loop, and Hither Green, and also to Canter- 
bury Junction. Of the five sidings carried by the 
bridge, three are on the east side and serve the 
hoists and warehouse, there being two market 
sidings on the west side. 

The bridge, a site plan of which is given in Fig. 2, 
comprised six wrought-iron box-type plate main 
girders, with built-up wrought-iron plate cross- 
girders, longitudinal wheel timbers and timber 
decking. Joist railbearers were fitted between the 
cross-girders under market siding No. 1. The 
girders are marked a to f in Fig. 2, on which X 
indicates the approximate point at which the land 
mine struck the bridge. The main features of the 
extensive damage caused were that girders c and 
d were completely broken and fell into Southwark 
street with the north ends resting on their abut- 
ment ; the south end of girder a was pushed off its 
abutment and dropped to road level; girder 6 
was badly crippled, but remained on the abutments ; 
girder e was crippled from mid-span to its southern 
end ; girder f was bent and a few panels were blown 
in, but otherwise it was not damaged. The cross- 
girders and railbearers under the market sidings 





* Part I of this series appeared on page 281, ante. 
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tation programme, it was decided to construct two 
towers, based on the roadway, for the support of 
beams under the cross-girders carrying market 
siding No. 1. These were formed from light-section 
military steel trestle units which were available. 
For clearing the roadway, a Ruston-Bucyrus No. 19 
excavator, with a short jib, operated from road level 
at the east side of the bridge was used. Its posi- 
tion is indicated at g in Fig. 5, on page 342. The 
excavator dragged and lifted timber and ironwork 
and loaded lorries. Oxy-acetylene cutters were used 
for burning the main girders into units which could 
be handled. At the west side of the bridge, a small 
l-ton mobile crane, indicated at A in Fig. 5, was 
first used, but as soon as some clearance had been 
made a second Ruston-Bucyrus No. 19 excavator, 
with a long jib, was brought into operation and 
loaded lorries. Its position is shown at i, in Fig. 5. 
While these first stages of the road clearance were 
Pp ing, the down-local line was made good 
up to the bridge on the south side and a 10-ton 
steam crane was brought into position at the south 
abutment, as indicated at j in Fig. 5. This was 
able to lift material from the roadway directly into 
trucks at raillevel. Assoon as clearance permitted, the 
main girders a, c and d were pushed off the abutment, 
on to cushions of old timber formed on the roadway, 
and were burned into conveniently-sized pieces. 








For the erection of the steel-trestle towers to 
carry the cross girders of market siding No. 1, con- 
crete slabs were laid directly on the road surface, as 
shown in Fig. 7, on page 343, which is a drawing of 
the completed arrangement. The slabs can be seen 
in the general view of this part of the work which is 
given in Fig. 6, on the same page. The photograph 
from which this Fig. 6 has been reproduced was taken 
on April 30, and it will be evident that considerable 
clearance of the roadway had been effected, al- 
though much remained to be done. To maintain 
as much order as possible in a difficult situation, it 
was arranged that all material leaving the site 
should proceed to Blackfriars-road on the east of 
the bridge, and that all new material should be 
brought in from the west. In addition to the steel 
towers, timber trestles were erected against both 
abutments to carry the ends of the temporary girders 
which were to support the siding. These are shown 
in Fig. 7. Steel joists, 24 in. by 7} in., were then 
brought by road and erected beneath the cross gir- 
ders of the siding. These were carried on the 
trestles by the arrangement of timbers and short 
lengths of joist shown in Fig. 9. Timber pack- 
ings were then laid on the 24-in. by 7}-in. joists 
and folding wedges driven to support each cross 
girder under both railbearers. Longitudinal 12-in. 
by 6-in. timbers were laid over the railbearers and 
on them the sleepered track was fixed. The diver- 
sion at X, Fig. 1, was then carried out and single- 
line operation of goods traffic commenced on Mon- 
day, May 5, 15 days after the incident. 

Stage II of the work covered the bringing of the 
up and down main lines into operation. For this, 
concrete foundations were laid on the roadway below 
the tracks, in the same manner as for market siding 
No.1. This work was in hand while Stage I was 
Pp i Heavy steel trestle units were then 
erected on these foundations, as shown in Fig. 8, on 
page 343. In this case, the material was brought 
to site by rail and the posts were assembed at 
track level and erected with the help of the steam 
crane. It was originally in a position to assist in 
the erection of the south trestle, but when market 
siding No. 1 was available it was transferred to the 
other side of the bridge for use in the erection of the 
north trestle. The spans between the trestles, under 
each track, were formed by six 24-in. by 7}-in. joists 
and between the trestles and the abutments by four 
similar joists; the arrangement is indicated in 
Fig. 8. These were supported on the trestles by 
cross timbers, and short lengths of joist, as shown in 
Fig. 10, on page 343, and above them sleeper tracks 
were laid. It will be seen from Fig. 8 that the outer 
ends of the joists were supported_on seatings pre- 
pared on the abutments, timber trestles, as in the 
case of market siding No. 1, not being used. The 
whole arrangement is clearly shown in the two photo- 
graphs reproduced in Figs. 13 and 14, on page 350. 
These were both taken on May 14 when the work was 
completed, both the up and down main lines having 
been available for electric passenger traffic on Mon- 
day, May 12. It will be noted from Fig. 7, that the 
roadway track between the market siding No. 1 
towers is 24 ft. wide. The same dimension applies in 
the case of the towers for the up and down main lines. 
This provides sufficient clearance to enable the 
tramway service along Southwark-street to be oper- 
ated. The tramway tracks can be seen in Fig. 14. 

Stage III of the operations dealt with the up and 
down local lines. The work first carried out was 
the laying of further concrete foundations in the road- 
way and the extension of the temporary steel 
trestles to cover these tracks, surplus trestle units 
from other sites being collected. The work, in 
general, was similar to that carried out in connection 
with the main lines and need not be referred to in 
detail. The extended trestle covering the local lines 
is shown in the elevation given in Fig. 12, on page 
343. Beams to carry the down local line were then 
placed on the trestle and the track restored, the 
temporary diversion shown at X in Fig. 1, being then 
slewed to normal. These arrangements allowed 
freight traffic to be operated over the up and down 
local lines on June 1, the up traffic utilising the 
diversion over market siding No. 1. Stage Il 
also covered the erection of a timber tower to safe- 
guard the damaged end of girder e. This is shown 
in Fig. 12, on page 343. 
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For Stage IV of the operations, as additional 
steel trestle units were not readily available, a 
timber trestle was built on the east side to carry 
No. 1 hoist siding. This is shown in Fig. 12, two 
general views being given in Figs. 15 and 16, on 
page 350. The first of these shows the upper part 
of the trestle with the cross joists to carry the 
temporary beams being placed. Fig. 16 shows the 
trestle from the roadway. The temporary beams 
for the up local line, traffic from which was tem- 
porarily using market siding No. 1, were erected 
on the trestles on June 17 and the track was re- 
stored. This enabled the normal route to be 
brought into use on June 29. 

The completed track arrangements carried out 
during the four stages of the work are shown in 
the plan given in Fig. 11, opposite. It will be 
noted from this figure, in conjunction with Fig. 12 
and the foregoing description, that none of the 
original bridge girders was utilised for carrying the 
reconstructed tracks. Girder f, however, was used 
in the arrangements made to restore vehicular 
traffic over the portion of the old bridge lying 
between it and market siding No.1. As previously 
mentioned, this girder was bent and some of the 
panels were blown in, but otherwise was not damaged. 
The girder was strengthened by additional diagonal 
angles cleated to the top and bottom flanges, and 
the roadway was brought into use in time for the 
July fruit traffic. A further item in the restoration 
work was the building of a temporary signal box 
in the position shown in Fig. 11. This was con- 
structed of brick with a concrete slab roof, and 
to expedite the work the roof slab units were pre- 
cast, using Ciment Fondu, and were placed in posi- 
tion by crane immediately the brick walls were 
completed. The temporary power frame was in- 
stalled and brought into use on June 3. 

In carrying out the very extensive works involved 
in these operations the R.E. (Railway Construction), 
with the Auxiliary Military Pioneer Service attached, 
gave invaluable service in clearance work both at 
road and rail level. They also carried out diver- 
sions of track ; the erection of all steel trestles and 
the timber trestles under. No. 1 hoist line; and 
assisted in laying and linking up all lines. All other 
work was performed by the Southern Railway Com- 
pany’s staff. The whole work, the difficulties of 
which were accentuated by the fact that it had to 
be carried out under conditions of black-out, in a 
period of frequent air raids, was under the general 
direction of Mr. G. Ellison, C.B.E., M-Inst.C.E., 
who was at that time the chief engineer of the com- 
pany. 





ALUMINIOM EXHIBITION, LONDON.—The “ Aluminium 
Development Association is sponsoring an Aluminium 
Exhibition to be openef on the premises of Selfridges, 
Limited, Oxford-street, London, W.1, on May 30. Many 
new applications of aluminium and its alloys in housing, 
furniture and interior decoration will be shown. The 
exhibition will close on Juhe 30, after which date it is 
hoped to transfer it to the leading provincial cities. 
Inquiries regarding the exhibition should be addressed 
to the Public Relations Officer of the Association, 36, 
Granville Housé, Arundel-street, London, W.C.2. 





EARTHING EQUIPMENT.— A useful and well-illustrated 
brochure entitled Zarthing has been issued by Messrs. 
British Insulated Cables, Limited, Prescot, Lancashire. 
This describes the various types of earthing equipment 
manufactyred by the company and the methods on 
which they should be installed. The form of earth con- 
nection stitable for any particular case depends mainly 
on local earth conditions, and three main types, copper 
rods, earth plates and earth pipes, are dealt with. It is 
stated that the copper earth rod, which is made from 
4 in. diameter hard-drawn material, may be easily driven 
to a depth of 4 ft. by a 4-lb. hand hammer in ground 
reasonably free from stones or rock. The rod is pro- 
vided with a steel tip and a steel driving cap and is 
made up in 4 ft. lengths cted by of phosphor- 
bronze screws. With a mechanical hammer, it may be 
driven to almost any depth. A neat concrete housing 
to cover the upper end of the rod is provided. This 
enables the earthing lead connection to be regularly 
inspected. The importance of this connection is empha- 
sised for cast-iron earth plates and pipes, the method of 
installing these latter beirg described. The brochure 
constitutes a practical guide to the carrying of earthing 
arrangements and should be of considerable value to all 
who are concerned with installations of this type. 








ENGINEERING. May 4, 1945. 


a 


DAMAGE TO SOUTHWARK-STREET BRIDGE. 








Fie. 3. Gewerat View or Wreckep Brings, Looxine Norra. 











MAY 4, 1945. 


ENGINEERING. 


343 








REPAIRS TO 


Fia. 6. 


SOUTHWARK-STREET BRIDGE; 
(For Description, see Opposite Page.) 
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LITERATURE. 


Five-Figure Logarithm Tables. London: H.M. Station- 


ery Office. [Price, 7s. 6d. net.] 
Tats set of tables published for the Ministry of 
Supply and stated in the preface to have been issued 
“as a war-time measure, primarily to meet the 
urgent requirements of the optical industry ’ makes 
a somewhat belated appearance. Though the 
material itself is not new, the collection in one 
book of extracts from two existing five-figure tables, 
one of English and the other of German origin, 
probably is. The propinquity of two distinct typo- 
graphical styles affords an unrivalled opportunity 
for the user to decide whether his individual prefer- 
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Light Type 
Steel Trestle 
“ENGINEERING” 
ence inclines towards the modern light-face equal- 
height number type, with tabular entries in groups 
of five, or towards the older fashioned bold-face 
< head and tail ’’ number type, with tabular entries 
in groups of three. 

The first table, compiled by Chappell, gives five- 
figure logarithms of the numbers 10,000 to 40,000 
(pages 2 to 61), followed by five-figure logarithms of 
the numbers ftom 4,000 to 10,000 (pages 62 to 73). 
Differences are listed, and such proportional parts 
as are necessary are given to the nearest integer. 
This first table has been printed from the stereotype 
plates of Messrs. W. and R. Chambers. The second 
table (pages I to xx), compiled by von Rohr, gives 
the five-figure logarithms of the sines and tangents 
of angles between 0 deg. and 5 deg. (and likewise, of 
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course, the cosines and cotangents of angles between 
85 deg. and 90 deg.) at intervals of 0-001 deg. The 
third table (pages 30 to 119), compiled by Bremiker, 
gives the five-figure logarithms of the four principal 
trigonometrical functions of angles between 0 deg. 
and 90 deg. at intervals of 0-01 deg. Differences 
are listed in the latter table, and the first decimal 
place is retained in the proportional parts accom- 
panying both tables, which have been reproduced 
by photolithographic methods. 

The avoidance of movable type throughout pre- 
cludes the possibility of printers’ errors, while the 
established reputation of the tables themselves 
renders it unlikely that computational errors have 
escaped notice. No explanations or working instruc- 
tions are necessary with such straightforward tabular 
material. As references to page 170 have been 
allowed to stand on pages 30, 32 and 34 of the final 
table, it is a pity, perhaps, that the page itself has 
not been included. The decimal subdivision of the 
degree has obvious advantages and is likely to be 
increasingly used. 
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SCIENTIFIC RESEARCH IN 
AUSTRALIA. : 
(Continued from page 304.) 

WHILE not immediately concerned with engineer- 
ing problems, the Industrial Chemistry Division of 
Australian scientific research is investigating a wide 
and rapidly extending range of subjects, a large 
proportion of which bear indirectly on engineering 
or are intrinsically of interest to engineers. Although 
this Division was established after the outbreak of 
war, its frequently demonstrated usefulness has led 
to a marked expansion of its staff and equipment, 
and by 1942 it was found necessary to provide addi- 
tional laboratories and facilities for the erection and 
operation of pilot plants. The work, generally, is 
devoted to the utilisation of chemicals, the prepara- 
tion of substitutes for materials in short supply, and 
the technical development of novel processes for 
the chemical industry. In view of the nature of 
Australia’s resources, a good deal of attention is of 
course given to biochemical matters, bearing on 
animal and vegetable products, and including ques- 
tions arising from the preservation and processing of 
food. For instance, the melting points of waxes 
and wax mixtures are being studied to determine the 
most suitable substances for proofing substitute 
containers for hot-filled foods, or containers for use 
in hot climates. Among a number of interesting 
results from this work is the discovery that the 
addition of 10 per cent. of a high melting point wax 
shellac to a lower melting point paraffin wax raises 
the melting point of the latter by 10deg.C. On the 
negative side attempts to improve the pliability 
of wax films applied to Kraft paper, by the addition 
of up to 5 per cent. of butyl stearate, castor oil, and 
wool wax, either to paraffin wax alone or to mixtures 
of paraffin wax and hydrogenated oleo-stearine, 
have been unsuccessful. In a similar class of re- 
search, measurements of permeability to water 
vapour have revealed that waxes containing polar 
groups, such as sugar cane, gram, and shellac, are 
more permeable than paraffin wax alone. Wool wax 
is the only material, of those examined, which lowers 
the permeability of paraffin wax. A high degree of 
protection against water vapour, considered ade- 
quate for packing hygroscopic commodities such as 
skim milk powder, has been achieved by a spiral- 
wound container made of laminated bitumen paper 
and glassine, flushed internally with wax. For jam, 
a lap-wound paper container has been developed. 
It is proofed to prevent penetration of the contents 
through the wall, and coated externally after filling. 

These and other studies of waxes have applica- 
tions in the use of skin coatings for prolonging 
the storage life of apples. A great deal of time 
has been spent in preparing oil and wax emulsions 
for this purpose, but it is now emerging that the 
relative amount and nature of the emulsifying 
agent is of greater importance than the type of oil 
or wax used. Thus, emulsions prepared with 
ammonium soaps are more satisfactory than those 
prepared with sodium or potassium soaps, as they 
give more water-resistant films and are less likely 
to injure the calyx of the fruit. Emulsions of 
mineral or vegetable oils can easily be made with 
ammonium oleate, but they impart an unnaturally 
dull appearance to the fruit, rendering it less 
attractive for sale. With this emulsion no improve- 
ment has yet been found possible, but in other cases 
a very bright and attractive film can be obtained 
by mixing shellac with the emulsion, the proportions 
of shellac to oil being varied to suit the different 
varieties of apples. Wax emulsions are more 
effective than those incorporating oil in retarding 
moisture loss, but they require higher concentrations 
and more alkaline soaps for their preparation, and 
consequently sodium soaps have been usually 
employed. A mixture of paraffin wax, beeswax, 
and lacwax has recently been emulsified with 
ammonium oleate and appears to be satisfactory 
with apples. The best results, however, have been 
obtained with an alcoholic solution of 8 per cent. 
castor oil and 2 per cent. dewaxed shellac, the life 
of many varieties of apples being increased by 50 per 
cent. in common or refrigerated storage by the 
of this preparation. Generally, the effect of 
coatings is largely dependent on the condition of 
the fruit at treatment. Even with the castor oil and 


shellac coating, apples that are immature when 
treated, or exposed to rather high atmospheric tem- 
perature, tend to develop alcoholic flavour and 
internal browning. Under such conditions, treat- 
ment with emulsions gives better results, but the 
emulsions are less effective in retarding yellowing 
and may cause calyx injuries leading to subsequent 
rotting. This retardation of yellow colouring in 
green varieties of apples, such as the Granny Smith, 
is the most striking effect of film coating, while the 
crispness, juiciness arid flavour are also preserved 
throughout as much as five months of packing-shed 
storage. 

A contrasting aspect of industrial chemistry 
research is exemplified by studies directed towards 
the commercial utilisation of Australian minerals 
by devising and adopting chemical treatments 
necessary for the production of a wide range of 
chemical compounds and industrial intermediates 
from crude ores and minerals. As regards cement, 
the major investigations have been concerned with 
the effects of the alkali metals—potassium and 
sodium—when incorporated in Portland cement. 
The general recognition, that the presence of these 
substances in more than average proportions is 
undesirable, has suggested petrographical and 
chemical examinations of commercial Portland 
cement clinkers as a step towards eliminating dele- 
terious alkali compounds or rendering them inactive. 
In a similar connection the possibility that certain 
properties of concrete-aggregate may cause it to 
react with high-alkali cement and cause dangerous 
expansion of the concrete, is being investigated for 
many Australian types of aggregates and cements 
in combination. 

A considerable amount of work has been carried 
out to promote the use of soil-cement for pav- 
ing surfaces. Practical experience of such work 
in large scale projects has disclosed the import- 
ance of loss of density which results from delay 
between the wetting and the subsequent rolling of 
the soil-cement mixture, and has been found to 
occur with all but the sandiest types of soil. A 
delay of as little as one hour between wetting and 
compaction leads to considerable loss in compressive 
strength ; but since such loss is associated with the 
corresponding loss in density, it can be largely over- 
come, even when the delay amounts to several 
hours, if the mixture is compacted to the necessary 
density by the expenditure of additional energy. 
In general research into soil-cement and the engin- 
eering properties of soils, typical soils are being 
studied comparatively in order to determine their 
optimum conditions of use for soil-cement con- 
struction. Some of the difficulties inherent in 
local soils, however, are exemplified by the fact 
that endeavours to stabilise certain soils of inland 
southern Australia under concentrated traffic, by 
dressings of up to 6 Ib. of flake calcium chloride per 
square yard, have proved unsuccessful. 

The Council for Scientific and Industrial Research 
collaborate with the Mines Departments of the 
various States of the Commonwealth in surveying 
and examining deposits of moulding sands. The 
results of sampling and analysis are communicated 
to the interested foundries, with suitable recom- 
mendations regarding the potentialities and limita- 
tions of local sands. It is of interest to note that 
tests have revealed that several types of clay, 
more particularly one found in Western Australia, 
offer promise as substitutes for Wyoming bentonite. 
As regards the metallurgical aspects of foundry 
products, research is in progress into the surface 
tension of liquid metals and alloys with the view to 
explaining certain aspects of their behaviour during 
casting, soldering and welding processes. Thus, 
liquid alloys in the cadmium-antimony and lead- 
antimony series have been studied by the maximum 
bubble pressure method, with useful results addi- 
tional to the confirmation of previous work. Other 
experiments have been directed to the alumino- 
thermic reduction of manganese oxides, while 
advice on the production of aluminium-manganese 
and copper-manganese hardener alloys, from pyro- 
lusite and Risdon anode mud has assisted the war- 
time supply of non-ferrous metals. Similar objects 
have been achieved by an experimental study of 
low-tin and tin-free solders, which has shown that 





for the majority of purposes solders containing little 


or no tin can successfully supersede 50/50 or 40/60 
tin-lead alloys. Similar work has been concerned 
with the replacement of tin-base bearing metals 
by lead-base alloys. 

An important proportion of Australian research 
is, of course, directed towards purely agricultural 
questions, among which the improvement of plants 
and pasturage, and entomological studies concerned 
with the control of horticultural pests, figure largely, 
Insect pests and diseased conditions of livestock and 
animal products are also important, while the health 
and nutrition of animals are widely studied in their 
positive aspects. The related products of forestry 
benefit, like the more strictly agricultural productg 
from an impressive volume of laboratory and field 
research into soil chemistry and land reclamation. 
Of more immediate engineering interest, however, 
is the investigation and experimental processing of 
timbers for structural purposes: The subject has 
become one of great urgency as a consequence of 
war-time demands for aircraft, buildings and many 
other kinds of wood equipment for the fighting ser. 
vices. In particular, many new problems have 
arisen from the need fog treating timber so as to fit 
it to withstand tropical conditions in use. There 
is, consequently, a large field of experimental work 
awaiting attention in connection with new types of 
synthetic resin glues and methods of making and 
using plywood. For instance, an instrument box, 
with a reasonable length of life for Army use in the 
tropics, has been developed from hot-pressed resin- 
bonded plywood having constructional joints 
assembled with urea-resin glue. Again, an under. 
surface roof coating has been devised to prevent 
atmospheric condensation on the metal roofing of 
military huts and stores in humid climates. It 
consists of sawdust and bitumen emulsion, sprayed 
simultaneously on to the metal to a thickness of 
about 4 in. The dark appearance can be improved, 
without detrimental consequences as regards con- 
densation, by a final coat of sprayed limewash. 

Tests of aircraft quality plywoods have revealed 
that products of certain Australian timbers have 
exceptionally poor shear properties. Investigation 
of the relation between this fact and the anatomical 
structure of the timbers in question has shown 
definite tendencies for the failure to be related to a 
particular structural feature of any one species. 
In the cases of silver ash and silver quandong—two 
species used as aircraft timbers—little or no reaction 
wood, and little brittle heart, was found. The 
silver quandong was somewhat prone to compression 
failure, but the area of brittleness was found to be 
restricted to the close vicinity of the failures, the 
wood between the failures being normal. Struc- 
tural examination has also been made of commercial 
types of improved woods, manufactured under 
different conditions with the use of various phenol- 
formaldehyde resins. Variable factors, such as the 
pressure used, or the amount of resin, can be readily 
detected in the structure of the product, and lightly 
condensed resins can be distinguished from more 
advanced resins. The latter types of resin can be 
observed in the cell cavities, whereas lightly con- 
densed resins penetrate farther into the cell walls 
tending to leave the cell cavities empty. 


(To be continued.) 





THE INSTITUTE OF FUEL.—During the present session, 
eight papers on several aspects of industrial thermal 
insulation have been presented to various sections of the 
Institute of Fuel. In view of the interest shown in the 
papers it has been decided to extend the meeting arranged 
for Thursday, May 31, at the Institution of Mechanical 
Engineers, Storey’s Gate, London, 8.W.1, to a full-day 
conference and to invite members of all other institutions 
and research and trade associations, who may be in- 
terested, to take part. The conference will open at 
10.30 a.m., when the President, Dr. E. W. Smith, C.B.E., 
will present a paper which will summarise the eight 
contributions already submitted. Dr. Smith’s paper 
will be followed by a discussion, the early part of which 
will consist of specially invited contributions. The 
meeting will adjourn for luncheon at 12.30 p.m., ‘and will 
be resumed at 2.30 p.m. Time has been allotted for 
open discussion, and the reply, which will be given later 
in the afternoon, will be made by the authors of the 
series of papers on insulation. Those wishing to parti- 
cipate in the discussion should communicate with the 
secretary of the Institute, 30, Bramham-gardens, London, 





8.W.5, not later than May 17. 
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By Sir Cyrm. Hurcoms, K.C.B., K.B.E. 
(Continued from page 316.) 


Tue organisation of road goods transport as part 
of the war economy ap at first sight to be a 
tormidable task, were half a million vehicles 
to be dealt with ne short of a quarter adhe 

jon operators. with passenger transport an 
oir weadepe, the full licensing jurisdiction was 
iemporarilysreplaced by the issue of permits. With the 
available resources in. personnel, it would not have 
been practicable to control goods vehicles by permits 
authorising partipular journeys or the i of 
jcnlar commodities; but the rationing of fuel 
ed the mecessary sanction. Since twelve Com- 
missioners could not deal with applications for fuel 
from some 240,000 licensees, the regions were divided 
into districts, each in charge of a district transport 
officer, and each district into a number of sub-districts, 
of which the mumber and area depended largely on 
traffic density. There were approximately 390 sub- 
districts. Groups of vehicles were stance normally 
consisting of 50 to ~~ vehicles, under the , for 
rationing purposes, of a “group organiser” e 
by the owners of the vehicles in the group. During 
1939, the formation of these groups took place on a 
voluntary basis and at the outbreak of war over 
9) per cent. of goods vehicles were grouped. An 
announcement that fuel would be available only 
through group organisers rapidly brought the figure up 
to 100 per cent. 

To ease the administrative load, a basic ration was 
given to each operator and only if he required more 
had he to give particulars of his journey, mileage, 
commodities carried and how far he ran empty or 
loaded. The basic ration was subsequently with- 


drawn and all issues made discretionary. Control is | Other 


kept over issues at each level of the organisation, while 
total issues are under the control of headquarters, 
and are adjusted to conform with the current fuel 
situation and general policy with regard to the use of 
road transport. The weakness of the system was that 
it did not provide any positive control over the opera- 
tion of road transport. It was the natural opinion of 
operators that the incentive to do as much business 
as possible would cause vehicles to congregate where 
traffic was heaviest and that in any emergency operators 
themselves would overcome any shortage of transport. 
Nevertheless, it was felt that, in times of real strain, the 
efforts made by individual hauliers to meet it might 
not be fully effective without some organisation which 
would co-ordinate them. 

Successive committees, in whose work the industry 
had a large share, helped to elaborate a scheme under 
which the Ministry wquld charter and control a fleet of 
vehicles while the industry would set up a parallel 
organisation (known as the Hauliers’ National Traffic 
Pool) which would undertake to carry traffic accepted 
by the Minister, but not carried by the chartered fleet. 
The basis was to be a partnership between the industry 
and the Ministry ; the Ministry paying the expenses 
of the organisation. The scheme was in force from 
February 1, 1942, to the end of that year. The 
Minister’s chartered fleet never reached 500 vehicles, 
which was insufficient to deal with a major emergency, 
and it was not found practicable to introduce any 
effective collaboration among the haulier members of 
the Pool for securing economies in the carriage of traffic. 
In the meantime, the supply of rubber and fuel deteri- 
orated and the Minister decided that a more closely- 
knit organisation would be necessary to deal with all 
long distance general traffic and with Government 
traffic, whatever the length of haul. 

Such an organisation was duly set up. It is com- 

of controlled undertakings and of operators who 

ire their vehicles to the Minister. The controlled 
undertakings put the whole of their resources at the 
Minister’s disposal and provide the reporting points 
and the office and accounting facilities needed. The 
hired operators are paid a weekly rate of hire for their 
vehicles, covering overhead charges and an element 
for profit, while the actual amount of wages, cost of 
fuel, insurance and tyres is reimbursed by the Ministry. 
A rate per mile is paid to cover maintenance, etc. The 
hired operator, like the controlled undertaking, retains 
the ownership of his own vehicles. He is responsible 
for their maintenance, and for the drivers, who remain 
his employees. The first undertakings began to come 
under control from March, 1943, and the arrangements 
were virtually completed by the end of October, 1943. 

There are 12 divisions co-extensive with the 12 civil 
regions. The divisions are divided into 52 areas. In 
each area there are a number of branch offices known 








* Commemorative address on the 25th anniversary of 
the first public meeting of the Institute of Transport. 
Delivered in London on Thursday, March 22, 1945. 
Abridged. 





the general side of the road haulage organisation total 
over 14,000 long-distance vehicles belonging both to con- 
trolled undertakings and hired operators, and in addi- 
tion there are nearly 5,760 short-distance vehicles 
belonging to controlled undertakings. In practice, this 
system has made it possible to deal with transport 
emergencies by rapidly mobilising available resources 
to meet them. The first considerable call on the organ- 
isation arose from the congestion in South Wales in 
the autumn of 1943 and since that time a number of 
other large movements requiring vehicles far in excess of 
either those naturally flowing into a particular area 
or within the area’s own capacity have been expedi- 
tiously handled. 

The oldest part of the road haulage organisation is 
the “‘ Meat Section.” The road carriers of meat set 
up an effective organisation at the commencement of 
the war for pooling their vehicles and traffic, and the 
‘* Meat Pool ”’ was to some extent a model and a nucleus 
for the road haulage organisation. It was taken over 
in April, 1941, by the Ministry. The Meat Section 
covers the bulk movements of meat from ship to cold 
store and from cold store to depot, and distribution 
in the London area, in about 1,500 vehicles, which 
are on whole-time charter to the Ministry. It also 
arranges for the distribution from store and slaughter- 
house to retailers of almost all the meat consumed in 
the country, and for this latter purpose employs nearly 
9,500 vehicles. The tonnage handled by the road 
haulage organisation during 1944 was as shown in 
Table II, herewith. In addition, 4,685,489 head of 
livestock were carried. 

TABLE II.— Millions of Tons Handled by Road Haulage 
Organisation, 1944. 
(Approximate Figures.) 





Long distance (including Government traffic) 11 


Government traffic :-— 





16-2 
Opencast coal 8 
eat AF - 3-6 
Other commercial] traffic 15 
Total 53-8 





Since the amalgamation of the Regent’s Canal with 
the Grand Junction Canal in the Grand Union, no 
consolidation of canal undertakings oecurred. By an 
Act of 1944, the L.M.S. Railway obtained authority 
to abandon for navigation a large mileage of canals, 
the value of which for transport had become negligible. 
The canal undertakings and certain canal carriers 
were taken into control in 1942 and a Central Canal 
Committee was set up to advise the Minister on ques- 
tions of policy affecting inland waterways. It has 
provided machinery for supervising the use of the 
canals and their facilities as a whole to the greatest 
advantage, and also a forum for a collective considera- 
tion of the place which the canals can take in future. 

Legislation between the wars attempted to offer 
coastwise shipping special safeguards against undue 
competition. Section 39 of the Railways Act, 1921, 
enabled a body representative of coastwise shippi 
to appeal to the Railway Rates Tribunal for the 
review of railway exceptional rates which were ‘‘ com- 
petitive with ‘coastwise shipping . . . in such a 
manner as to be detrimental to the public interest ”’ 
and “‘ inadequate having regard to the cost of affording 
the services.” This Section was remodelled in the 
Road and Rail Traffic Act, 1933, but coastal carriers 
still felt that the conditions were too onerous. In 1936, 
they challenged the grant of an exceptional rate, but 
it was held against them that it was not a relevant 
ground of objection that the granting of such a rate 
would have a prejudicial effect upon some competing 
carrier. 

Conference arrangements had long existed between 
coastal liner shipping and the railways, and the emer- 
gence of road transport as a serious competitor to both 
stimulated their desire to get closer together. With 
the introduction of railway agreed charges under the 
Road and Rail Traffic Act, an agreement of five years 
earlier was revised in 1934. Experience showed that 
the revised agreement had its defects, and in 1939, in 
the course of the ‘“‘“Square Deal” negotiations, an 
understanding was reached for its continuance, but on 
a wider basis. With the outbreak of war, negotiations 
were necessarily suspended. 

Measures for securing rate agreements between rail- 


way and coasting tramp owners presented even greater. 


problems. In the early part of 1939, coasting tramps 
and the railways, again in the course of the ‘‘ Square 
Deal ’’ negotiations, agreed to set up conference arrange- 
ments. No similar arrangements were reached between 
shipping and road transport. Had the revised agree- 
ment between railways and the coasting lines worked 
successfully, proposals would no doubt have been made 
for their extension to embrace both road haulage and 
the inland water carriers ; indeed, that was the recom. 
mendation of the Transport Advisory Council. 


control exercised over coastwise shipping is through 
requisition in the case of liner to and through 
voyage licences at controlled rates for tramp ships. 
The Tecaa policy to be followed in the use of the 
tonnage and the movements of large blocks of traffic 
coastwise is planned centrally in close co-operation 
with the Supply Ministries and with other branches of 
internal transport. Effect is given to these p mmes 
through a de-centralised control exercised by Coasting 
Control Committees at the nine principal United King- 
dom ports and their representatives at some 90 out- 
ports. Other coastwise movements require the approval 
of the Coasting Control Committees, which work locally 
in continuous collaboration with the Transport Sub- 
Committees of the Port Emergency Committees and 
the Regional Transport Commissioners, on which all 
forms of internal transport are represented. Every 
voyage of each coaster is brought under scrutiny. 
TIndividua! ships or blocks of tonnage can be transferred 
from one part of the coast to another or from one 
trade to another as circumstances dictate. 

Powers relating to harbours and docks in the com- 
bined Ministry are administered by the Port and Tran- 
sit Control, which also is the direct link between the 
Ministry and the Ministry’s representatives abroad. 
In this country, effective co-ordination of port facilities 
and inland distribution has been secured locally through 
Regional Port Directors (in the Clyde, Mersey, Bristol 
Channel, Humber and on the North East Coast, and 
during the invasion period in London), the Port 
Emergency Committees and the Ministry’s local 
shipping representatives. The fact that the Depart- 
ment found it necessary to appoint Regional Port 
Directors may prompt the question whether some 
post-war regional consolidation of the harbour and dock 
authorities would, be advantageous. There are over 
300 separate dock and harbour authorities in the 
United Kingdom. Their constitutions in many cases 
date back to the early days of the Nineteenth Century 
or even farther and are, in some cases, cumbersome or 
out of date. In many areas, responsibility for pilotage 
or conservancy is assigned to a separate statutory 
authority, so that the powers and duties of the port 
authorities vary greatly between one port and another. 
In some ports, the authority itself owns the docks, 
quays and wharves ; in others, many of the quays and 
wharves are privately owned. 

The actual ownership of the ports is of several 
types. Many important ports are in the hands of the 
railway companies. Others, including London, the 
Mersey and the Clyde, as well as a large number of 
smaller ports, are in the hands of public trustees or 
boards, not managed for profit and financed entirely 
by loan capital. The Manchester Ship Canal is an 
interesting example of the mixed undertaking which is 
more popular in some Continental countries than here, 
and, while organised as a company, has half of its capital 
owned by the Corporation of the City of Manchester. 
A few ports, notably Bristol, are owned by loeal 
authorities and some minor ports of local value are 
in the hands of non-statutory companies or even private 
individuals. 

It would be a great mistake to attempt to impose a 
flat and full uniformity where conditions are so dif- 
ferent, yet there may be room for well-considered 
re-arrangements. It is a matter of great national 
concern that dock and harbour dues and the cost of 
handling cargo should be reduced to a minimum and 
that our ability to load and discharge vessels speedily 
should be raised to a maximum. It follows that 
capital expenditure should be properly directed and 
not dissipated in any competition which would be 
nationally wasteful. The whole subject is a compli- 
cated one and of a nature which makes it peculiarly 
suitable for joint review by all the interests affected, 
as the Dock and Harbour Association have proposed. 

The Trunk Roads Act of 1936 made the Minister 
directly responsible, as highway authority, for some 
4,500 miles of trunk roads—24 per cent. of the total 
road mileage of the country and 16 per cent. of the 
mileage of classified roads. The Act was framed with 
the intention of using the administrative and technical 
resources of highway authorities and their local know- 
ledge, and enabled the Minister to enter into agree- 
ments with them to maintain the trunk roads and 
carry out improv ts. In practice, agency agree- 
ments with county councils are general. The Govern- 
ae have announced ay npeiee of introducing 

islation approximately to double the mi of 
pa a roads. The distribution of road mi mise dl 
the various highway authorities at the end of 1937 is 
shown in Table ITI, on 346. The volume and inci- 
dence of: highway expenditure and of motor taxation 
in the pre-war years obviously have a per bearing on 
the question what the total burden of taxation upon 
commercial road transport should be if any examination 
of road and rail ‘‘ track costs” is to compare like with 
like. The nature of future highway expenditure has 








also some relevance to the general problem of co- 
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ordination ; a shrewd critic has pointed out that the 
Minister, while remaining the political and supervisory 
authority for other forms of transport, is becoming 
more and more the executive officer for roads. 

Under the compulsion of the war, the various forms 
of transport have been controlled and integrated with 
one another to the extent necessary for war erpees, 
but under conditions which are largely inapplicable in 

. It may put matters in perspective to keep in 
mind the relative burden of conveying public traffic 
which falls upon the different forms. Very roughly, 
each month the railways carry 20 to 25 million tons 
of goods, including coal; canal and other inland 
waterways, about 1 million tons a month; the road 
haulage organisation, about 4} million tons; and 
coasters, about 24 million tons. In general, ownership 
of the various férms of transport remains as it was 
and the actual operation of ships, railways, canals, and 
road vehicles has been left in the hands of the under- 
takings themselves, with a minimum of detailed inter- 
ference from the Government. The object of the 
controls has been to ensure that the commodities 
essential to sustain the war effort move in their proper 
priorities; that resources are not squandered in 
moving unnecessary commodities or in moving neces- 

commodities over unnecessary distances; that 
the best and fullest use is made of available facilities ; 
and that the greatest ible economies in manpower 
are secured. The application of these principles has 
been immensely facilitated by the fact that by far the 
greatest proportion of the commodities imported into 
or moved about internally in the country consists 
either of commodities owned by some Government 
department or of commodities in which some depart- 
ment has a direct and controlling interest. 

It is obvious that, ju by the needs of war, the 
consideration of cost to the consignor and revenue to 
the transport cy is bound to drop far lower in the 
seale of values than could be contemplated save under 
conditions of dire emergency. In the absence of the 
normal criterion of cost, the whole problem has been 


TaBLE III.—Road Mileage in Great Britain. 











MOBILE CHARGING MACHINE 
FOR STEEL FURNACES. 

Two general method st for charging 
duttelours steel-melting Pesan eae are often 
referred to as top and side charging. When top-charg- 
ing a furnace of large capacity, the furnace roof is 


MOBILE FURNACE-CHARGING MACHINE. 


THE WELLMAN SMITH OWEN ENGINEERING CORPORATION,[ LIMITED, LONDON, 





The machine is hydraulically steered under the control 
of a follow-up valve. The arrangement is such that 
the angularity of the castor and of the steering wheel 
agree in direction and degree, thus avoiding any tend. 
ency to wander. 

Mobile billet, bloom, ingot, and _ slab-chargi 
machines, and forge manipulators, based on lines gener. 


Road first raised and swung to one side and a loaded skip| ally similar to th f box-chargi P 
No. England and Wales. . | lowered into the Setnace by means of an overhead | ale» built by the osm These we «ma Ivara pr Na 
travelling crane. en in position, the skip bottom is | for handli teels o fe tals, and li 
a ey Loe Teanapert: aan fants - oe released and the charge deposited in the furnace ; the bon-chiiaiiae "ieiiinn aie partensthor on Page sie boon 
29 | City of London and Metropolitan , stock to be melted is thus placed in the furnace in one| axle and a driving and steering castor. The latter, 
Boromghe ane” 4 x & 12380 movement. Other electric steel furnaces of large| however, consists of two wheels spaced apart on an 
= Soemtcipal Boroughs and Urban Dis- : capacity are provided with side doors and are charged | axle pivoted at its centre, which is near the lower end 
Sigg ~ pi a 19,307 by means of machines which are either of the overhead | of the kingpost. A dual motor drive is employed but 
type or run on a track placed along the furnace plat- | as the two motors are connected in series no differential 
31 | County Councils .. 23,086 form. The stock is loaded into charging boxes and is required and th rs simple in desi 
: : nd | gear q nd the gears are simple in design and 
=a ree ee Pe ee — these are picked up by the charging arm of the machine | easy of access. When used as a forge manipulator the 
ms Burghs -- -- ++ =| _._871__| and the contents dumped into the furnace by rotating | forward end of the charging arm of the machine is fitted 
1,302 184,086 | the arm. Smaller furnaces are usually charged by | with grip gear consisting of a pair of heavy tongs 











very different from any which arises in peaceful com- 
merce. Demands upon transport have been reduced 
to a minimum by eliminating unn or less 
necessary travel and traffic, and by zoning and rationali- 
sation of Government traffic and of retail distribution. 
In the case of road transport, the broad principle has 
been to conserve fuel and rubber, but this conflicted 
with the policy of using roads to relieve the strain 
upon the railways. In the case of the canals and 
coastwise shipping, the aim has been to utilise them 
to the full to lighten the burden on the railways and 
on the roads, but military operations or enemy action 





hand, and, as this is a laborious process, often taking 
much time, The Wellman Smith Owen Engineering 
Corporation, Limited, Victoria Station House, Victoria- 
street, London, S.W.1, have developed a mobile-t 

box charging machine to expedite the work. e 
machine, which is shown in the accompanying illustra- 
tion, is provided with a T-headed charging arm fitted 
with a locking bar to secure the charging box. The 
arm is carried in a rocking frame, provided with trun- 
nions and rocking hoist gear, and can be turned about 
its longitudinal axis to discharge the contents of the 
box. The machine is mounted on three solid-rubber 
tyred wheels, the front two being fitted on a single fixed 








operated by a hydraulic cylinder at the rear end. 
In order to maintain an active grip on the tongs, an 
air-loaded plunger is incorporated in the pipe line. 
As seon as contact is made by the tongs the oil pressure 
rises, thus compressing the air and forcing oil into the 
plunger casing. On closing the hydraulic valve the 
plunger is urged forward, maintaining the requisite 
re on the cylinder. Provision is also made 
or shock absorption, by means of air pressure, while 
the manipulator is holding a forging during pressing or 
hammering operations. 














have at times curtailed the extent to which shipping | axle. The rear end of the machine is carried on a 
could be so used. castor constituting the driving and steering element.| BowEN TRUST PRIZES FOR EMPLOYEES OF SCIEN- 
The quantities of goods to be carried and the tens | The castor is provided with dual wheels and is driven | TIC INSTRUMENT MANUFACTURERS.—Mr. W. Bowen, BAI 
of millions of separate consignments obviously make | by an electric motor ; it is capable of turning about a| M.I.E.E., F.Inst.P., a member of the Scientific Instru- 
any detailed allocation of traffic impracticable and the | vertical kingpost through an angle of 90 deg. on each | ment Manufacturers’ Association of Great Britain, has 
problem has been handled through a Central Transport | side of the central position. It will thus be seen that | presented a capital gum to the Association, the income 
Committee on which the main departments using| the minimum turning radius of the machine is equal | from which he wishes to be devoted to the encourage- Ix 
transport, including the Services, are represented, and|to the length of its wheelbase and that it can con-| ment and development of invention, design, research Powe 
a suitable regional organisation. The Committee offers | sequently be manceuvred in a comparatively small | processes and manufacturing technique in the industry. may 
a convenient means for allocating or arranging for the| space. Although primarily intended for charging | The Council of the Association have drawn up 4 deed gear 
allocation of large blocks of traffic owned or sponsored | electric furnaces, the machine may be employed equally | of trust under which the income from the trust fund adja 
by the Government to the most suitable forms of trans- | well with the smaller open-hearth furnaces and in| is to be devoted, each year, to prizes to be awarded to the 
port/and in the proper proportions ; examples are the | cupola plants. the employees of members submitting papers fulfilling supp 
big seasonal flows of home-grown timber and seed The rocking hoist gear of the machine may be | the objects of the trust. This year the Council will award Heb! 
tatoes. The Committee also collate estimates of | operated either electrically or hydraulically, but the | five prizes, each of a value of 251., for a new invention, an type 
ture traffic movements and prepare advance “‘ traffic | charging-arm turning gear is arranged for hydraulic | improvement in design or in manufacturing technique, — 
estimates” for the six summer months and the six | operation only. A constant-running motor and oil|or a new development or new process arising from ated 
bearers yy (To be continued.) pump supply the hydraulic power, thus giving the| research in any of the following subjects: optical ap- shou 
’ advantage of a reduction in the stored energy of the| paratus; nautical, aeronautical, and survey appara ta, 
moving parts as compared with electric drives, thereby | tus; industrial precision instr ts; laboratory and Oper 
Luncu-Hour LecruRes, UNIVERsITy CoLLEGE, Lon- | effectinga saving of time in the starting and stopping | research apparatus; and ophthalmic lenses.  Candi- batt 
pon.—The next of a series of lunch-hour lectures, to be | movements. Moreover, the parts incorporated in the | dates should furnish a short description of one of the Tepr 
held in the anatomy theatre, University College, Gower- | drive are small in bulk and this ensures compactness | above subjects, not exceeding 3,000 words in length, whic 
street, London, W.C.1, will be delivered by Professor |in design and easé in maintenance. The charging | with relevant sketches or diagrams. The competition prot 
R. O. Kapp, B.Sc., M.I.E.E., Pender Professor of Elec- | machine may obtain its current supply either through a | is open to every employee of members of the Associa with 
trical Engineering in the College, from 1.15 to 2 p.m., | flexible cable and drum, or, as shown in the illustration, | tion and each paper must be the original work of the tran 
on Tuesday, May 8. His subject will be “The Future | by means of a trolley pole and overhead conductor. | person submitting it. There is no limit to the number ings 
of Domestic Lighting and‘ Heating. Another forth- | Machines may also be built for operation by oil engines. | of papers each person may submit. Further particulars Mer 
coming lecture in the series will deal with ‘“ Standardi- | As will be clear from the illustration, the driver is seated | may be obtained from the secretaries, Messrs. Binder, pha: 
sation and Reconstruction ” and will be delivered by | on the left-hand side of the machine and has an un- | Hamlyn and Company, River Plate House, 12-13, South- nat 
Mr. P. Good, C.B.E., on Thursday, Mary 24. Admission | obstructed view of the operations. The controls are | place, London, E.C.2, to whom papers should be sent 80 = 


to the lectures is free, without ticket. 


grouped in a convenient position on the driver’s right. 


as to reach them not later than December 31. 
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BALLYLUMFORD POWER 


STATION. 





Fig. 7. 





Marw 33-KV SwitcuGear. 





Fig. 8. 


BALLYLUMFORD POWER STATION, 
NORTHERN IRELAND. 
(Concluded from page 328.) 


Ix concluding our description of the Ballylumford 
Power Station, the electrical equipment of the station 
may be dealt with first. The main 33,000-volt switch- 
gear is of the outdoor type and is situated on a site 
adjacent to the power station, but some distance from 
the station buildings. The switchgear, which was 
supplied by Messrs. A. Reyrolle and Company, Limited, 
Hebburn-on-Tyne, is of the pneumatically-operated 
type with a breaking capacity of 750 MVA. Duplicate 
ar-compressor plant is provided, one unit being oper- 
ated from the station alternating-current supply, but, 
should the supply fail or the compressor require atten- 
tion, the other unit is automatically started and is 
operated by direct current supplied by a 110-volt 
battery. The switchgear, a photograph of which is 
reproduced in Fig. 7, is laid out on the mesh principle, 
which avoids the necessity for complicated "bus-bar 
protective equipment, since each section of ’bus-bars is 
within the zone of protection for each alternator or 
transformer. The protective equipment for the wind- 
ings of the main 30,000-kW alternators consists of 

erz-Price circulating-current equipment with negative 
phase sequence equipment as “ back-up.” Each alter- 
nator is earthed through a separate 25-ohm resistance 
and a Metrosil surge diverter is provided for each 
alternator circuit. 





110-KV Swrrcuine StaTION UNDER CONSTRUCTION. 


A point to be noted in connection with the switch- 
gear is the low oil content of the circuit breakers, a 
characteristic adopted as part of the protective mea- 
sures taken to reduce the risk of oil fires. All the 
switchgear within the station buildings is of the air- 
break ae and all the low-vol connections in it 
are made with Pyrotenax cable. e only circulating 
oil in the station proper is that of the turbine lubricating 
system. previously referred to, which has semi-auto- 
matic “ Mulsifyre ” fire protection equipment provided 
by Messrs. Mather and Platt. The fire-pump of this 
system is driven by a compression-ignition engine 
which starts up automatically as soon as the fire-main 
pressure is reduced by the opening of the control valves 
on the main, these valves being hand-operated and 
situated conveniently for the turbine operator. Com- 
pletely automatic protection of the 3,300/400-volt auxi- 
liary transformers and the station oil storage system is 
also provided by the same equipment. Fire hydrants, 
fed with sea water from a pump in the circulating water 
culvert, are located at effective points throughout the 
station and about the coal storage ground, and, in 
addition a trailer fire pump, with a discharge capacity 
of 500 gallons per minute, has been provided. 

The connections between the alternators and the 
outdoor switchgear shown in Fig. 7 are made by cable, 
but in the case of the main step-up transformers and 
house transformers, which are situated adjacent to the 
switchgear, the connections are. made by means of 
short tubular conductors. The protective devices on 


both the main transformers and the house transformers 
consists of over-current and earth-fault equipment. 
There are four main transformers of 37-5 MVA for 
interconnecting the 33,000-volt switchgear to the 
110,000-volt transmission system. The station auxi- 
liary services are fed from the main 33,000-volt *bus-bars 
through two 3-MVA 33,000/3,300-volt step-down trans- 
formers. A separate and independent supply is pro- 
vided by the 1,500-kW 3,300-volt auxiliary alternator 
previously mentioned as being carried on the shaft of 
the No. 2 turbo-alternator set. The 3,300-volt switch- 
gear is housed in the gallery annexe of the turbine 
house. As already mentioned, it is of the air-break 
type and has a breaking capacity of 75 MVA. The 
larger auxiliary motors associated with the high- 
pressure plant, such as circulating water pumps, boiler 
feed pumps and induced draught fans, are fed directly 
from the 3,300-volt switchboard. The remaining 
auxiliary plant is fed from 400-volt switchboards, one 
of which is associated with each main item of plant. 
The 400-volt unit switchboards are of the sheet steel 
cubicle type and contain isolators, contactor-type 
starters and protective equipment. All motors are 
provided with local push-button stations, while the 
motors for the boiler auxiliary plant have also remote- 
control stations on the boiler gauge panels, which 
also carry controls for the speed regulating devices. 

A notable feature of the station is the layout of the 
auxiliary supplies. Each 400-volt unit switchboard is 
divided into two, the halves thus formed being coupled 
together by a section switch which is normally open. 
The auxiliaries associated with each main item of plant 
are divided into two duplicate groups, one group being 
supplied from one half of the appropriate 400-volt 
switchboard and the other group from the other half of 
the switchboard. The incoming supply to each half of 
the unit switchboard is separated, one part of the supply 
being derived from the station transformers and the 
other part from the auxiliary alternator. It is thus 
possible to avoid a total close-down of the generating 
plant through the loss of auxiliary plant and to make 
it unlikely that the whole output of the station would 
be threatened in the event of a failure of one source of 
auxiliary supply. The section switches in the unit 
switchboards can be closed if one of the incoming 
supply switches is open and the two groups of auxiliaries 
can thus be fed from the same source of supply in an 
emergency. At the same time one set may be s 
up, should conditions so require, from a 250-kW com- 
pression-ignition engine driven alternating-current set 
supplied by Messrs. W. H. Allen, Sons and Company, 
Limited, Bedford. The 3,300-volt and 400-volt auxi- 
liary switchgear was supplied by Messrs. The British 
Thomson-Houston Company, Limited, Rugby, the 
motor control gear by Messrs. Brookhirst Switchgear, 
Limited, Chester, and Messrs. Contactor Switchgear, 
Limited, Wolverhampton, and the house transformers 
bs Mor gad Metropolitan-Vickers Electrical Company, 

imited 


The control room is housed in a building independent 
of the station proper and is equipped with air con- 
ditioning plant made by Messrs. Sturtevant Engineering 
Company, Limited. The control panels have been 
arranged so that large windows can be provided for day 
lighting ; artificial lighting is by fluorescent lamps. 
Communication with the power station is provided by 
loud-speaker telephones and staff locating equipment. 
A system of telegraph signals and synchro-dial super- 
visory equipment is also provided. The control panels 
are of the sheet steel cubicle type and are equipped with 
the essential a tus required to control the plant and 
switchgear. i relays and protective equipment are 
mounted on separate cubicle-type panels which. are 
accommodated in a separate relay room adjacent to 
the 33,000-volt switching station. The relay panels are 
also equipped with ‘tontrol stations for the circuit 
breakers, so that the relay room may be used as an 
emergency control centre in case of damage to the 
control room proper. 

As previously stated, the power from the station 
is transmitted to Belfast. Transmission is over a 
110,000-volt double-circuit steel tower line, approxi- 
mately 28 miles in length, the connection to the 33,000- 
volt systems of the Belfast Corporation and the Elec- 
tricity Board for Northern Ireland being made, respec- 
tively, at Donegall (Milner-street) and Rosebank sub- 
stations. Part of the 110,000-volt switching station at 
Ballylumford is shown under construction in Fig. 8. 
The conductors of the transmission line are cadmium- 
copper for the first circuit and steel-cored copper for 
the second circuit, the section in both cases being the 
equivalent of 0-15 sq. in. of copper. The steel-cored 
copper conductors have a layer of bituminised tape 
between the galvanised steel core and the copper wires 
in order to prevent electrolytic action. A single gal- 
vanised steel earth conductor is used throughout the 
line, except that two earth wires are provided as addi- 
tional earth protection for approximately a mile from 
each substation. All the joints in the transmission 
line and in the earth conductors are in the jumpers at 





the tension towers. The insulators are of the cap and 
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pin type, the suspension insulators having, normally, 
nine hoe t units. Over a short section of the line 
round a new form of embedded pilot earth wire 
has been used to provide means of interconnecting the 
Finaghy, Pissbeck aed Donegall substations. 

In order to save the time required for new designs, 
the towers are of types previously used elsewhere, 
and are suitable for conductors of 0-175 sq. in. section. 
The foundations are of the usual concrete block type, 
though in the neighbourhood of the Donegall sub- 
station, piles had to be employed as the towers are 
situated on made ground. Part of the line passes 
over wet low-lying country where extensive pumping 
was needed, chiefly on account of the season during 
which the foundations had to be installed. Part of 
the first circuit was strung as quickly as construction 
permitted and this circuit was then used to tap one 
of the Antrim Electricity Supply Company’s 11,000- 
volt lines which was crossed about 12 miles from Bally- 
lumford. In this way a permanent supply was made 
available on the site for constructional purposes and 
the use of the American mobile Diesel-generating set, 


which had been made available by the War Office, | Rich 


London, was discontinued. 

A central 110,000-volt switching station is now under 
construction at Finaghy on the outskirts of Belfast. 
This’ station will be equipped with 110,000-volt air- 
blast switchgear of the outdoor type and the 110,000- 
volt transmission lines will run into it. The station 
is to be arranged in the form of two meshes inter- 
connected by switchgear and operated by two full- 
duty air-compressors. The protection of the longer 
lines is of the dist ing type, while that 
for the shorter lines is of the balanced-voltage type. 
Two 30-MVA 110,000/33,000-volt transformers have 
been provided at the Donegall substation and these 
are connected to the Belfast duplicate 33,000-volt cable 
ring-main by metal-clad indoor switchgear having a 
rupturing capacity of 500 MVA. This substation 
forms one aor bate Ballylumford and the Harbour 
ad station, Belfast. A second, and more. direct, 
ink will be provided by way of Rosebank, where four 
15-MVA transformers are being installed to connect 
the 110, volt system with the 33,000-volt *bus-bars 
of the Electricity Board’s main switching centre. The 
Harbour power station is already connected to Rose- 
bank by a four-circuit 33,000-volt transmission line. 
The authorities responsible for the general scheme feel 
that the generous co-operation of the landowners 
over whose property the 110,000-volt transmission 
lines pass should be recorded, as the ready granting 
of wayleaves, almost without exception, considerably 
accelerated the completion of this important section 
of the work. The contractors for the steel tower trans- 
mission line were Messrs. J. L, Eve Construction Com- 
pany, Limited, London. The 110,000-volt isolati 
switches were supplied by Messrs. Swite a 
Equipment, Limited, Banbury; the 33,000-volt 
isolating switches at Rosebank were supplied by Messrs. 
Allen West and Company, Limited, Brighton, and the 
33,000-volt metal-clad switchgear at Belfast by Messrs. 
A. Reyrolle and Company, Limited. 

Brief reference was made earlier to the work done 
in extending the existing power station at Larne. 
This extension comprised the installation of one 
second-hand turbo-alternating set of 7,200 kW capa- 
city, purchased from the London Power Company 
by agreement with the Central Electricity Board, and 
three new boilers each having a capacity of 40,000 Ib. 
of steam per hour. These boilers were available, as 
the original order for them had been eancelled when 
manufacture had reached an advanced stage. The 
new boiler plant, it will be realised, is greater than 
was required for the new turbo-alternator set, but 
the surplus was provided to make up for a deficiency 
of boiler plant in the existing station. The site at 
Larne was easily capable of development to the extent 
required and construction work was started at the end 
of March, 1941. The extension was completed and 
put into commission by the end of December, 1941. 

On the instructions of the Ministry. of Commerce, 
their consulting engineers, Messrs. Kennedy and 
Donkin, undertook responsibility for the whole of the 
design and construction work involved at both Larne 
and Ballylumford and for the transmission system to 
Belfast and the way-leave work associated with it. 
Messrs. Kennedy and Donkin were assisted by Messrs. 
C. 8, Allott and Son, consulting civil engineers, Man- 
chester, and by Mr. A. Bryett, A.R.I.B.A., architect. 








HULL CHEMICAL AND ENGINEERING SocrIETY.—A 
general meeting of the Hull Chemical and Engineering 
Society will be held at the Church Institute, Albion- 
street, Hull, on ‘Tuesday, May 8, at 7.30 p.m. The 
activities of the Society, which were suspended early in 
1941, are to be resumed and a programme of lectures is 
in course of preparation. The first lecture meeting will 
be held on October 2. The honorary general secretary 
ef the Society is Mr. A. P. Backshell, F.R.I.C., F.R.S.A., 
14, The Oval, Garden Village, Hull. 





INSTITUTION ELECTIONS. 


InstrTuTIoN or Civ ENGINEERS. 


Associate Member.—Rex Archibald Addison, B.Sc. 
(Eng.) (Lond.), Adelaide, S. Australia; Vivian Hadley 
Bayley, B.Sc. (Eng.) (Lond.), St. Albans; Victor 
Berger, B.Sc. (Eng.) (Lond.), Haifa, Palestine ; Godfxpy 
Calvert Booth, B.Sc. (Eng.) (Lond.), Khartoum, Sudan ; 
Geoffrey Borough-Copley, B.Sc. (Eng.) (Lond.), Kam- 
pala, Uganda; Ivor Brooks, B.Sc. (Eng.) (Lond.), 
Sutton, Surrey; Jack Graham Bynoe, B.Se. (Eng.) 
(Lond.), London, S.E.3; Barratt Calvert, B.Sc. (Eng.) 
(Lond.), Sheffield ; Noel Leslie Costain, B.Sc. (B’ham), 
Newcastle-upon-Tyne ; Rupert Nelson Dearham, Cape 
Town; Mare Charles Doger de Speville, B.Sc. (Glas.), 
Durban, 8. Africa; Horace Dutton, B.Eng. (Sheff.), 
Hull; Illtyd Bleddyn Edwards, B.Sc. (Wales), Bridg- 
end, Glam. ; Mahesh Chandra Gupta, B.Sc. (Lucknow), 
Allahabad; Frank Walter Harding, B.Se. (Edin.), 
Bedford; Andrew Arthur Diack Mitchell, B.Sc. 
(Glas.), Dunfermline; Thomas Bruce Nicol, B.E. 
(Sydney), Sydney, Australia ; Edward William Walter 

ichards, Burnham-on Somerset; Baron Sella- 
hewa, Colombo, Ceylon ; Anthony Rylands Thomas, 
B.Sc. (Eng.) (Lond.), Simla ; a Arumugam 

aitiali BSe. (Eng.) (Lond.), Colombo, Ceylon ; 
George Anthony Whitwell, B.Sc. (Eng.) (Lond.), Cal- 
cutta ; Robert Francis Wilson, B.E. (Natl.), Wolver- 
hampton; Howard Frederick Yeomans, Sheffield ; 
as Charles Young, B.Sc. (Eng.) (Lond:), London, 

21, 

Student to Associate Member.—Arthur Andrews, B.Sc. 
(Glas.), Carlisle ; Arthur Llewelyn Arnold, B.Sc. (Eng.) 
(Lond.), Swansea ; Thomas Douglas Bailey, Southamp- 
ton; David Reginald Batterson, Bournemouth ; Guy 
Bullough, Bourne, Lincs.; Kenneth Butters, Guildford, 
Surrey; Donald Arthur Cox, B.Sc. ( -) (Lond.), 
Gosport; Francis Jean Wilson Dillon, inburgh ; 
Basil William Fenton, Wakefield ; 
Godden, B.Sc. (B’fast), r, Co. Down; John 
Raymond Greenwood, B.Sc. (B’ham), Langley, nr. 
Birmingham ; Arnold McNab Hawker, B.Sc. (Eng.) 
(Lond.), London, 8.W.20; William Kirby Laing, M.A. 
(Cantab.), London, N.20; Karalapillai ——_ 
B.Sc. (Eng.) (Lomd.), Colombo, Ceylon ; erick 
Royal Martin, B.Sc. (B’ham), Dudley; Harry Mills, 
Bury ; Derek Stuart Russell Moon, Guildford ; Sydney 
Muller, Luton ; Harry North, Purley, Surrey ; Robert 
Henderson Ogilvie Northcote, B.Sc. (Edin.), Co'd- 
stream, Berwickshire; Geoffrey Oyler, B.Sc. (Eng.) 
(Lond.), Cheltenham ; Kandasamy Ramanathan, B.Sc. 
(Eng.) (Lond.), Matale, Ceylon ; Kshitindra Nath Sen, 
B.Sc. (Edin.), Sheffield; Alan Stephenson, Whitley 
Bay, Northumberland ; Oliver Midgley Taylor, M.A. 
(Cantab.), London, W.14; Dennis Van . 
Colombo, Ceylon ; Charles Percy Vivian, B.Sc. (Eng. 
(Lond.), Helensburgh ; Francis Walley, B.Sc. (Bristol), 
Aylesbury ; Peter Otto Wolf, B.Sc. (Eng.) (Lond.), 
Doncaster. 


InstrTuTE OF Marine ENGINEERS. 

Member.—Harold Vincent Byrnell, Eagle Harbour, 
B.C.; Daniel i London, N.3; William 
Gladstone Davies, Perth, W.A.; Richard Jess Day, 
Greenock ; Alexander Duff, Cape Town; John Hous- 
toun, Monkseaton; John Ayerst Matthews, Thornlie- 
bank; David Henry Nicholson, Buenos Aires ; Lieut. 
(E). James Bell Ramsay, R.N.; Howard Roderick 
Saunders, Aberdare ; Commdr. (E.) Brian Roff Spence, 
R.C.N. 

Associate Member.—Frank William Rusdale, Potter 
Hanworth, Lincs. ; William Frank Spanner, R.C.N.C. 





BOOKS RECEIVED. 


United States Bureau of Mines. Bulletin No. 460. 
Diatomites of the Pacific Northwest as Filter-Aids. By 
K. G. SKINNER, A. A. DAMMANN and others. Wash- 
ington: Superintendent of Documents. [Price 25 
cents.] 

University of Illinois. Engineering Experiment Station. 
Bulletin No. 354. The Viscosity of Gases at High 
Pressures. By PROFESSOR EDWARD W. CoMINGs, 
BERTRAND J. MAYLAND and RicHarp S. EGLy. 
Urbana, Ill., U.S.A.: The Director, Engineering Ex- 
periment Station, University of Illinois. [Price 75 
cents. ] 

Cutting Tool Practice. By H. C. Town and D. Porrer. 
London: Paul Elek (Publishers), Limited, Africa 
House, Kingsway, W.C.2. [Price 13s. 6d. net.] 

Industrial Electric Furnaces and Appliances. Volume I. 
By Dr. V. PascuKis. Interscience Publishers, Incor- 
porated, 215, Fourth-avenue, New York, 3. [Price 
4.90 dols.] 

The Ohio State University. Engineering Experiment 
’ Station. Bulletin No. 121. Stress Relief of Weldments 
for Machining Stability. By Prorressor J. R. Srrrr. 
The Director, Engineering Experiment Station, The 
Ohio State University, Columbus, 10, Ohio, U.S.A. 
[Price 50 cents.] 


)| Shipbuilding R 





PERSONAL. 


Mr. A. RaworTH retired from the position of Chie 
Electrical Engineer of the Southern Railway Company 
on May 1 and has been succeeded by Mr. C. M. Cocx, 
Mr. Raworth is to act as consulting electrical engineer to 
the company for a period of 12 months. 


Mr. E. ©. HoLkorpe, joint managing director of 
Messrs. Crompton Parkinson, ‘Limited, has been clecteg 
chairman of the British Electrical and Allied Manufao. 
turers’ Association, in succession to Sik Harry Ratayg, 
chairman and joint managing director of The Genera 
Electric Company, Limited. Sir Harry Railing has beep 
elected vice-chairman for the ensuing session. 


Mr. FRANK G. WOOLLARD, M.B.E., has been electeq 
President of the Institution of Automobile Engineers for 
the 1945-46 session. Mr. W. W. CONSTANTINE, M.B.E., 
and Caprain G. T. SMITH-CLARKE have been elected 
vice-presidents. 


ProressoR Douetas Hay, M.C., B.Sc., M.Inst.C.b., 
Honorary Professor of Mining and a member of Councjj 
of the University of Sheffield, has been elected President 
of the Institution of Mining Engineers for the 1945-45 
session, in succession to MR. FRANCIS EPMOND. 


Mr. R. C. Rootes has been appointed President of 
the Society of Motor Manufacturers and Traders. 


Mr. J. D. Strrr, who has been managing director of 
Redpath Brown and Company, Limited, for the past 20 
years, is relinquishing this position but is remaining on 
the board of the company and retains also his directorship 
of Dorman, Long and Company, Limited. Mr. Cec 
HIPWELL, manager of the constructional works, at 
Nine Elms, London, of Dorman, Long and Company, 
Limited, has been appointed general manager of Redpath 
Brown and Company, Limited. 

Mr. J. LANKESTER PARKER, O.B.E., F.R.AeS., 
director and chief test pilot of Messrs. Short Brothers 
(Rochester and Bedford), Limited, has resigned his 
position as chief test pilot and assumed control of the 
company’s sales department. MR. GEOFFREY A. V. 
Tyson, A.R.Ae.S., who joined the company in 1940, 
has been appointed chief test pilot. 

Mr. R. A. S. Tuwalres, B:Sc. (Eng.), M.Inst.0.E., 
M.I.E.E., M.I.Mech.E., chief engineer and manager, 
Manchester Corporation Electricity Department, has 
been elected chairman of the North-Western Association 
of the Institution of Civil Engineers for the forthcoming 
session. He has also been appointed a member of 
the National Consultative Committee of the Central 
Electricity Board. 

Mr. E. Ower, B.Sc. (Eng.) (Lond.), A.C.G.1., until 
recently secretary to the Advisory Council on Scientific 
Research and Technical Development, Ministry of Supply, 
has been appointed intelligence officer to the British 
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Mr. D. Goopstmr, who was appointed joint superin- 
tendent engineer of the Peninsular and Oriental Steam 
Navigation Company, with Mr. S. A. SmrrH, M.Sc. (Eng.), 
in 1938, has retired. Mr. Smith has now been appointed 
chief superintendent engineer of the company. 


Mr. C. J. Jones has been appointed secretary to the 
Electrical Machinery Export Committee, the Electrical 
Goods and Apparatts Export Committee, and the Arc 
Welding Electrode Export Group. The offices of these 
three committees are at 36, Kingsway, London, W.C.2. 

Following the disbandment as a separate organisation, 
except in London, of the Emergency Works Directorate, 
Ministry of Works, Mr. G. M. Carter, Director of 
Emergency Works and Recovery, relinquished his post 
on April 28 and has resumed his private business. 

Mr. MATTHEW SEAMAN, M.Sc.Tech. (Manch.), 
A.M.1.Mech.E:., A.M.I.P.E., has recently resigned his 
appointment as general works superintendent of the 
Ironworks Branch of Messrs. Newton, Chambers and 
Company, Limited, and has been made general manager 
of Messrs. P. R. Jackson and Company, Limited, Salford 
Rolling Mills, Manchester, 5. 


Mr. A. V. CANNON, technical adviser to the bell and 
telephone department of The General Electric Company, 
London, has retired. He joined the staff of the company 
in 1904, after ten years’ service with the National Tele- 
phone Company. 

Mr. FRANK ALLEN, M.I.P.E., who joined the staff of 
Messrs. E. K. Cole, Limited, in 1941, and until recently 
was works manager of the Aylesbury factory of the 
firm, has been made general works manager, radio 
division, and will control the company’s radio factories. 


Mr. FELIX LEVY, a director of George Cohen, Sons’and 
Company, Limited, has been released from his position 
as Assistant Director of Scrap Supply, Ministry of Supply, 
and will now devote his time to the administration of his 
firm and its associate companies. 

The firm of AEREX, LIMITED, previously a holding 
company, has now been broadened in character to con- 
cern itself in trading and has taken over the business of 
AEREX FANS (BRANCH OF COLLIERY ENGINEERING, 
LIMITED). 
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NOTES FROM THE NORTH. 
GLasGcow, Wednesday. 

Scottish Steel Trade.—With the exception of sheets the 
demand is slack, and new business is not encouraging. 
Transitional factors are still predominant in nearly all 
pranches. Plate orders are barely sufficient to keep the 
plants working at more than 60 per cent. of full capacity, 
while a marked falling-off in demand for small sections and 
bars has been noted recently. Re-rollers have moderate 
orders, and deliveries can be given promptly. Shell 
steel and rails, however, are wanted in fair volume. 
Colliery arches are still in steady request. Substantial 
orders have been booked by sheetmakers, mainly for the 
thin gauges, and the demands on the galvanising depart- 
ments are heavy. It is understood that one of the large 
plate mills is to undergo important technical changes to 
improve its efficiency. As a result, the range of the 
mill will be extended to roll thinner plates than hitherto, 
and also to give a better finish. Scottish tubemakers 
are working steadily and satisfactorily. Considerable 
new plant is being installed at various points, and post- 
war prospects are considered to be of an encouraging 
nature. 

Scottish Coal.—The regional officials have had again to 
postpone the bringing into operation of the summer-time 
scheme, on account, it is believed, of the shortage of coal 
and the pressing nature of so many priority demands. 
The railways have been showing an improving stock 
position and their additional quota has been taken away 
for the time being. The gasworks are said to be in poor 
position with to stocks, and it is probable that 
until the gasworks are raised from the danger zone the 
domestic market will ‘not be granted any extra coal. 
Merchants are disturbed on account of the severe cur- 
tailment of the quantity which registered consumers will 
be allowed during the coming year, which is 50 cwt., as 
against approximately 80 cwt. for the past year, provided, 
of course, that coal is available. If 50 cwt. were a 
minimum and not a maximum allowance it would not 
be so bad, but, so far, actual receipts have been invariably 
short of the legal maximum. Already merchants are 
saying that the supply they are getting only keeps their 
men busy for three or four days each week, on an average, 
but full wages have to be paid or the men would leave 
and go into some other industry. 





NOTES FROM THE SOUTH-WEST. 


CARDIFF, Wednesday. 

The Welsh Coal Trade.—A warning that without 
sufficient coal there can be no new industries in South 
Wales or anywhere else, and that the coal industry 
must be maintained and produce at least 20 per cent. 
more coal than at present was made last week by Mr. 
Arthur Horner, President of the South Wales area of the 
National Union of Mineworkers. Speaking of the increase 
in the number of miners certified as suffering from lung 
diseases, he said that when the industry was reorganised 
only those men who had been medically examined and 
found not likely to be susceptible to the disease should 
be permitted to work in the mines. An important 
appointment in connection with the campaign against 
pneumoconiosis has been announced. Dr. C. M. Fletcher, 
son of the first secretary of the Medical Research Council, 
the late Sir Walter Morley Fletcher, has been appointed 
to direct work at a special research centre to be set up 
in South Wales. The appointment has been made as a 
result of the report of the Government Advisory Com- 
mittee to consider the question. The shortage of supplies 
checked operations on the Welsh steam-coal market 
throughout the week. ‘There was a brisk demand from 
the inland section, but with producers still concen- 
trating upon meeting the needs of the highest priority 
users there, little coal was available. Order books were 
usually well filled for a long time ahead, and the tone 
was very firm. Export business was kept within narrow 
limits and practically the only shipments made were 
those under direction to the vital users on the Continent 
and some of the more important coaling stations. Large 
descriptions were in steady request, but were not easy 
to arrange for delivery over some months to come and 
were firmly maintained. Sized and bituminous smalls 
were extremely scarce and strong, while the best dry 
steams were only sparingly available; some of the 
inferior dry steams could be obtained. The home 
demand for cokes and patent fuel was well sustained. 

Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, business in tin-plates had a steady tone, 
but that fewer orders for substitutes were executed 
ewing to makers having little to sell for the current 
period. The export market continued to be restricted 
and only meagre quantities were sold. Steel sheets, 
however, continue to be in demand and the rolling mills are 
fully employed. The iron and steel scrap market is steady, 
and the steelworks are receiving adequate supplies. The 
Prices of tin-plates, uncoated plates, galvanised corru- 
gated steel sheets, and other iron and steel products 
were unchanged, as were also those of non-ferrous metals. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Orders and inquiries continue to be 
received in great number in the Sheffield steel and engin- 
eering trades, and there is a state of congestion in many 
works which have nct sufficient labour to ensure the 
execution of the orders already on their books. Urgent 
appeals have been made for the release of more labour, 
and also for the retention, in Sheffield, of skilled and un- 
skilled men who have become redundant in some depart- 
ments but are urgently needed in others. Some years’ 
continuous activity is envisaged by manufacturers, pro- 
vided a sufficient supply of labour places them in a more 
favourable position than at present for execution of 
export orders in a r2asonable time. Materials have been 
released, and export licences granted, but without the 
requisite labour long delays are inevitab'e. 


South Yorkshire Coal Tade.—Supplies of coal are coming 
along slowly. Sufficient industrial steam coal is being 
delivered to meet present requirements, but the building 
up of reserve stocks is a remote possibility. The reduced 
consumption of house coal makes it possible to allocate 
more household descriptions of coal to the steam-coal 
market, but the general supply position is seriously 
affected by the direction of coal to war areas abroad. 
Gas coal is in urgent request, and electric power stations 
are pressing for larger deliveries to enable their storage 
bunkers to be replenished. Coke is in short supply. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 
General Situation.—Market conditions still limit 
transactions, but while the flow of new orders remains 
sluggish some improvement in demand is noticeable for 
certain commodities. Native raw materials are in ample 
supply and imports of high-grade overseas imon ores are 


expected to increase. The available tonnage of most: 


descriptions of pig iron is barely sufficient for current 
needs and maximum deliveries of semi-finished steel are 
required for the re-rolling plants. 

Foundry and Basic Iron.—Supplies of foundry pig-iron 
are not fully equal to the d d and are 
calling for bigger allocations. The make of the Tees-side 
blast-furnaces is still small. Light-castings plants ‘are 
absorbinglarger quantities of foundry pig. There is no 
new feature in the basic-iron branch of trade. Makers 
are turning out ample tonnage for their own requirements, 
but have none to spare for other users. 

Hematite, Low-Phosphorus and Refined Irom,—The 
hematite position is slightly easier. Complaints of 
shortage continue and authorised users have still to be 
gprefully rationed to enable supplies to be maintained 
for urgent needs. Satisfactory parcels of low- and 
medium-phosphorus iron are reaching the consuming 
plants and deliveries of refined qualities are adequate for 
users’ requirements. 

Manufactured Iron and Steel.—The available tonnage 
of semi-finished iron is sufficient for the present demand, 
but the pressure for steel semies still constitutes a strain 
on producing plants. Conditions in the finished indus- 
tries vary. Some of the ironworks are in need of orders 
and certain steel-manufacturing establishments are oper- 
ating at well below full capacity. Re-rollers still require 
full deliveries of steel billets and sheet bars and are 
readily accepting supplies of inferior qualities in order 
to keep the output of the re-rolling mills at a level that 
covers contract obligations. The heavy sales of light 
steel sheets are sufficient to prohibit makers from under- 
taking further commitments except for delivery con- 
siderably ahead. Manufacturers of light sections have a 
lot of work to execute, but makers of heavy joists, while 
rather more satisfactorily placed than has been the case 
for some time, can give prompt attention to purchases. 
Plate producers could handle more work, but rail mills 
are fully engaged and plants turning out colliery requi- 
sites are well employed. 

Scrap.—tThere is still a keen demand for good cast iron 
and heavy steel scrap. 








TEst OF MOULD GROWTH ON INSULATED WIREsS.— 
Messrs. The Saxonia Electrical Wire Compahy, Limited, 
Roan Works, Greenwich, London,.S.E.10, inform us that 
five samples of conductors ranging in diameter from 
No. 20 to No. 40 s.w.g., and covered with their Insu*Glass 
preparation and unvarnished, were submitted to the 
Chief Inspector, Electrical and Mechanical Equipment, 
Ministry of Supply, to be tested for resistance to mould 
growth under tropical conditions. After 28 days, no 
trace of mould growth was found, thus indicating that 
Insu-Glass covered wires comply with the conditions 
specified in the C.I.E.M.E. Instruction T/HQ/19/1. The 
firm add that Insu-Glass can be applied to plain or 
enamelled high-conductivity copper wires and to all 
forms of resistance wires and strands. 


| Institute, Middlesbrough. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF BRITISH FOUNDRYMEN.—Lancashire 
Branch: Saturday, May 5, 3 p.m., The. Engineers’ Club, 
Manchester. ‘“ High-Tensile Steel for Castings,” by 
Messrs. C. C. Hodgson and H. O. Waring. Middlesbrough 
Branch: Friday, May 11, 7.30 p.m., Cleveland Technical 
“Some Aspects of the Manu- 
facture of Ingot Moulds,” by Mr. R. H. Myers. 

Society or ENGINEERS.—Monday, May 7, 5 p.m., The 
Geological Society’s Rooms, Burlington House, Picca- 
dilly, W.1. ‘ Plastics in Engineering,” by Dr. V. E. 
Varsley. 

INSTITUTION OF ELECTRICAL ENGINEERS.—South Mid- 
land Centre: Monday, May 7, 6 p.m., The James Watt 
Memorial Institute, Birmingham. Annual General Meet- 
ing. Presidential Address by.Sir Harry Railing. North- 
Western Centre: Tuesday, May 8, 6 p.m., The Engineers’ 
Club, Manchester. Annual General Meeting. ‘“ The 
Place of Radiant, Dielectric and Eddy Current Heating 
in the Process Heating Field,” by Messrs. L. J. C. Connell, 
O. W. Humphreys and J. L. Ryecroft. Transmission 
Section: Wednesday, May 9, 5.30 p.m., Savoy-place, 
Victoria-embankment, W.C.2. ‘“‘ Localisation of Faults 
in Low-Voltage Cables, with Special Reference to Factory 
Technique,” by Mr. J. H..Savage. Institution: Thurs- 
day, May 10, 5.30 p.m., Savoy-place, Victoria-embank- 
ment, W.C.2. Annual General Meeting (for Corporate 
Members and Associates only). North Midland Students’ 
Section: Saturday, May 12, 2.30 p.m., City of Leeds 
Electricity Department, Whitehall-road, Leeds. Annual 
General Meeting. 

INSTITUTION OF CHEMICAL ENGINEERS and CHEMICAL 
ENGINEERING GRovup.—Tuesday, May 8, 2.30 p.m., The 
Geological Society’s Rooms, Burlington “House, Picca- 
dilly; W.1. ‘“* The Use of Suspensions as Heavy Liquids,” 
by Messrs. L. W. Needham and 8S. Lynch. 


INSTITUTION OF MECHANICAL ENGINEERS.—South 
Wales Branch: Tuesday, May 8, 3.15 p,m., The Mack- 
worth Hotel, Swansea. ~“‘ Some Problems in Mechanical 
Vibrations,” by Professor R. N. Arnold. Institution : 
Friday, May 11, 5.30 p.m., Storey’s-gate, St. James’s 
Park, Westminster,S.W.1. Extra General Meeting in con- 
junction with the Hydraulics Group and the Manufacture 
Group. “The Modern Direct-Hydraulic System,” by 
Mr. F. H. Towler. London Graduates’ Section: Saturday, ° 
May 12, 3.30 p.m., Storey’s-gate, St. James’s Park, West- 
minster, S.W.1. Annual General Meeting. Lecture : 
“The Developments in the Design of Military Aircraft 
Between 1918 and 1944,”’ by Mr. Peter Masefield. 


INSTITUTION OF CrviL ENGINEERS.—Tuesday, May 8, 


5.30 p.m., Great George-street, Westminster. 8.W.1. 


** Economics of Multi-Storey Buildings,” by Mr. A. S. 
Grunspan. 

IRON AND STEEL INsTITUTE.—Wednesday, May 9, 
10.30 a.m. and 2.30 p.m., and Thursday, May 10, 9.45 
a.m., Iustitution of Civil Engineers, Great George-street, 
Westminster, S.W.1. Annual General Meeting. Luncheon 
at the Connaught Rooms, Great Queen-street, Kingsway, 
W.C.2, on Thursday, May 10, at 1 p.m. For programme, 
see page 308, ante. : 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Graduates’ Section: Wednesday, May 9, 6.30 p.m., . 
James Watt Memorial Institute, Birmingham. Films 
on automobile manufacture and on the production and 
refining of oil. Institution :, Friday, May 11, 12.45 p.m., 
The Connaught Rooms, Great Queen-street, Kingsway, 
W.C.2. Annual Luncheon. ; 

JuNIOR INSTITUTION OF ENGINEERS.—Friday, May 11, 
6.30 p.m., 39, Victoria-street, Westminster, S.W.1. 
Discussion on proposed formation of a Research Dis- 
cussion Circle. Sheffield Section: Friday, May 11, 
7 p.m., 198, West-street, Sheffield. “The Ladybower 
Reservoir: the New Extension of the Derwent Valley 
Scheme,” by Mr. A. R.C. Ball. 

INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS. 
—Yorkshire Branch :. Saturday, May 12, 2.30 p.m., Town 
Hall, Halifax. ‘‘ Some Problems on the Transition from 
War to Peace,” by Mr. D. T. Lloyd Jones. 

INSTITUTE’ OF EconoMIC ENGINEERING.—London 
Section: Sunday, May 13, 2.30 p.m., Waldorf Hotel, 
Aldwych, W.C.2. Discussion on “ Budgetary Control,” 
to be opened by Mr. A. H. Huckle. 





INSTITUTION OF ELECTRICAL ENGINEERS.—We are 
informed that copies of the annual report of the Council 
of the Institution of Electrical Engineers for the session 
1944-45 and of the accounts for thetyear ended Decem- 
ber 31, 1944, to be presented at the annual general 
meeting on Thursday, May 10, 1945, at 5.30 p.m., can 
now be obtained by members of the Institution on 
application to the secretary. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 








We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 
Telephone Numbers : 
TEMP.is Bak 3663 and 3664. 

All editorial co: dence should be addressed 
to the Editor and all other correspondence to the 
Manager. 


Accounts are payable to ‘“‘ ENGINEERING,” Ltd. 
Cheques should be crossed ‘‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 


SUBSCRIPTIONS. 


“ENGINEERING” may be ordered from any 
sewsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 











For the United Kingdom ................ £3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper RR £ 3 0 
For all other places abroad— 
Thin paper copies .............. £3 3 0 
paper copies... £3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper iss on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can obtained on application.to 
the . The pages are 12 in, deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 
headi of “Appointments Open,” “Situations 
Wanted,” “‘ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the charge is 18¢. inch. 
If use is made of a box number the extra is 
le. per insertion, with the exception of advertisements 
appearing under “‘ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesda: 


advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for val. 

The will not hold themselves a 
for advertisers’ blocks left in their possession for more 
than two years. 





INDEX TO VOL. 158. 


The Index to Vol. 158 of ENGINEERING 
(July-December, 1944) is now ready and will 
be sent to any reader, without charge and 
postage paid, on application being made to the 
Publisher. In order to reduce the consump- 
tion of paper, copies of the Index are 
being such 





applications. 
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THE INDUSTRIALISATION 
OF INDIA. 


For some years before the war, and still more 
during the war, there has been proceeding in India 
a fundamental change in the character of that 
Empire’s industrial economy. It was inevitable 
that the construction of such great engineering 
works as the Mettur. dam and the Lloyd barrage, 
to mention only two of the major bepeficial under- 
takings which have been initiated under British 
rule, should instil in the minds of Indians of all 
races and creeds the advantages to be gained by 
the employment of modern engineering resources, 
and that the increasing use of imported engineering 
appliances should have its own educative effect 
on the personnel employed to tend and operate 
them. The facilities for technical education are 
still only moderate by comparison with the size 
of the country and the numbers of its population, 
but they have been responsible for creating a 
growing body of qualified Indian engineers and 
scientists ; not always of sufficient practical experi- 
ence to make the best use of their theoretical 
training, but eager—perhaps too eager in many 
instances—to undertake the responsible direction 
of engineering affairs. That the best of them are 
definitely good is indicated by the steadily increasing 
numbers who have achieved corporate membership 
of the senior technical institutions, in spite of the 
language handicap ; and, of course, there has never 
been any question of the ability of the Indian 
craftsman to produce work of high quality within 
his native limitations of custom, means and ma- 
terials, or to go beyond those normal limitations 
under competent direction. 

In such circumstances, an increasing industrialisa- 
tion of this predominantly agricultural community 
was only to be expected ; the only question was the 
rate at which it would develop. The requirements 
of the war have naturally accelerated the process, 
considerable manufactures of munitions having 
been undertaken, both at existing arsenals and 
engineering establishments and in new factories 
created for the purpose and directed by skilled 
personnel sent out to India. In addition, a certain 
amount of training has been given in this country to 
ma craftsmen brought from India to the British 
Isles under the auspices of the Ministry of Labour. 
As elsewhere, the labour force engaged on munitions 
production in India have enjoyed a continuity of 
employment and scales of remuneration hardly 
likely to be experienced widely in peace time ; and 





it is natural that, having thus tasted some of the 
fruits of intensive industrialisation, they will be 
unwilling to return to pre-war conditions. 

The cumulative influence of these departures 
from their traditional mode of life must be supposed 
to have induced an attitude of mind, at higher levels, 
favourable to a still wider development of India’s 
manufacturing potentialities, and to be responsible 
to a considerable extent for the statement of future 
industrial policy recently issued by the Government 
of India ; a statement which, if only a part of its 
projected changes are implemented, must be 
regarded as one/of the most profound significance to 
manufacturers in the British Isles and in other 
parts of the British Empire, who had been looking 
forward to a resumption and extension of their 
former trade associations with the Indian market. 
Even before the war, obstacles to trade with India 
had been growing ; if the present proposals fructify, 
it would seem that future difficulties will be still 
more acute. It is true that the statement contains 
various modifying clauses which may be regarded 
as an admission that India cannot afford to be too 
discouraging to the would-be trader from overseas, 
but in general it suggests in a somewhat disquieting 
manner that very policy of exaggerated economic 
nationalism which caused so much dislocation of 
international trade in the period between the wars. 

The aims stated to be the purpose of the policy 
outlined are unexceptionable, being “the increase 
of the national wealth by a maximum utilisation of 
the country’s resources in men and material, the 
better preparation of the country for defence, and 
the provision of a high and stable level of employ- 
ment,” together with the desire that “ additional 
wealth should be equitably distributed.” In pur- 
suance of these objects, the statement continues, 
“ the Central Government propose to take over . - 
the development of certain important industries,” 
including those of iron and steel, the manufacture of 
prime movers, automobiles, tractors and aircraft, 
shipbuilding and marine engineering, the manu- 
facture of electrical and heavy machinery jand 
machine tools, and the chemical, textile, cement 
power alcohol and electric power industries. Ord- 
nance factories, public utilities, and railways, which 
are already very largely State-owned and State- 
operated, will continue to be so, while the greater 
part of the generation of electric power will be a 
State concern “as far as possible.” Apart from 
these basic industries, others (not specified) may 
be nationalised provided that adequate private 
capital is not forthcoming, where it is regarded as 
essential in the national interest that they should 
be promoted—a permissive clause of a somewhat 
elastic nature, the existence of which can hardly 
be regarded as an encouragement to private enter- 
prise. Over and above these, “the Government 
may also take over certain industries in which the 
tax element is much more predominant than the 
profit element, and it is necessary and convenient 
for the State to take over the industry ” ; an example 
cited is the production of salt. Coal is to be the 
subject of special examination and treatment. 

All other industries, it is stated, will be left to 
private enterprise, but ‘‘ under varying degrees of 
control ’’, ranging from a control of labour conditions 
only in the case of those catering for ordinary con- 
sumer demands and subject to free competition, 
to a “stricter control ” (character again unspecified) 
in the case of industries of “‘ a semi-monopolistic 
nature or which control scarce industrial resources.” 
Within the field considered to be open for State 
enterprise, the announcement proceeds, the question 
whether a particular private undertaking, already 
existing, should be taken over “ will be examined 
on the merits of each case.” This would appear to 
foreshadow that, if a business is successful, it will 
be taken over, but if otherwise, the-proprietors will 
be allowed to struggle along as best they can, since it 
is hardly to be expected that the converse policy 
will appeal to any official controlling agency. 
Certain industries of national importance, however 
—instances mentioned are shipbuilding, and the 
manufacture of locomotives and boilers—“ may be 
run by the State as well as by private capitalists.” 
Normally, State enterprise will be managed by the 
Government, but the possibility is also indicated of 
management through private agency for limited 
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periods, or operation through public corporations. 
The Government’s intention, the statement adds 
with engaging candour, is “to gain experience of 
management through such corporations.” 

In fairness, it should be mentioned that there is 
another side to the picture, in that ‘‘ proposals for 
Government assistance to industry are compre- 
hensive and far-reaching” and “the Government 
have decided to discharge their responsibilities for 
laying the foundation of industrial progress, by the 
co-ordinated development of transport and electric 
power, an efficient survey of mineral resources, the 
promotion of scientific and industrial research, and 
higher technical education. They may also assist, 
with capital, industrial undertakings deemed to be 
of national importance if sufficient private capital 
is not forthcoming; but—as might be expected, 
perhaps—“ industries receiving this type of assist- 
ance will be subjected to a greater degree of control 
than others,” possibly having to support Govern- 
ment representation on the board of management. 
Apart from such assistance, the Government “ will 
continue to encourage Indian industry by buying 
its products in preference to others,” though this 
preference will be “‘ subject to reasonable safeguards 
as to quality and prices.” Power will be taken to 
license the starting of new factories, to control 
capital issues, “to prevent excessive profits to 
private capital,” to regulate wages and working 
conditions, etc.; though it is added that “ enter- 
prises which will be subject to free competition will 
not be discouraged by any undue restriction of 
profits.” The “free competition ” proviso is 
important, however; for, “‘ where such conditions 
do not exist, and as a consequence excessive profits 
accrue, special steps will be taken as required.” We 
can foresee expensive arguments arising on this 
score, if any obviously profitable business succeeds 
in‘remaining within the “free competition ” class. 

Evidently, and understandably, this pronounce- 
ment has given rise to some concern in India, to 
judge by the report of an interview given to a repre- 
sentative of the Associated Press of India by Sir 
Ardeshir Dalal, Member for Planning. Sir Ardeshir 
Dalal was at pains to emphasise that no Act had 
been passed yet to give the Central Government 
control over the industries named and that, without 
such an Act, they could not be licensed, regionalised, 
or dispersed in the interest of the less developed parts 
of the country when the present Defence of India 
Rules lapsed or were abrogated; but, he added, 
‘this central control does not at all mean that 
all these industries are to be nationalised in the 
sense that the Government are to own and run 
them.” He stressed the importance of the proposals 
for active development of industries, and for the 
protection by tariffs of those already existing. 

There is a curious parallel between this apologia, 
if so it may be termed, and a speech made by Mr. 
Herbert Morrison on April 29, in which he expounded 
the Labour Party’s views on public ownership in 
industry. He denied that their policy of socialisa- 
tion meant “running everything by Government 
departments ” ; what it did mean was that, “ in the 
long run, the main industries of the country will be 
operated in the public interest by public authority 
of some sort,” the kind of authority being varied to 
suit each industry or service. It may be questioned, 
on form, whether there is likely to be any material 
difference in effect between running everything by 
Government departments and interfering with every- 
thing by the same agency, though there is likely to 
be a difference in the allocation of responsibility, 
and of any financial losses involved, if the weight of 
control proves to be more than the business can 
carry. The public mind is apt to overlook one most 
salutory feature inherent in private enterprise and 
more or less completely absent from Government 
ownership or direction: namely, that the private 
manufacturer or trader must expect to bear the 
burden of his own mistakes and misfortunes. 
“* Depend upon it, Sir,” said Dr. Johnson, “ when a 
man knows he is to be hanged in a fortnight, it con- 
centrates his mind wonderfully.” Somewhat similar 
is the effect upon a man of knowing that his con- 
tinuance in business depends on his own exertions. 
It is easy to stigmatise the results of this principle as 
laissez faire, but less easy to find an effective substi- 
tute for it in any form of State ownership or control. 





LIGHTING PROBLEMS. 


Mucs work has been done, and many scientific 
papers have been written, on the subject of artificial 
illumination, but all the material available will not 
furnish definite rules enabling the lighting arrange- 
ments of any specific apartment to be settled on a 
purely arithmetical or geometric basis. This is not 
merely because rooms and workshops vary so much 
in size and shape, or that, in the case of the latter, 
consideration has to be given to the interference 
caused by machines or overhead cranes ; there are 
more fundamental difficulties. The sources of illu- 
mination and the colour of the light they give may 
be dealt with in purely physical terms, but as the 
purpose of artificial illumination is to enable people 
to see, the properties of the human eye form an 
important item in the problem. A further ruling 
consideration is furnished by the nature of the object, 
or objects, which are to be seen.’ This latter aspect 
of the matter is well illustrated by the employment 
of mercury-vapour lamps in the operation of picking 
shale from coal and for some classes of ore sorting. 
The colour of the light furnished by these lamps is 
objectionable for most purposes, but in these opera- 
tions it accentuates the colour differences of different 
objects and facilitates work. This is a rather special 
case, but actually most cases are special cases in 
that all the details of their conditions are not likely 
to be repeated elsewhere. 

In most industrial operations, the intensity of 
the light furnished, and not its colour, is the main 
consideration, and the Illuminating Engineering 
Society has produced a code of basic recommenda- 
tions for various classes of work. Thus for precision 
work requiring a high degree of accuracy, or for that 
demanding rapid discrimination, an illumination 
value above 50 foot-candles is specified ; for pro- 
longed critical visual tasks, such as proof-reading, 
15 to 25 foot-candles; and for work of simple 
character not involving close attention to fine 
detail, 4 to 6 foot-candles. Other intermediate 
stages are specified. It is of importance that these 
are average service values after allowing for normal 
depreciation and do not represent photometer 
readings taken immediately after an installation 
has been completed. It is doubtful if any other 
type of equipment is subject to such rapid deteriora- 
tion, caused by environmental conditions as may 
be the case with lighting fittings. No doubt serious 
falling-off in efficiency due to the accumulation of 
dust and dirt on lamps and reflecting walls and 
ceilings may be largely eliminated by frequent 
cleaning, but in many practical cases activities of 
this kind would interfere with the work being 
carried out and in the average factory cleaning 
operations of this type are certainly neither a daily 
nor weekly routine. Procedure varies greatly, but 
even under reasonably good conditions of operation 
and maintenance it is usual when making illumina- 
tion calculations to make an allowance of 30 per cent. 
to cover deterioration. 

In determining the best degree of illumination 
for any particular operation, it is important to 
remember that the eye sees an object by its bright- 
ness and not by the degree of light which falls on 
it, so that a photometer measurement at bench 
level may not be an adequate guide to what is 
required. Furthermore, although the eye auto- 
matically adapts itself to the average brightness of 
a field of vision, it can at any one time appreciate 
brightness over only a limited range. It is for this 
reason that glare is so great an evil and must be 
guarded against in providing lighting arrangements. 
The danger is probably greatest in those operations 
for which high candle-power is necessary. Excessive 
brightness in one part of the field upsets the whole 
balance of brightness and may cause the eye to 
adapt itself for vision at a higher brightness than 
that of the object which it is really desired to see. 
In a paper read before the Institution of Electrical 
Engineers on April 12, Mr. R. O. Ackerley stated 
that the adaptation of the eye from one brightness 
to another took time which, within a range of 10 to 1, 
was very short, but for greater variations became 
progressively longer. The actual range of bright- 
ness over which the eye will operate, given time 
for adaptation, is remarkable, and Mr. Ackerley 
quotes the examples of bricklaying, roof shuttering, 








and steel erection, involving movement many feet 
above ground carried out under’ war conditions 
under an illumination of 0-2 foot-candle with 
reasonable speed and accuracy and without an 
unduly large number of accidents. On a June day, 
the same tasks would be performed under an jlly. 
mination of the order of 10,000 foot-candles. 

Mr. Ackerley’s paper was entitled “‘ Some Factors 
Affecting the Design of Electric Lighting Installations 


for Building Interiors ” and in it he made a valuable ° 


survey of the main problems encountered in the 
planning of interior lighting installations. In the 
utilisation of the code prepared by the Illuminating 
Engineering Society, the most obvious practical 
difficulty arises in the determination of the class into 
which any particular operation falls. A safe rule ig 
the smaller the detail to be seen the greater the 
illumination required, but in planning a lighting 
installation it may not be easy to decide what 
precisely is the detail which has to be seen. Even 
the operators may not realise to what extent they 
depend on sight and to what extent on manual 
dexterity and sense of touch. In connection with 
the size of detail to be seen, the simple example of 
threading a needle is quoted. It might be thought 
that the eye of the needle is the smallest object 
which it is necessary to see but performance of the 
operation will make it clear that the much smaller 
tapering point of the end of the thread is the 
ultimate detail involved. 

Various researches have established the fact that, 
provided quality and distribution are right, values of 
illumination which are far higher than those found 
even in what are considered excellently lit premises 
are beneficial. The attainment,of such higher values 
would, however, introduce many difficult problems. 
There is clearly an economic factor, but if the cost 
of providing the extra light’ Wete more than off-set 
by improvement in production it would be justified. 
The technical problems of the dissipation of the heat 
generated and of finding space for the lighting equip- 
ment, however, may well prove a check on such 
stepping-up of the degree of illumination provided. 
Decision on this matter is influenced by the fact that 
the relation between ease of seeing and illumination 
is sensibly logarithmic. To obtain a further im- 
provement in visual acuity equal to that secured by 
an increase of illumination from 1 foot-candle to 10 
foot-candles, it would be necessary to go from 10 foot- 
candles to 100 foot-candles. As a result, except 
for very difficult tasks requiring high acuity, a point 
is soon reached at which further increase in illumina- 
tion would not be justified owing to the small 
improvement in performance to which it would lead. 
Owing to this logarithmic relation, small increases 
in illumination values are of little importance. An 
increase from 2 to 4 foot-candles may be a material 
improvement, but one from 10 to 12 would be hardly 
noticeable. 

Nevertheless, if improvement even on the best 
modern practice could be attained by increasing 
the illumination for special operations in which the 
detail to be seen is very small, or there is little con- 
trast between it and its immediate background, or 
when small moving objects are in question, it is not 
altogether satisfactory that. nothing should be done 
owing to the technical considerations involved. In 
a field which has shown such remarkable develop- 
ment over the last 50 years or so it seems probable 
that new lamps, or new methods, will bring higher 
illumination intensities into the region of practice. 
The fluorescent-tube lamp, the full development of 
which has been hindered by the war, appears to form 
a contribution towards the solution of the question of 
the excessive heat which may be generated by high- 
power installations. For equal output of light, the 
total output of heat from fluorescent lamps is ap- 
proximately one-half, and the output of radiant 
heat approximately one-quarter, of that from tung- 
sten lamps. As very high candle powers are most 
likely to be required for special cases of local lighting 
the present form and length of such lamps may 
make them difficult of application, but Mr. Ackerley 
states that there are likely to be developments in the 
direction of shorter lengths and lower wattages, and, 
later, of lamps of curved form. The development 
of this lamp has been checked in this country by 
war considerations, but? greater freedom for manu- 
facturers may be expected in the near future. 


oe ett 


ee et ie cel ei a a ee 





MAY 4, 1945. 


ENGINEERING. 





353 








NOTES. 


Tue INSTITUTION OF ELECTRICAL ENGINEERS. 


An audience of about 1,000 persons heard this 
year’s Kelvin Lecture of the Institution of Electrical 
Engineers, on Thursday, April 26, the lecture 
theatre and an overflow meeting being filled to 
capacity. Even so, a large number of members 
and guests were unable to obtain admission and the 
lecturer, Sir Edward Appleton, K.C.B., F.R.S., has, 
therefore, acceded to the Council’s request to repeat 
the lecture on Thursday, May 17. The subject of 
the lecture, the 36th of the series, was “ The Scien- 
tific Principles of Radiolocation,” and the excep- 
tionally large attendance may be taken as a clear 
indication of the desire of the technical and scientific 
public to obtain some reliable information on an 
important development, full particulars of which 
cannot be made generally available for reasons of 
national security. The chair at the meeting was 
taken by the President, Sir Harry Railing, D.Sc., 
whose first duty was to propose a resolution express- 
ing the sorrow felt by the President, Council and 
members of the Institution at the death of President 
Franklin Roosevelt, and directing that a message of 
condolence be dispatched on their behalf to the 
Presidents, Councils and members of the American 
Institute of Electrical Engineers and the Institute 
of Radio Engineers of America. The meeting signi- 
fied approval of the resolution by standing in 
silence. The chairman then presented a certificate 
of honorary membership to Mr. J. 8. Highfield in 
appreciation of his distinguished work in the 
development of the science of the supply and appli- 
cation of electricity ; and after a brief response by 
Mr. Highfield, made the twenty-third award of the 
Faraday Medal to Dr. C. C. Paterson, O.B.E., 
F.R.S., in recognition of the conspicuous services 
rendered by him in the advancement of electrical 
science, particularly in the field of electrical research. 
The President explained that the Medal had been 
founded in 1921 to commemorate the Fiftieth 
Anniversary of the first ordinary meeting of the 
Society of Télegraph Engineers (now the Institution 
of Electrical Engineers) and was awarded by the 
Council either for notable scientific or industrial 
achievement in electrical engineering or for con- 
spicuous service rendered to the advancement of 
electrical science. He added that this year it had 
been possible for the Medal to be struck in bronze, 
the metal originally chosen, instead of in silver, 
which war conditions had made it necessary to 
employ in recent years. In the course of his remarks, 
the President referred to Dr. Paterson’s work at 
the National Physical Laboratory and at the 
Wembley Research Laboratories of the General 
Electric Company, mentioning that during the 
present war he had been entrusted by the Govern- 
ment with the solution of some of the most urgent 
and important problems, in regard to which he and 
his associates had done work of outstanding value 
to the country. After Dr. Paterson had expressed 
thanks for the award, the President introduced Sir 
Edward Appleton, who then delivered his lecture. 
At its conclusion, a vote of thanks was proposed by 
Sir Stanley Angwin, seconded by Sir Arthur Fleming, 
and duly acknowledged by the lecturer. 


British Non-Ferrovus Metats FEDERATION. 


At a meeting held in Birmingham on April 24, and 
attended by representatives from over 150 firms 
in the non-ferrous metals industry, the British Non- 
Ferrous Metals Federation was inaugurated. Mr. 
Horace W. Clarke was elected the first President, 
Mr. W. J. Terry and Mr. W. H. Henman were 
elected vice-presidents, and Mr. R. Lloyd Gibbins, 
treasurer. Messrs. Peat, Marwick, Mitchell and 
Company, 18, Bennett’s-hill, Birmingham, were 
appointed secretaries. During the proceedings it 
was emphasised that, in common with most other 
industries, the non-ferrous metals industry would 
have many difficult problems to face in the post-war 
period and it was felt that a federation could mate- 
rially assist in the coming reconstruction period by 
creating a fully-organised industry to which Govern- 
ment direction could be applied as a whole instead 
of to a collection of competitive firms. The aims 
of the new Federation, however, are not to be con- 





fined merely to a basic scheme of co-operative effort 
to ensure fair trading within the industry, nor 
simply to secure economic stability for the industry 
as a whole. Its objects have a wider scope, as it 
is intended to promote and support study and 
research into methods of scientific production and 
also particularly to encourage all branches of tech- 
nical, market and industrial design with the object 
of achieving co-operative effort between the many 
industrial bodies having identical aims. Further- 
more, the activities of the new Federation will tend 
automatically towards a hitherto unknown degree 
of rationalisation and modernisation, both of plant 
and production methods, which will do much to 
assist in the re-creation of national export trade. 
The founder members of the Federation comprise 
the Brass and Copper Tube Association, the Brass 
Wire Association, the Brazed Brass Tube Associa- 
tion, the Cold Rolled Brass and Copper Associa- 
tion, the Condenser Plate Association, the High 
Conductivity Copper Association, the Manufactured 
Copper Association, the Nickel Silver Association 
and the Zinc Rollers Association. 


Some DEVELOPMENTS IN FERROUS METALLURGY. 


The 5lst James Forrest Lecture was delivered 
before the Institution of Civil Engineers by Dr. 
Charles Sykes, F.Inst.P., F.R.S., on May 1. The 
President, Mr. F. E. Wentworth-Sheilds, O.B.E., 
occupied the chair and, in introducing the lecturer, 
stated that Dr. Sykes was Superintendent of the 
Department of Metallurgy and Metallurgical Chem- 
istry, National Physical Laboratory, from 1940 
until 1944, and, since 1944, had been Director of 
the Brown-Firth Research Laboratories, Sheffield. 
Dr. Sykes, who had chosen as his subject “‘ Some 
Developments in Ferrous Metallurgy,” stated that 
he proposed to give a brief outline of the great 
progress made in ferrous metallurgy since 1927, 
when the previous James Forrest Lecture dealing 
with metallurgy had been delivered, the lecturer on 
that occasion having been the late Sir Harold Car- 
penter, F.R.S. In the intervening years, continued 
Dr. Sykes, great strides had been made in improving 
the quality of steel. Apparatus for the determina- 
tion of oxygen and other gases in steels had been 
devised and perfected, and methods for controlling 
steel manufacturing processes, such, for example, as 


were afforded by the Schofield-Grace quick-immer-.- 


sion pyrometer, had greatly enhanced the “ cleanli- 
ness ” of finished steels. Electrically-melted steel 
ingots were now produced in which the total impuri- 
ties amounted to less than 0-05 per cent. During 
the last 20 years, revolutionary advances had been 
made in heat-treatment technique and in our 
knowledge regarding the influence of alloying ele- 
ments on the properties of steels. Moreover, research 
on corrosion and erosion problems, on the welding 
of steels, on the magnetic properties of alloys, and 
in other spheres had yielded results of the highest 
value to engineers and designers. A vote of thanks 
to the lecturer was proposed by Sir Thomas Peirson 
Frank, and seconded by Sir Roger Hetherington. 


Jornt Iron CounciL. 


As a result of discussions between the producers 
of foundry pig iron and the Council of Ironfoundry 
Associations, a new body, the Joint Iron Council, was 
formally constituted in London recently. The new 
Council is composed of two constituent organisa- 
tion, the first of which is an association representing 
producers of pig iron, other than iron for steel- 
making purposes, and called the Council of Iron 
Producers. This represents all the makers of iron 
used in foundries, including cylinder and refined 
iron. The second organisation is the Council of 
Ironfoundry Associations, formed in 1941 as a 
confederation of the numerous ironfounders’ trade 
associations throughout the country, to act as a 
united body to represent the whole industry on 
matters of common interest. It is pointed out that 
the technical advances made in the industry during 
the past five years have been outstanding and one 
of the chief objects of the new Council is to ensure 
that full advantage of these improvements is taken 
by the industry, which comprises some 1,800 estab- 
lishments widely distributed throughout the British 
Isles. It has been made quite clear during the 


course of the discussions which have led to the 








formation of the Joint Iron Council that the organ- 
isation is not being set up in any spirit of antagonism 
to the British Iron Steel Federation, which is 
primarily concerned with the interests of producers 
and consumers of steel. On the contrary, it is 
anticipated that there will be close co-operation 
between the two bodies whenever necessary and in 
order to avoid overlapping. Moreover, it is not 
proposed that there should be any interference with 
the autonomy of the various associations comprising 
the Council of Ironfoundry Associations, and the 
constitution of the Joint Iron Council has been 
drawn as widely as possible. The first President 
of the new organisation is Mr. H. H. Berresford, 
managing director of The Staveley Coal and 
Iron Company, Limited, who is the present chair- 
man of the Council of Iron Producers. The vice- 
president is Mr. FitzHerbert Wright, who has been 
largely responsible for the formation and organisa- 
tion of the Council of Ironfoundry Associations and 
is its present chairman. It is intended, in the 
immediate future, to appoint a director who will 
be the executive official of the new Council, the 
general management and control of which is vested 
in a Council of 20 representatives, ten of whom have 
been appointed by the Council of Iron Producers 
and ten by the Council of Ironfoundry Associations. 
There is provision in the constitution for a con- 
vention to be held at least once a year, to which 
every company which is a member of either the 
producers’ or the users’ associations may send repre- 
sentatives. Joint secretaries are being appointed, 
one of whom will be Mr. V. Delport, the secretary 
of the Council of Ironfoundry Associations, and 
pending the opening of new offices for the Joint Iron 
Council, communications relating to it should be sent 
to him at 2, Caxton-street, London, 8.W.1. 


THE BENEVOLENT FUND OF THE INSTITUTION. OF 
ELECTRICAL ENGINEERS. 


In spite of the somewhat spurious prosperity now 
ruling, many individual cases of hardship and want 
exist among all classes of the population. Very 
large sums are raised for charitable purposes im 
this country, but the greater part of these are 
directed to the relief of members of the working- 
class population. This is, no doubt, as it should 
be, and while there need be no suggestion that 
broad and comprehensive charity should be dis- 
couraged, it is fair to say that each class might 
reasonably be expected to give particular attention 
to distressed members of its own branch of the 
community. This applies particularly to profes- 
sional circles which are frequently neglected by the 
more broad-based charitable organisations. The 
great engineering institutions operate benevolent 
funds for the relief of such of their members, or 
their dependants, as may fall by the war, and 
support of such funds would appear to be among 
the primary charitable duties of the more pros- 
perous members. In general, such benevolent funds 
are exhibiting progress; as an example, the 1944 
report of the Committee of Management of the 
Benevolent Fund of the Institution of Electrical 
Engineers, which is to be presented at the annual 
meeting on May 10, shows that the average amount 
contributed per member of the Institution was 
5s. 2d., as compared with 4s. 5d. in 1943. The 
average amount contributed per subscriber was 
13s. 9d. ‘Fhese sums are not large, but with a 
membership of 25,728, it is clear that quite a modest 
contribution per member, if the majority would 
support the fund, would bring in a large sum. As 
it is, 60 per cent. of the members still take no part 
in this particular activity of their Institution. The 
importance of small contributions is shown by the 
fact that while subscriptions and donations of 5/. and 
over brought in 1,266/., those under 5/. produced 
5,3741. The primary duty of supporting the Bene- 
volent Fund falls and must continue to fall on the 
members, but, naturally, assistance from other 
sources is very welcome. The list of subscriptions 
of 51. and over contains the name of various well- 
known manufacturing firms, but the number might 
well be increased. At the end of last year, the 
capital account of the fund stood at 35,983/., but 
this cannot be said to represent adequately either 
the capital value or the income of the electrical 
industry of the country. 
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XI.—SHIPsuILDING AND MARINE ENGINEERING. 


THE security silence imposed on British ship- 
builders since the outbreak of the war has now been 
partly released, and the Admiralty have announced 
the number of merchant ships built sirite 1939 and 
completed by December, 1944. The yearly figures 
and the grand total, together with the individual 
outputs of the various firms, are given in Table I, 


period is stated to have exceeded 2-5 million gross 
tons. 

The losses of merchant ships from the outbreak of 
war to the’end of 1943 are given in Table II, oppo- 
site. Ip spite of the introduction, at the beginning 
of the war, of convoy and other defensive measures 
for the protection of merchant shipping, losses were 
severe from 1940 to the early months of 1943, rising 
to high levels during the different phases of the 
battle of the Atlantic, and during the operations in 
the Mediterranean. Although losses in any month 





were néver higher than in the worst periods of 1917 


ance is made for all ships which will have to be 
returned to other countries at the end of the war, 
this tonnage is further reduced to 13-5 millions 
—a drop of 23 per cent. on the original figure. The 
decline in the case of shipping on Colonial registers 
was considerably greater and, taking British and 
Colonial shipping together, the overall drop was 
about 29 per cent. No corresponding figures have 
been published beyond December, 1943, but the 
White Paper stated that, since the beginning of 
1944, the position had improved. 

As regards naval shipbuilding, United Kingdom 





TABLE I.—MERCHANT SHIPBUILDING OUTPUT IN UNITED KINGDOM FROM OUTBREAK OF WAR TO END OF 1944. 


(Vessels of 100 gross tons and over.) 





























1939. 1940. 1941. 1942. 1943. 1944 Total, 
Firm. a 
No. Tons. No. Tons. No. Tons. No. Tons No Tons No Tons. No. Tons. 
Scotland and Northern Ireland. 
Ailsa Shipbuilding Co., Ltd. — 2 2,881 — 3 7,856 3 7,756 — 8 18,493 
Ardrossan Dockyard, Ltd — 1 687 2 1,197 1 507 1 883 3 3,751 s 7,745 
Barclay Curle & Co., Ltd. 2 20,022 6 38,312 6 45,145 5 35,379 4 $1,167 3 22,434 26 | 192,459 
Blythswood Shipbuilding Co., Ltd. 1 8,113 3 20,557 6 31,862 2 16,270 5 33,330 3 19,456 20 129,588 
George Brown & Co. - (afarine}, 1 Ltd. 1 554 — 2 1,224 1 667 1 656 — 5 3,101 
John Brown « Co., ; 1 1,063 1 83,673 — 1 13,945 1 16,200 — 4 124,881 
Burntisland Shi palling Co., 4 12,673 8 31,751 12 47,595 11 49,197 9 51,909 10 45,386 54] 238,511 
Caledon Shi Yr ~~ & bnainering Co., Ltd. — 6 38,938 5 21,731 8 55,598 5 32,230 5 44,044 29} 192,541 
Chas. Conne Ltd. ee — 4 23,616 5 31,934 5 35,102 3 20,641 3 24,315 20 | 135,608 
William Sots oa "Brothe — 3 13,492 4 23,738 1 7,072 2 15,790 2 15,166 12 75,258 
Ferguson Brothers (Port Gumeoey Ltd. 1 300 — 4 2.768 4 969 — 1 1,327 10 5,364 
Fleming & Ferguson, Ltd. 3 1 460 2 2,842 1 755 2 1,577 5 2,387 1 1,333 10 9,304 
Grangemouth Dockyard Co., Ltd. 2 919 3 4,836 R 13,020 8 11,028 RB 13,329 29 43,132 
Greenock Dockyard Co., Ltd 1 9,653 2 19,044 5 37,698 3 25,410 3 29,137 3 28,891 17 149,833 
Alexander Hall & Co., Ltd. 1 833 5 1,758 — 5 1,136 6 1,333 4 932 21 5,992 
Hall, Russell & Co., 1 255 1 1,374 1 250 1 1,874 2 3,741 6 7,494 
William Hamilton & Co., Ltd. 1 5,183 3 22'883 2 15,256 3 24,044 3 23,089 4 30,472 16 | 120,928 
Harland & Wolff, Ltd. (Belfast) 3 50,894 7 44,735 5 40,156 10 85,739 14 | 119,439 1k 93,372 50 | 434,335 
(Govan) — 2 11,505 8 36,512 7 53,548 5 40,472 4 30,131 26 | 172,168 
A. & J. Inglis, Ltd. “f 2 1,240 1 598 2 1,742 3 2,126 3 2,442 3 2,439 14 10,587 
John Lewis & Sons, Ltd 2 1,264 a ail 1 1,051 3 2,315 
Lithgows, Ltd. 4 26,512 15 78,910 22 129,029 16 107,584 14 97,603 9 67,330 8 | 506,968 
Lobnitz & Co., Ltd. — 2 2,046 — — a 1 1,747 3 3,793 
Henry Robb, Ltd 2 978 2 262 1 1,990 4 2,462 2 2,200 2 3,070 13 10,962 
Scott & Sons “2 * ams 3 775 5 2,780 4 1, 4 1,739 3 2,188 19 8,522 
Wm. Simons & Co., Ltd. e — 1 2,790 — — — 5 6.507 6 9,297 
Alexander Stephen & Sons, Ltd. _ 1 5,257 2 15,008 — 2 20,005 1 10,057 6 50,327 
Total 28 149,997 83 449,605 | 102 {| 493,676 | 108] 540,498 | 102] 563,260 92 | 472,470 | 515 | 2,669,506 
North-East ~—. 
8. P. anc d as om, nae 1 2,969 3 7,783 5 11,7 6 13,541 5 10,983 4 10,141 24 57,141 
Bartram & 3 17,921 5 34,148 4 26,829 5 $4,717 3 21,701 20 | 135,316 
Brown’s Shipbulidine & Dry Dock Co., “Ltd. 

Clelands (Successors), Ltd. 2 918 3 993 3 1,437 4 2,257 13 5,605 
Joha Crown & Sons, 1 1,848 1 263 2 537 2 526 2 514 x 3,688 
William Doxford & Sons, Ltd 3 15,447 12 61,398 16 | 109,549 16 | 116,090 12 87, 481 12 88.339 71 478,304 
Shi eo 1 653 2 10,187 8 64,244 10 89,015 6 5,939 22 55,202 49 269,330 
Wm. Gray & Co., Li 3 10,650 11 51,197 15 70,077 18 85, 17 32 578 14 69,817 78 | 369,387 
. & W. Hawthorn, Leslie & Co., Ltd. 1 8,142 1 8,142 3 24,448 4 32,689 1 10,365 3 26,832 13 | 110,618 

Sir James Laing & Sons, Ltd. 1 5,208 7 34,884 6 104 7 61,866 6 46,769 5 35,479 32 
Wm. Pickersgill & Sons, Ltd. -. . 4 21,171 5 29,587 7 41,796 4 23,992 20 | 116,816 
Shipbuitds Corporatio Tyne Branch) F is , wan : oon ; on 188 H 28/388 * 70 

P ng jon ( nc! 1 7,047 4 ; , , 
‘ ane 1 , 4 28,335 5 35,418 
Short Brothers, Lid. = 2 9,625 4 22,297 5 33,088 6 42,239 5 35,230 5 36,303 27} 178,782 
Smith’s Dock Co., ‘ 6 184 4 7,652 10 9,836 
Swan, Hunter & tle Richardson, Ltd. ees Yard) 2 6,700 ll 16,743 7 42,584 10 47,390 8 25,016 33 138,433 
re het send hs ae 1 10,364 1 9,847 3 19,311 4 40,336 4 41,769 2 17,337 15 | 138,964 
Joseph L. Thompson & Sons, Ltd.” 2 2 10,697 7 38,879 11 79,647 10 71,896 7 52,761 5 37,330 42 | 291,210 
Total 23 86,634 76 | 341,433 96 | 600,903 | 114] 718,654 92 | 582,360 96 | 494,097 | 497 | 2,824,081 
Other Districts. 

Cammell Laird & Co., Ltd. oa 1 8,065 4 30,541 2 16,886 4 27,508 1 7,172 12 90,172 
Cochrane & Sons, Ltd. 2 840 x 4,176 3 1,527 12 6,180 12 5,106 10 5,015 48 22,844 
Cook, Welton & Gemmell, ‘Lta. 2 1,162 3 1,824 5 2,986 
Richard Dunston, Ltd. 1 244 9 2,065 11 1,988 2,258 29 10,741 59 17,896 
Goole Shi Iding & Repairing ¢ Co., Ltd. 1 554 3 1,746 4 2,696 4 1,650 7 3,739 23 11,857 42 22,242 
John H aS 3 + a ee - aes 1 153 2 664 3 723 6 1,540 
Charles Hill & Sons, Ltd. — — 1 484] — — — — dome hee ee —~ 1 484 
Lytham Shipbuilding & Engineering C Co., Ltd. —_ —_ _ —_ 2 988 _- — — —_— _— —_ 2 988 

James Pollock, Sons & Co., Ltd. 2 664 1 261] — = wad bon ak ee obs Sum 3 
Isaac Pimblott & Sons, Ltd... — — _— —_ 2 642 1 327 1 229 4 740 s 2,088 
Richards works, Ltd. és — — — — 2 630 2 630 1 315 3 962 s 2,537 
Rowhedge Ironworks Co., Ltd. 1 220 3 538 1 298 _— 1 296 2 680 8 2,032 
Vickers-Armstrongs, Ltd. — _ — —_ 4 21,939 2 14,553 2 15,316 1 7,125 9 58,933 
J. 8. Watson (Gainsborough), 1 150} — + 2 1 242 2 484 3 631 9 2,147 
W. J. Yarwood & Sons (1938), Mita. — _ 2 505 3 647 | — — 1 215 2 444 8 1,811 
Total Se 9 3,590 23 17,843 36 62,613 37 42,690 42 56,200 81 46,090 | 228 | 228,945 
Grand Total for United Kingdom. . 60 240,221 | 182 808,881 | 234 | 1,157,192 | 259 | 1,301,761 | 236 | 1,201,820 ] 269 | 1,012,657 | 1,240 | 5,722,532 















































herewith. Many of the vessels were of types 
specially designed to meet particular operational 
and other war needs, such as carrying and lifting 
very heavy and awkward cargoes, and were not 
adaptable to methods of mass construction, as was 
pointed out by Sir Amos Ayre in his paper on the 
subject, read at the recent Spring Meetings of 
the Institution of Naval Architects. As in the 
case of naval vessels, war experience called for 
an increasing complexity of armament and special 
equipment. Repairs to merchant vessels absorbed 


more than half the manpower available for merchant 
work, the reason being the damage caused, not only 
by enemy action, but also by the abnormal weather 
conditions encountered by convoys to and from 
North America and Russia. The amount of 
merchant shipping in hand for repair work at one 





or 1918, the attack on British shipping by U-boats, 
mines and aircraft was maintained at a high level 
for a longer period than in the last war. 

Between the outbreak of war and the end of 1943, 
there was a substantial net reduction in the size of 
the British ocean-going merchant fleet. The total 
tonnage, of vessels of 1,600 gross tons and over was 
17-5 million at the outbreak of war; but, of the 
11-6 million tons of losses up to the end of 1943, 
only some 4-5 million tons were made good by the 
building of new merchant ships in United Kingdom 
shipyards, and some 5-1 million tons by purchase 
or temporary acquisition from the United States and 
other countries, by new ships built by Dominion 
shipyards and by capture from the enemy, so that, 
at the end of 1943, the British merchant fleet was 





reduced to 15-5 million gross tons. If due allow- 


yards, between September, 1939, and June, 1944, 

built 722 vessels of major size, 1,386 mosquito craft, 

and 3,636 miscellaneous vessels, including landing 
craft and similar types. A large new fleet of escort 
vessels had to be built, and also a great number of 
patrol craft and high-speed launches, as described 
by Lord Chatfield in his presidential address to the 
Institution of Naval Architects on April 17. The 
claims of the other Services necessarily limited the 
manpower available for shipbuilding; neverthe- 
less, the output of naval craft was well maintained 
until early in 1944. Since then, the need for the 
extensive refitting of vessels for the Far Eastern 
theatre of operations, coupled with the large volume 
of preparatory work necessary for the invasion of 
Europe, has meant that the rate of new production 
of certain types of vessels and armaments has neces- 
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sarily fallen. The figures for construction of the 
various Classes of naval vessels up to June, 1944, 
are given in Table III, herewith. * 

An important development to which reference 
has been made in this series of articles in previous 
years has been the growth of Canadian merchant 
shipbuilding. Between 1939 and 1943, new con- 
struction of merchant shipping in Canada totalled 
about 3-5 million tons, of which 2-5 million tons 
remain under Canadian ownership, the total of 
317 vessels comprising mostly 10,000-ton freighters 
and 3,600-ton tankers. Nearly 300 freighters of 
10,000 tons each were built and, of these, two were 
sold to Britain, 90 to the United States, and about 
100 were made available to Britain as mutual aid. 
Of 43 freighters of 4,700 tons, one was sold to 
Australia and three to Britain. Twelve tankers of 





for 1940 to 1943 are shown in Table IV, herewith. 
All the vessels built were motor ships, the greater 
number being for Swedish owners, though some 
were for Norway. These latter vessels cannot be 
delivered until after the war, when they should prove 
a valuable help to the depleted Norwegian mer- 
cantile marine. Most of the vessels were in the 
7,000-ton or 10-000-ton deadweight categories, and 
all have a speed of 1@:knots. 

British owners have considered the use of rela- 
tively high-speed oil engines with electric trans- 
mission in tankers and similar vessels ; for example, 
the Anglo-Saxon Petroleum Company proposed the 
building of 5,000-ton, 9,000-ton and 12,000-ton dead- 
weight oil-carrying vessels, driven by alternating- 
current motors supplied from Diesel-driven genera- 
tors. Standard engine and motor units are pro- 


TABLE II.—Unirep Kinepom: LOossks OF MERCHANT SHIPS FROM ALL CAUSES. 





















































British Losses. Allied Losses. Neutral Losses. Total Losses. 
Period Gross Gross Gross Gross 
Number. Tons. Number. Tons. Number. Tons. Number. Tons. 
(1,000.) (1,000.) (1,000.) (1,000.) 
1939 Sept. to Dec. 158 498 17 90 148 347 323 935 
1940 wa se 728 2,725 201 822 416 1,002 1,345 4,549 
1941 892 3,047 344 1,299 183 347 1,419 4,693 
1942 782 3,695 987 4,394 90 249 1,859 8,338 
1943 ° 361 1,678 388 1,886 63 82 "g12 3,646 
Total .. st 2,921 11,643 ‘1,987 8,491 900 2,027 5,758 22,161 
TABLE IYI.—Unrrep Kinepom: NAVAL CONSTRUCTION. 
Major War Vessels Mosquito Craft Other Vessels 
Completed. Completed. Completed. 
Period. 
Sta Standard Standard 
Number. Displacement. Number. Displacement. Number. Displacement. 
Tons.) Tons.) (Tons.) 

1939 Sept. to Dec. 17 22,780 2 70 9 2,721 

190 =. ‘5 106 221,935 121 6,240 200 29,137 

1941 170 346,416 395 33,841 314 54,594 

1942 om 173 299,920 405 40,847 605 82,531 

1943S. us 168 292,450 337 39,360 1,601 165,936 

1944 Jan. to June 88 150,460 126 12,488 907 105,401 

: Total 722 1,333,961 1,386 132,796 3,636 440,320 




















10,000 tons and six of 3,600 tons were built for 
Canadian operation. In addition, Canadian ship- 
yards built a number of destroyers and corvettes. 

During 1944, the United States production of 
merchant shipping was changing over to the faster 
“Victory ” class. By the middle of the year, some 
50 of these 10,500-ton vessels, with speeds of 15 to 
17 knots, had been delivered and, if the projected 
programme is fulfilled, several hundreds more will 
have run their trials by the middle of 1945. With 
very few exceptions, these are to be geared-turbine 
steamers, since suitable Diesel machinery cannot be 
made available in quantity. One Diesel-engined 
ship was built during 1944, however, and extensive 
trials were carried out to determine the best methods 
of construction to adopt for subsequent vessels. 

In this first vessel, the propelling engine is directly 
coupled to the shaft, whereas, in nearly all the pre- 
vious motor ships built in American yards, gearing 
or electric transmission was employed. The engine, 
a 6,000 brake horse-power nine-cylinder two-stroke 
Nordberg design, is the first of its class, and is the 
largest two-stroke single-piston engine yet con- 
structed in the United States. The cylinders are 
29 in. in diameter with a stroke of 40 in., and the 
speed at rated output is 160 r.p.m. This is rather a 
high figure, and may possibly affect propeller 
efficiency since the normal propeller revolutions of 
the geared-turbine “‘ Victory” ships are no more 
than 100 per minute. A train of seven gearwheels 
drives the camshaft actuating the fuel pumps, and 
the scavenging air is provided by electrically-driven 
centrifugal blowers. The pistons are oil-cooled, and 
the cylinders and jackets have a fresh-water circu- 
lating system. On prolonged trials, the consump- 
tion proved to be from 0-33 lb. to 0-34 Ib. per brake 
horse-power per hour, but, when running on full 
output, the scavenging blower system absorbs about 
7 per cent. of the engine output. 

Most of the more irnportant European shipbuilding 
countries have been under German occupation, but 
Swedish mercantile shipbuilding has been steadily 
maintained throughout the war years. The figures 





TABLE IV.—Sweden: Total of Mercantile Shipbuilding. 











Year. Deadweight Tons. 
1940 235,000 
1941 250,000 
1942 215,000 
1943 i ‘a a6 225,000 
Total 1940-43 .. 925,000 








TABLE V.—United Kingdom: Rise in Cost of Merchant 
Ships, 1935-40. 








Estimated 

— | Cost of Cost of 
Year | Tonnage of Vessel. Similar 
Built. Vessel. (not: ) (£.) Vessel 
in 1944. 

1935 .. 9,400 10-5 75,000 — 
1939 .. 9,015 10-0 112,855 190,000 
1940 .. 9,520 12-0 137,973 225,000 

















posed, varying numbers being installed in ships of 
different sizes to give a service speed of 13 knots. 
It is intended that machinery repairs of any magni- 
tude shall be carried out on land, a replacement unit 
being fitted to the ship while the original is under- 
going repair. The same company also proposes 
the building of a series of 1 -ton tankers with 
turbo-electric propulsion, d ed to enable the 
ships to run on a boiler-quality fuel oil of high asphalt 
content. This company built a large number of 
tankers before the war, in nearly all of which standard 
Werkspoor four-stroke oil engines were installed. 
The future of British shipbuilding is closely bound 
up with the relative cost of work done in this 
country and in foreign yards. Table V, herewith, 
shows the trend of prices as given in October, 1944, 
by a Newcastle shipowner. Prices of new tonnage 
were rising rapidly up to 1939, but since that date 
there have been further increases of even greater 
magnitude. It is not possible to quote figures for 
yards in occupied countries, but if British yards are 
to regain their share of the peace-time trade, every 
effort will have to be made to lower British price levels. 


THE INSTITUTION OF 
NAVAL ARCHITECTS. 


As we recorded briefly on pages 312 and 313, ante, 
the Spring Meetings of the Institution of Naval Archi- 
tects were held in the hall of the Institution of 
Mechanical Engineers, London, S.W.1, on Tuesday, 
Wednesday and Thursday, April.17, 18 and 19. 
The proceedings opened on the morning of the first 
day with an address by the President, Admiral of 
the Fleet Lord Chatfield, a report of which, slightly 
abridged, is given below. This was followed by 
the presentation of the first paper, on ‘‘ Merchant 
Shipbuilding during the War,” by Sir Amos L. 
Ayre, K.B.E. The meeting then adjourned to the 
Connaught Rooms for the annual luncheon, being 
resumed in the afternoon, when two more papers 
were presented. These were by Mr. E. H. Watts, 
who dealt with ‘‘ Crews’ Accommodation in Tramp 
Ships,” and Mr. A. J. ‘Sims, O.B.E., R.C.N.C., 
whose subject was ‘“ The Habitability of Naval 
Ships under Wartime Conditions.” 


PRESIDENTIAL ADDRESS. 


Lord Chatfield said : On this occasion, I shall not 
attempt to make any general review. We have 
been told of the launch of our most powerful battle- 
ship, H.M.S. Vanguard, and of the commissioning 
of our most modern aircraft carrier, H.M.S. Im- 
placable. We may rest assured that corresponding 
progress has been made with other types of warships, 
such as cruisers, submarines and destroyers. I 
shall confine myself to a few remarks on smaller 
craft and auxiliary vessels, the importance of which 
no one familiar with naval matters underrates. 
Small craft are quickly designed and built, and lack 
of experience in peace, therefore, is no great obstacle 
to the production in war time of efficient designs of 
great novelty and interest. Many of these craft 
came prominently to public notice last June when 
the invasion of France was successfully accomplished. 
The First Lord has told us that no less than 60 differ- 
ent types of landing ships and craft, to the number 
of some 4,000 in all, have been built or converted 
since the war began, and were used on D-Day. 
Of these types, one of the most useful and novel 
was the Tank Landing Craft. These vessels, re- 
sembling in form a small floating dock, have been 
found indispensable for transporting tanks and 
other heavy material, and landing them with ease 
on a beach. Their good watertight subdivision 
has enabled them to withstand severe damage, and 
remain serviceable ; some, after being cut in two, 
have continued to float. This excellent quality 
has also led to their adaptation to other purposes, 
and they have been converted as floating repair 
ships and to act as armed support vessels for the’ 
protection of other landing craft. They have been 
built mainly by structural engineers who fabricated 
them inland and transported them piecemeal to 
erecting yards at the watersite, where they were 
assembled, launched and completed. Smaller steel 
craft, suitable for conveying and landing lighter 
loads, have also been completely built and engined 
at the works of railway companies and other inland 
engineers, who had never built a boat before./ These 
craft were then conveyed by lorry or canal to their 
destination. Wood launches have also been built in 
large numbers, many by joinery firms inland, for 
conveying and landing troops, or for acting as 
armed escorts at landings. 

I must allude also to the conversion of nearly 
1,000 Thames dumb barges to a variety of purposes 
in connection with the maintenance of troops landed 
in an enemy country. These barges have been 
engined and rendered seaworthy, provided with 
simple accommodation, and adapted for carrying 
vehicles, oil or water, for effecting emergency repairs 
and for cooking and supplying meals for large num- 
bers of men. The conversion was undertaken 
entirely at small yards accustomed only to the 
simplest type“of work. Somewhat larger vessels, 
produced in great number, are the ‘corvettes and 
frigates. Their simplified construction has enabled 
them to be built in the smaller mercantile ship- 
yards. Together with sloops, they have proved 
invaluable for the protection of convoys against 





submarine attack. Other interesting types of 
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small craft, many hundreds of which have been 
built, are the coastal craft, ineluding motor torpedo 
boats, motor gunboats, motor minesweepers and 
motor launches.. They are seaworthy under moder- 
ate weather conditions, and the fastest types have 
attained speeds exceeding 40 knots. I can name 
only a few of the remaining types of smaller auxiliary 
ships, such as minesweepers, salvage ships, mine- 
layers, water, ammunition and stores carriers, 
accommodation ships, repair ships, tugs, including 
rescue tugs of high power, tenders of all descrip- 
tions, and many converted ships intended for the 

transport of men and military equipment. 

The movement of the Fleet to the Far East has 
led to. the adoption of measures to mitigate the 
trying conditions in ships on tropical stations. A 
large number of ships, including the smallest craft 
used, are being fitted with improved ventilation, and 
air-conditioning is being installed in the more 
important units, to a greater or less degree. The 
utmost care is being taken to improve,the living 
conditions in naval ships. Special amenity ships to 
be stationed in tropical waters are also being 
equipped with means for providing entertainment, 
comfort and rest for the personnel of the Fleet. 

The European war is now showing signs of an 
early finish, and the war in the Far East, marked 
by brilliant victories at sea, is progressing satis- 
factorily. A few words, therefore, on what lies 
ahead after peace is restored may not be out of 
place. Everything points to a post-war era of 
unprecedented activity throughout the world for 
many years to come. The colossal scale of this war’s 
destruction presents a problem so large that it might 
well daunt all but the stout-hearted ; but we must 
face up to this formidable task with resolution and 
a determination to make good the ravages of war, 
and to prepare a better and a safer world for those 
who come after us. As in earlier wars, advances 
have been made which can be put to profitable use 
when peace returns, granted goodwill and co-opera- 
tion between nations. Agriculture, industry, health 
and sanitation have all benefited by the scientific 
attention and immense expenditure which have 
been bestowed on them in war. War-time needs 
have once again speeded up the coming of peace- 
time requirements. It is with the provision of sea 
transport that our Institution is primarily con- 
cerned and now is our opportunity to apply our 
knowledge and experience to the improvement of 
ships so as once more to play a leading part in 
providing for the sea-borne traffic of the post-war 
world. 

We had enjoyed for so long a paramount position 
in world shipbuilding that it was perhaps natural 
for traditional methods of manufacture to be 
regarded as sufficiently reliable to keep us in the 
van of progress. The feeling once was that whatever 
difficulties lay ahead would be overcome, as in the 
past, by the national habit of meeting troubles as they 
come rather than by planning ahead for eventuali- 
ties that might never arise. Valuable research has 
been made in this country for many years past, as 
is evidenced in the wealth of results recorded in 
our Transactions. The achievements of William 
Froude and Charles Parsons—to name only two of 
our most distinguished pioneers—have borne prac- 
tical results of far-reaching importance. We were, 
I believe, the first to establish a Government 
Research Department (D.S.I.R.) in 1916, but since 
then the Governments of other countries have 
devoted larger sums and more attention to researches 
of this nature and it is now recognised here also 
that the steady pursuit of improvement through 
research must be supported on a far more generous 
scale than in the past. 

The recent changes in the administration of the 
William Froude Tank under the National Physical 
Laboratory have come about through a recognition 
of the wider field that should be covered if the 
problems of ships and their operation are to be 
investigated on a scale commensurate with their 
importance to the welfare of our country. A wider 
representation of interests on the Advisory Com- 
mittee, with more ample financial support, 
should be conducive to a greater extension of useful 
activity. We are familiar with the long series of 
researches on hull forms and propeller design 
which have occupied the Tank staff for many years 





under. Dr. G. S. Baker’s able direction; but it 
would, I think, have surprised the Froudes, father 
and son, had they known of the great and unexpected 
uses to which the Tank has been put during the war 
in testing not only new forms of ships, but many 
of the devices which led to the success of the landings 
in Normandy. It points, I think, to the probability 
of our finding unexplored avenues of research which 
in the future may be as epoch-making as those 
which we have seen in our own times. We may be 
sure that the new Shipbuilding Research Association, 
which was ably described in Mr. Wilfrid Ayre’s 
paper last year, will prove of the greatest value to 
the industry and that its Research Board under 
Sir Maurice Denny will work in close and friendly 
co-operation with the William Froude Tank. 

Ve need have little fear, I think, that, from the 
practical side, our shipyard and engineering workers 
will be unable to keep abreast of other countries 
in healthy competition for export markets. The 
work done during this war in new construction and 
in repairing innumerable war casualties, both naval 
and mercantile, should be a proof of this and our 
record of new construction is also one that the 
country may well be proud of. While we lost many 
good potential young craftsmen during the pre- 
war years of retrenchment, that situation has been 
remedied and the openings in shipbuilding and 
marine engineering should now be sufficient to 
attract suitable candidates from schools, colleges 
and universities. The attractions of new industries 
must not blind us to the needs of transport at sea 
or those of the Royal Navy. 

Closely allied to research and of equal if not 
greater fundamental importance, is the educational 
side of training for industry. The Government’s 
recent legislation on this subject is of primary 
importance. It should in time greatly broaden the 
field of selection of candidates for future key positions 
in all industries. While it may be open to question 
how far the age limit of compulsory schooling 
should be carried, there is no doubt that the ex- 
tension of scholarship facilities for all who can show 
promise and ability to profit by higher education 
should be encouraged. We should be glad to see 
more entries and keener competition for our own 
scholarships in naval architecture, but, while the 
quantitative results may have been disappointing, 
there is no question as to the importance of such 
scholarships in helping to attract to the industry 
the most promising candidates from secondary 
schools. 

The welfare of British merchant seamen is a sub- 
ject that has at last aroused the heart of the nation, 
which realises, perhaps more than ever before, how 
much the nation relies on our seamen’s gallantry 
and endurance. Whatever steps can be taken to 
increase the safety, comfort and welfare of our 
seamen will certainly meet with a ready response 
and the fullest co-operation from all those who have 
to do with the design and construction of ships and 
their accommodation. If we are to repay our debt 
to those men, we must endeavour to do all in our 
power to make sea life more endurable in the future 
than in the past. Let our gratitude take the form 
of raising the standard of life at sea and thereby 
attracting to that service an even better class of 
recruit by the prospect of better living conditions. 
The nation is determined that better housing and 
living conditions are needed on land; is it, once 
again, to be only on land that such steps are taken ? 
It is a national duty to see that our sailors are treated 
no less well in the matter of accommodation and 
amenities so far as these are attainable in ships at 
sea. Much must depend on international action, 
if the standard of life and security of our seamen 
is to be effected without handicapping shipowners 
unfairly. The recent meeting of the International 
Maritime Council should be of assistance in this 
important aspect of the matter. 

Nothing has been more striking in this war than 
the example of what can be achieved by close 
comradeship between the British Empire and the 
United States, on land, at sea, and in the air. We. 
must do everything possible to maintain this broad 
comradeship in future peace problems. That a 
healthy rivalry should exist between us in the 
domain of sea transport is only to be expected, but 





underlying this rivalry must be respect and regard 
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for each other and a realisation that we must solve 
our problems in the world’s highest interest. One 
of our distinguished members, Vice-Admiral Emory 
S. Land, chairman of the United States Maritime 
Commission, has publicly expressed the hope that 
mutual understanding of our respective needs will 
prevent disastrous rivalry, and that the harmony 
which has marked the progress of the Allies in war- 
time will continue to govern post-war plans. Let 
us most warmly endorse such sentiments. The 
same applies to the newest form of transport. Civil 
aviation is going to be a serious rival to sea passenger 
and mail traffic, and shipping companies have taken 
wise action in realising that civil aviation is a proper 
extension of their own services to transport. That 
sea-transport will always endure is undoubted, but 
the extent to which it will be undermined by air 
transport is uncertain. It is essential that shipping 
should join in this new enterprise, rather than 
stand aside and endeavour merely to compete with 
it. It is their right, and this has been recognised 
by the Government. 

In conclusion, I will refer very briefly to the 
influence air development will have on sea problems. 
How it will affect naval architecture and ship con- 
struction is of absorbing interest. Only those 
who have fought in this war can correctly appre- 
ciate that, and they will not be free to tell us for a 
year or two. That the three elements, land, sea 
and air, will always continue to give their special 
basic advantages is undoubted, both as regards 
transport and fighting ships. That value has to be 
brought into combination rather than be looked 
at from the narrower standpoint of rivalry. The 
immense possibility of such combination is being 
shown to-day in the Pacific. Command of the 
seas by sea-air combination is the future problem 
that faces us as a Commonwealth and Empire 
dependent. on the sea. The harnessing of sea- 
based aircraft to naval needs is the big problem for 
naval architects; what can be gained over the 
seas by air mastery can only be held by the sailor 
in his ships. On the effectiveness of our solution of 
this problem depends, in my judgment, the survival 
of our national and economic system. I believe 
this war has proved that the conquest of the air has 
increased the value of the British Navy. 

(To be continued.) 





LETTERS TO THE EDITOR. 
EXPANDED TUBE JOINTS. 


To THe Eprror oF ENGINEERING. 


Smr,—In connection with the interesting experi- 
ments with expanded tube joints described in the 
paper which you commen¢ed to publish on page 317, 
ante, it may be of interest to recall that on May 10, 
1895, you recorded the death of Mr. Richard 
Dudgeon, the inventor of the portable hydraulic 
jack and the roller tube expander. He died on 
April 8 in New York, “in which city he had built 
up a large and successful business.” 

In the Science Museum Catalogue of Machine Tools 
(1920), on page 17, it is stated that ‘“‘ Boiler tubes of 
small diameter were originally secured in the tube 
plates by driving either iron ferrules, or an ex- 
pander in the form of a conical mandrel into their 
ends. Subsequently curved pieces or swages, having 
a cylindrical surface, were placed between the mandrel 
and the tube, but the roller expander shown, which 
is now in common use, was patented by Mr. R. 
Dudgeon in 1866 and 1875.” 

Yours faithfully, 
Epear C. Smits, 
Eng. Capt., R.N. 





p= OVERSTRAIN OF TUBES BY 


INTERNAL PRESSURE. 
To THE Eprror oF ENGINEERING. 


Str,—In Mr. Manning’s interesting article on the 
overstrain of tubes, published on pages 101 and 183, 
ante, it is stated that “ Fig. 9 can be regarded as a 
complete solution of the problem of evaluating the 
ultimate strength of a cylinder of mild steel.” 

For some time past, I have been in the habit of 
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asing 2 formula, which I have derived from an 
extension of the late Professor B. P. Haigh’s strain- 
energy formula, to determine the bursting pressure 
of mild-steel tubes, this formula being :— 


¥ F (k* — 1) 
SVE FEF AP ER 


where P = the bursting pressure in lb. per square 
inch, F = the ultimate strength in lb. per square 
inch, and k = the ratio of outside diameter to bore. 
This formula has always appeared to give very 
satisfactory results for k ratios up to about 2. 
Unfortunately, there are very little experimental data 
in this range, but the above formula agrees very 
closely with Cook and Robertson’s results, mentioned 
by Mr. Manning. The attached graph, which is a 
reproduction of Mr. Manning’s Fig. 9, shows this 
formula plotted on the same graph as his line, and 
it will be seen that, in the range below the diameter 
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ratio of 2, it agrees as closely with Cook and Robert- 
son’s results, as does his line. For the higher 
values of k, however, the difference between the two 
is very marked, and experimental data in this 
range would be useful as a means of deciding 
between the two methods. I appreciate the diffi- 
culty of carrying out tests at the very high pressures 
required by diameter ratios greater than 2, but I 
am wondering whether Mr. Manning has any actual 
experimental data to confirm his curve for the 
higher diameter ratios. 

Incidentally, Mr. Manning does not mention the 
tensile properties of the material which he has used 
for his calculations, and obviously the bursting 
pressures given in Fig. 9 depend upon these values. 
The indication from Fig. 6, however, is that he is 
dealing with a material having a yield point of 
about 15 tons per square inch and it is assumed, 
therefore, that the ultimate tensile strength is 
25 tons per square inch; it is on this basis that 
the curve shown on the attached graph has been 
drawn. Could Mr. Manning state what are the 
tensile properties of the material to which Fig. 9 
refers ? 

Yours faithfully, 
J. 8. Bua. 
Dept. of Research and Technical Development, 
Messrs. Stewarts and Lloyds, Limited, 
Corby, Northants. 
April 16, 1945, 
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LECTURES ON Sor MECHANICS.—A series of lectures 
on the subject of soil mechanics will be delivered at the 
Institution of Civil Engineers at 5.30 p.m., on Thurs- 
days, June 7, 14, 21 and 28. Non-members of the 
Institution will be admitted on the paymentof 2s. 6d. 
for a single lecture, or 10s. for the series. 








LABOUR NOTES. 


Tue award of the National Arbitration Tribunal on 
the wage application of the National Engineering Joint 
Trades Movement, which was issued last week, gives 
adult male operatives an increase of 4s. 6d. a week 
en the basic rates, Both time workers and piece- 
workers are covered by the decision,’ which is to take 
effect in the first full pay week, but, according to a 
clause in the award, all piece workers will not receive 
the full amount. The Tribunal makes this fairly clear 
in a note which states that the only alteration made 
by the award to piecework prices and bonus and basic 
times is that these prices and times shall be such as 
will enable a workman of average ability to earn at 
least 27} per cent. over the new base rate instead of 
over the old base rate. Existing piece prices yield in 
many instances more than 27} per cent. over the new 
base rates, so that a goodly number of piece workers 
will receive only part of the advance. 





Writing in the latest issue of the Monthly Trade 
Report of the United Patternmakers’ Association— 
before, that is, the award of the Tribunal was issued— 
Mr. Beard, the general secretary of the organisation, 
says that “personally,” he was not “greatly dis- 
turbed” by the refusal of the employers to grant an 
increase of wages. “‘I have,” he writes, “‘my own 
views on this matter, and I feel I should express them, 
although I know that, so far as the general trade union 
movement is concerned, I am distinctly in the minority. 
The value of wages is determined, in my opinion, by 
what the 1/. will purchase, and constant increases, 
which are followed by increases to other trades, only 
result in an increased cost of living with no ultimate 
advantage to the worker; in fact, the final analysis 
shows a loss, for the worker’s savings and trade union 
funds and benefits are worth much less. The only real 
benefit received by skilled engineering workers since 
the last war has been a reduction in working hours from 
53 to 47 per week.” 





‘* What I should like to see,’ Mr. Beard continues, 
‘“‘so far as wages are concerned, is a levelling up of 
earnings within the various crafts. For instance, I 
think that the highly-skilled time worker, whose work 
cannot be measured, should receive something much 
nearer to the earnings of the skilled pieceworker than 
he does now. I wonder if any member of our society 
would be prepared to justify the difference in earnings 
of patternmakers in different parts of the country. 
The patternmaker on the Tyne, the Clyde, and else- 
where, who is on time-work, is not inferior in skill to 
the patternmaker in the Midlands and Lancashire who 
happen to be on “ plus bonus” or piecework. There may, 
or may not, be a difference in output per man-hour, 
but that difference, if one exists at all, is not that 
between, say, 2s. 2d. per hour on the North-East Coast 
and 4s. per hour in the Midlands. In fact, many who 
have been transferred from the Clyde and the Tyne 
to the South have received an immediate increase in 
earnings simply through changing their locality of 
employment.” 





“I think, he adds, “‘the trade union movement 
should try to obtain more equal earnings within the 
respective trades, for all members pay similar contri- 
butions and have, in the main, the same cost of livi 
to meet with, perhaps, some adjustment for rent onl 
travelling in areas like London and the larger cities. 
The general trade union movement does not, however, 
subscribe to this view. They claim that all advances 
should also apply to the pieceworker, who is already 
in receipt of high por yen and, as I have indicated, 
this results in the cost of living rising, with no material 
advantage gained in the ultimate.” 





In March, 71 new members were admitted to the 
United Patternmakers’ Association, the total member- 
ship of which at the end of the month, was 14,045. Six- 
teen members were paid trade benefit, and 267 members 
sick benefit. The number of superannuated members 
was 670. The total income of the Association in the 
fourth quarter of }944 was 21,0801. 4s. 6d. and the total 
expenditure 13,603/. 16s. 1d., and at the end of the 
year the credit balance amounted to 260,010/. 18s. 2d. 





Mr. Bevin, Minister of Labour and National Service, 
told a conference on industrial-accident prevention, 
called by the Royal Society for the Prevention of 
Accidents, at Manchester last week, that the cost of 
workmen’s compensation, which was 17,500,000. a 

r, was computed to be only one-fifth of the total 
to the community. When they took into account, 
he said, the hidden costs in the form of loss of pro- 
duction, loss of time of other employees, when an 
accident disturbed the smooth working of a shop, 
damage to machinery and plant, loss of material and 





the like, they could see how the estimate could grow 
to a total cost of something approaching 70,000,0001. 
@ year. 





It was impossible to measure, the Minister continued, 
what accidents represented in broken lives, wasted 
hopes, disturbed homes, and anxieties concerning 
future employment. Much assistance would be given 
by the Government’s new scheme of rehabilitation, 
but better than rehabilitation was prevention. Training 
in all directions—the training of accident prevention 
officers, the training of new entrants into industry— 
must be emphasised, Mr. Bevin declared, as a pre- 
ventive. Much could be done by a safety officer and 
a works safety committee. 


Sir Wilfrid Garrett, Chief Inspector of Factories, 
who also spoke, said that in this country every year 
there were killed in factories about 1,000 workpeople, 
in mines 800, and on the roads between 6,000 and 
7,000; in addition there was all the loss and suffering 
of non-fatal accidents. Sir Stafford Cripps, Minister 
of Aircraft Production, who also addressed the con- 
ference, referred to the effects of tiredness and worry 
on accident proneness. 


Accordi to Sir Malcolm Trustram Eve, K.C., 
ighanat the Building Apprenticeship and Training 
Council, of 63,976 youths training in this country in 
the various crafts connected with the building industry, 
81 per cent.—51,892—have no written apprenticeship 
agreement. The work of recordi istering 
apprentices had been begun, he said, and the Council 
considered the following points to be essential minima 
for all apprenticeship agreements in the industry :— 
(1) An ent in writing ; (2) an obligation on the 
employer to teach the apprentice his craft; (3) both 
employer and apprentice to be answerable for the 
fulfilment of the agreement to the Area Joint Appren- 
ticeship Committee ; (4) attendance by the apprentices 
up to the age of 18, with pay for one day a week or 
its equivalent, at a technical course. 





Sir Godfrey Ince, Director-General of Man-Power, 
said at a conference of the Ministry of Labour Staff 
Association, in Southport last week, that on all 
matters of re-allocation of man-power, re-settlement, 
and recopversion, they could claim that their plans 
were ready, so that if V-Day came to-morrow, they 
should be prepared to meet the strain. Apart from the 
training of the disabled, their main task in the next 
few years would be to train men for the building trade. 
The Government had stated that the building labour 
force was to be built up to a total of 1,250,000. To-day 
it stood at about 150,000. 


For that purpose, Sir Godfrey continued, they were 
opening a number of training centres during the next 
twelve months. In addition to training for the building 
industry, they would be called to train men and women 
for about 40 other industries. Training of the disabled 
was likely to be a permanent feature. In the imme- 
diate years ahead the emphasis would be on the training 
of the war disabled, but, in the years to come, they 
would be required to train the industrial disabled. 





At a special delegate conference of Irish trade unions, 
held last week, it was decided to sever connections with 
the British Trades Union Congress and to establish a 
national trade union organisation com: of unions 
with headquarters in Ireland and free from the control 
of British trade unions. 





A Brazilian decree, issued in September last, provides 
that a civil servant may obtain leave in case of sick- 
ness occurring to his “‘ ascendant, descendant or col- 
lateral » family members, both blood relations and legal 
relations, or to his wife, if he is not legally separated 
from her. In general, the official must prove (a) that 
his personal attendance on the sick person is necessary 
and would be prevented if he continued to discharge 
his official functions, and (6) that the sick person is 
supported by him. 


Neither of these conditions is to be applied, however, 
in cases of grave illness, and only the first in other 
cases of illness of the official’s father, mother, child or 
spouse. Leave under these provisions is to be granted 
with full pay for a period of up to three months, two- 
thirds pay for any period in excess of three and up to 
six eicatiin, one-third pay for more than six and up 
to twelve months, and leave without pay from the 
thirteenth to the twenty-fourth month. 








/ 
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BOILER DRUMS.* joints -w: had should be dried out, certain | load was applied. As a simple demonstration of the 


. B. Wess, B.Sc. (Eng.), A.M.I.Mech.E., and 
W. B. Cartson, B.Sc., A.M.I.Mech.E. 
(Continued from page 339.) 

In view of the dependence vot the ferruling develop- 
ment work w experimental seat plates and upon 
calculated values of seat deflections, a full-scale trial 
of ferruling in the steam receiver drum of No. 11 boiler 
be Porn om This was possible because the steam 
receiver tubes, although erected, were not expanded in. 
They could be removed to enable temporary short tubes, 
closed at the free end, to be expanded into the holes and 
ferruled. There were 26 3}-in. and 44 4-in. holes 
available, and, it was suggested by calculations, the tube 
holes of this drum would strain under hydraulic test 
more than those in the other drums, owing to its com- 
paratively high ligament efficiency. Moreover, the 
receiver could be ily isolated and hydraulic tests 
effected at pressures above the boiler test ure 
of 2,200 Ib. per square inch. The objects of this trial 
were to confirm the expectations of leakage pressure of 
a ferruled joint, and to provide a thorough practical test 
to justify the decision to ferrule the 2,392 tube ends in 
the four drums of each boiler ; to obtain experience of 
ferrule fitting and expanding under normal erection 
conditions ; and to obtain actual measurements of free 
tube-hole enlargements under hydraulic test, to replace 
the calculated values used up to that time. 

Particulars of the drum were given in Table II, on 
page 317, ante; while Fig. 18, opposite, is a photograph 
of the drum under test. The short closed tubes can be 
seen expanded into the tube holes, the normal tubes 
being lashed up ide. During expanding, mea- 
surements were made of tube plate deflections local to 
the seats using a gas-face extensometer, shown in 
Fig. 18. Measurements were also made of back gauge, 
tube_extrusion, expander cage turns, and mandrel 
travel. Ali 3}-in. and some of the 4-in. tubes, which 
were all about 0-50 in. thick, were expanded by the 
four-roller fixed-cape expanders, to coi with 
the original expanding treatment of both boilers. A 
proportion of these tubes was then further expanded by 
the three-roller fixed-cape expanders, to correspond 
with the re-rolling which had been carried out on No. 10 
boiler. The remainder of the 4-in. tubes were 0-438 in. 
thick, representing the re ment water cross-over 
tubes which had been fitted to No. 10 boiler, and they 
were expanded in one operation by the three-roller 
fixed-cape der. Two 4-in. and two 3}-in. holes 
were left free, but were blanked off on the inside of the 
drum by watertight plates, to.enable direct micrometer 
measurements to be made of the increase in free-seat 
bore during hydraulic tests. 

For the first receiver test, about half of the tubes 
only were fitted with ferrules as used in the develop- 
ment tests, a range of diameters being available to suit 
the tubes. This was to obtain a direct comparison 
between ferruled and non-ferruled tubes as early as 
possible, so that material for ferruling the complete 
boiler could be ordered while the investigation con- 
tinued. The ferrules, which were lightly hammered into 
the tubes until the preformed bell was in contact with 
the tube bell-mouth, were rolled in, using standard 
3-in., 3}-in. , and 4-in. three-roller fixed-cape expanders 
with the cages modified to suit the range of ferrule 
sizes. In each case, the expander was tightened in the 
ferrule by hand lever; power expanding was then 
carried out to several total amounts in the various tubes. 
Increase of ferrule bore was used as a measure of expand- 
ing, and it was found that this value had a constant 
relationship to mandrel travel; also to cage turns, 
when rolling ferrules of approximately the same internal 
diameter. A completed ferrule in the steam receiver 
drum is shown in Figs. 19 and 20, opposite. 

Pressure was raised in stages to 2,750 lb. per square 
inch, and it was shown that, in general, the | 
pressure of the ferruled tubes was about twice that of 
the plain tubes. The numbers of plain tubes which 
were leaking at each pressure, expressed as percentages 
of the totals, are shown in Fig. 21, opposite. It will 
be noted that practically all these tubes leaked, but 
most became tight again as the pressure was further 
increased. In every case, leakage was either at the 
top or bottm of the tube; that is, on the major axis 
of the seat oval. All the remaining plain tubes were 
re-expanded—to provide tube bores of standard sizes— 
and then ferruled ; and certain of the existing ferrules 
which were considered to be unsatisfactory were cut 
out and replaced. It was noticed that re-expanding 
a tube which had leaked under hydraulic test drove 
beads of water out of the seat. As it had been sug- 
gested that water remaining in a seat groove might 


By W. B. Saannon, M.I.Mech.E., C. W. Pratt, B.Sc. 
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* Paper presented at a joint meeting of the Institution 
of Mechanical Engineers and the Institution of Electrical 
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tubes were heated as a trial to 250 deg. F. with a 
torch. Measurements of seat deflection during thi 
operation indicated that the joint stresses became 
partly relaxed, and re-expanding was n : 

Water pressure was reised in stages 10 3,000 Th. per 
square inch. The percentages of ferruled tubes which 
leaked as the pressure increased are shown on Fig. 22, 
opposite. It will be noted that, as in the case of the 

in tubes in the first test, many ere stopped as 
the pressure was further increased. tubes which 
were still leaking at 3,000 Ib. per square inch were 
lightly tapped with a 2-lb. hammer, and the leakages 


effect of seat strain on an expanded joint, two short 
open-ended tubes were rolled into the 4-in. holes, which 
were blanked off by watertight plates inside the drum 
and one of these tubes was ferruled. At 3,000 Ib. per 
square inch, the plain tube was rotated easily in its 
seat, using a 2-ft. pipe wrench, while the ferruled tube 
could not be moved. 

Some of the first tubes to be expanded were out 
out before hydraulic test for examination purposes 
and it was found that there were permanent increase, 
in diameter of the tube seats near & gas face, varyj 





up to 0-004 in. Consequently, extensometer measure. 


TABLE VII.—EXTENSOMETER READINGS DUE TO FERRULING IN STEAM RECEIVER, AND LEAKAGE PRESSURES, 









































Gas-Face Extensometer Readings 
Tube. Ferruie Expanding. Due to Ferrule Expanding. 
Hydraulic 
Gauge Thousandths of an inch. Leakage 
i a ub ae 
n inc ° 
ou WD. per Sq. 
, |\CageTurns. Exceptional Features. Expander — — In. 
Inches. Rn | Expander | Expander 
y “ in Ferrule. Removed. 
3 3 4 0-6 2-55 1-13 2,500 
4 4 0-5 2-6 1-05 2,750 
3 5 4 0-9 2-92 1-04 2,500 
3 6 3 belling rollers 4 0-4 3-1 1-12 2,750 
; 4 0-1 2-8 1-0 No leak 
4 5 6 0-2 4-05 1:7 2,750 
4 6 4 roller expander 6 0-7 4-3 1-3 No leak 
4 8 6] 0-4 4-85 1-95 2,750 
+ 8 Ferrule *& in. short 6 0-5 4°25 1-7 2,500 
4 8 Knurled ferrule 6 1-1 4-4 1-35 2,500 
4 8 Expanded slowly : 70 minutes 6} 1-1 4°5 1-9 2,750 
4 8 Expanded fast : about 3} minutes 6 0-4 5-22 1-82 2,750 
4 10 6 1-0 4°65 1-95 2,750 
| 








TABLE VIII.—DrvumM Srress aND FREE-SEAT DEFLECTIONS DUE TO 2,240 LB. PER SQUARE INCH WATER 























PRESSURE. 
Ba ET Fe 
Steam Receiver. iiven. vei 
Internal diameter of drum, inches. . pe oo om oe mS ia 2 48 42 
Measured thickness of drum, inches = a mm Ed os os ne 2 4 3h 
Calculated hoop stress near the gas face in undrilled plate = T, tons per square inch 7-9 5-5 5-38 
Diameter of tube hole = d, inches + Be _3t 4 4 4 
qe ee ao howe Je “a poe a ‘ ‘ a a. . i 
Ligament efficie ‘or long. stress), cent. .. <é ‘a * she ine say y 33 say 32 say 
Deceeaciealietell Uieie GaietnA ta neos ont mnterctlin; tough ger cgiiae inch... 11-6 12-4 14-0 13-4 
Circ. to drum, thousandths of aginch .. 6-1 7-5 4-9 5-3 
Measured + Long. to drum, thousandths of an inch 1-4 1-6 1-7 1-8 
Diametral Mean, thousandths ofaninch .. eS. 3-75 4°55 3-3 3°55 
seat deflection) 7 5 i. aor 
Cire. to drum, thousandths of an inch .. “in 3 4-6 3-8 3-7 
at mid-length} Calculated for J Tong to drum, thousandths of an inch 2-3 2-8 2-7 2-7 
fiat plate. Mean, of an inch = 3-0 3-7 3-35 3-2 














TABLE IX.—EXPANDED Jornt LEAKAGE PRESSURES IN BATTERSEA DRUMS, LB. PER SQUARE INCH. 





Steam Receiver Test. 


Downtake Drum. 





All Tubes 4 in. Outside Diameter. 


4 in. Thick Tubes. 


% in. Thick Tubes. | } in. Thick Tubes. 






































| 
| | 
| Plain. | Ferruled. Plain. Ferruled. | Plain. | Ferruled. 
| 
Observed Initial leakage .| 1,000/1,200 | 2,100/2,300 1,000/1,500 | 2,500/2,700 | 1,350/1,600 ° 
average | atl 
drum 2 | Tighten up .. -| 1,800/2,000 | 2,200/2,800 | 2,200/2,500 2,800 Not — 
pressure observed 
3 | Contact pressure = hydraulic | 
pressure .. we pat 1,670 | 2,450 1,800 2,780 2,020 3,020 
4 | Contact — = hydraulic | 
pressure plus 0-5 ton per 
Estimated sq. in. a4 ea wi 1,450 2,280 | 1,500 2,600 1,750 2,830 
average t —— 
drum 5 | Contact Laas pl hydraulic 
jure ure ton 
a ‘a> és pan ¥ 1,200 2,100 | 1,200 2,400 1,460 2,620 
6 | Axial slip (contact pressure | 
= 1-6 x hydraulic pres- 
sure) 6 oe dhe 1,520 2,440 1,590 2,710 1,820 2,890 














immediately ceased. In Figs. 21 and 22, the full lines 
refer to the 3}-in. tubes, } in. thick; dotted lines, to 
4-in. tubes, } in. thick ; and chain-dotted lines, to 4-in. 
tubes, % in. thick. 
Heavy external bending loads were subsequently 
applied to 16 ferruled tubes in turn while the hydraulic 
ure was maintained at 2,240 Ib. per square inch. 
This was to represent a type of loading which might be 
produced in service by expansion movements, etc. One 
tube leaked at a bending moment of 3 tons-feet, and 
at 4} tons-feet four tubes leaked. This bendi 
moment, combined with the drum pressure, wo 
produce a longitudinal tensile stress in the tube of 





about 18 tons per square inch, and, as this was approach- 


* No leakage up to 2,200 Ib. per sq. in. 


ments, when expanding tubes into drum seats for the 
first time, had to be abandoned. When expanding 
ferrules, however, there was no permanent set of the 
seats. Table VII, herewith, shows a summary of 
some of the gas-face extensometer readings taken, 
circumferential to the drum, on ferrule expandings, 
together with the pressures at which slight leakage 
occurred during the su t hydraulic test to 
3,000 Ib. per square inch. It will be seen that the 
residual extensometer i which were a measure 
of the increases of seat spring near the face, due 
to the ferrule—were not noticeably affected by the 
amounts of rolling, as measured by the numbers of 





cage turns. With the 4-in. ferruled tubes, differences 
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EXPANDED TUBE JOINTS IN BOILER DRUMS. 





Fie. 18, Gas-Faczk ExTENsOMETER ON STEAM RECEIVER. 
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Fig. 21. 
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Fig. 22. 





fn of Tubes Leaking 
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v) rum .. Lb. per Sq.In. “excoernnic” 
TABLE X.—REsULTS OF HyDRAULIC TESTS AFTER FERRULING DRUMS. 

—_— | No. 11 Boiler. No. 10 Boiler. 
re Bi. | -B2 01 02 El E2 01 
Pressure, Ib. per sq. in. . «| 2,220 (1,975) | 1,975 2,075 1,900 1,975 1,975 2,075 
Duration, minutes oa p 90 90 110 60 135 210 60 
Number of tube ends oe 2,388 2,392 2,392 2,392 2,388 2,388 2,392 
Number of leakages in:— | | 

Receiver +e ad va 19 | 15 10 10 51 7 7 

Uptake drum 1 0 0 0 64 0 0 

Downtake drum 1 | 3 2 2 71 0 1 

Mud drum .. 0 0 0 0 25 1 1 
E, Erectors’ preliminary tests. O, Official tests. 


in the expanding procedure, although having some 
effects on the residual extensometer readings, did not 
appear to influence the hydraulic tightness of the 
joints. This indicated that ferrule expanding is not 
a critical operation requiring fine control, and is there- 
fore suitable for general boiler-erection practice. In 
several cases, after a ferrule had been cut out, the re- 
maining spring of the seat was higher than that due 
to the original tube expanding, as might be expected. 
Subsequent re-expanding of the tube alone reduced the 
spring to its original value. A new ferrule expanded 
into the same tube gave about the same result as the 
first ferrule. Deflection measurements were made on 
the gas face only and may not completely represent 
conditions in the bore of the seat. 

Mier t ts of the increases in the bore 
of 3}-in. and 4-in. free seats were made during the 
hydraulic tests. All the increases were elastic. The 
values obtained were corrected to a hydraulic pressure 
of 2,240 Ib. per square inch, and they are given ‘in 
Table VIII, opposite, together with corresponding 
measurements which were made later in the bores of 
4-in. seats in the uptake and downtake drums of No. 11 
boiler. Table Vill also includes estimated values of 
free seat deflection. The measurements show, par- 
ticularly in the case of the steam receiver, both greater 











circumferential deflection and more pronounced ovality 
than the values estimated for flat plates. The drum 
shells are thick and curved, and, in addition, the stress 
system assumed by the Lamé theory for thick cylinders 
is not maintained in a non-uniform cylinder such as a 
boiler drum with holes drilled around part of the 
circumference. A complete method for estimating free- 
hole deflection more applicable to boiler drums has 
yet to be determined, but an examination of the 
measurements shows that, within the limits of the 
observations at Battersea, the circumferential (and, to 
a lesser extent, the mean) deflections are almost entitely 
dependent upon the hoop stress in the undrilled plate. 
This suggests two simple empirical relations : 
Diametral deflection circumferential to the drum = 


(1) 
c , Td. 

Mean diametral deflection = 2-0 x Ez ™. (2) 
where T is the hoop stress in the undrilled plate, tons 
per square inch, d is the diameter of hole in inches, and 
E is the modulus of elasticity. Values of deflection 
estimated by the above relations agree with the mea- 
sured values within the limits of accuracy of the 
micrometer measurements. It will be noted from these 


3-1 x > in. 








Fig. 19. ExpanpEpD FERRULE IN TUBE. 


results that the usual method of drum design—that is, 
choosing the thickness to give a predetermined average 
stress in the weakest ligament between tube holes— 
results in greater hole strain in the circumferential 
direction in a drum with widely spaced holes. 

During the hydraulic tests, a number of strain 
measurements were made on undrilled parts of the 
drum surface, and on the overall length and diameter 
ofthe drum. Although there were some local variations, 
it was confirmed in general that the strains agreed with 
values calculated by the Lamé formula. A check was 
made on circularity and concentricity of the bore of 
the drum near the centre line, where most of the strain 
measurements were carried out. It was found that the 
drum was about 0-05 in. oval on both the inside and 
outside diameters, and that the bore was about 0-1 in. 
eccentric. 

Consideration of the incidence of tube leakage in 
the steam receiver, as illustrated by the curves in 
Figs. 21 and 22, suggest that, when the contact pressure 
at the top and bottom of the seat becomes sufficiently 
reduced, water gains access to the interface and leakage 
results ; and that, as the boiler pressure increases, the 
contact pressure becomes further reduced until the 
axial force is sufficient to cause the tube to slip. This 
results in a high local contact pressure around the seat 
groove, like a valve seat, thus preventing further leakage. 

The observed leakage and tightening-up pressures 
for the plain and ferruled }-in. and ¥-in. thick tubes 
in the steam receiver, and also for the }-in. thick tubes 
in the downtake drum, are summarised in Table IX, 
opposite, together with estimated values of hydraulic 
pressure representing several theoretical conditions. 
This table shows that the calculated contact pressure 
at the major axis when leakage begins is still consider- 
ably higher than the theoretical minimum requirement 
(that is, equal to the hydraulic pressure), possibly for 
the following reasons: (a) the method of ae me | 
the effect of seat ovality due to drum pressure is’ 
on measurements of major and minor axis deformation 
only ; in practice there may be local variations of seat 
contour, when strained, which result in greater local 
reduction of contact pressure than the estimations 
suggest. In addition, the tubes which were experi- 
mentally deformed ovally were free, whereas in a tube 
joint there is circumferential restraint between the 
contact surfaces, resulting in either greater resistance 
of the tube to oval deformation, with consequent 
greater reduction of contact pressure at the major 
axis, or circumferential slip of the contact surfaces 
which might cause leakage; (b) although the contact 
surfaces of a dismantled joint may appear to have been 
closely bedded, tube extrusion and movement during 
rolling and subsequent removal of the expander, 
together with possible influences of the belling roller, 
may result in local variation of contact pressure. 
A higher average contact pressure would then be 
required to maintain the minimum contact pressure 
equal to the hydraulic pressure. 

It is confirmed that the estimated average contact 
pressure required to ensure tightness must include a 
margin’ over and above the hydraulic pressure. This 
margin is probably constant within certain limits of 
tu'e thickness. Examination of the observed leakage 
pressures in conjunction with diagrams similar to Fig.17, 
page 339, ante, suggests, for the plain and ferruled tubes 
at Battersea, a value of 1 ton per square inch. 
pressures estimated on this basis, shown in the fifth 
line of Table IX, then agree well with observed values 
in all cases. The cessation of leakage from the plain 
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tubes, it will be noted, takes place at a somewhat higher 
value than the estimated slip pressure based on a friction 
factor of 0-5. With the ferruled tubes, agree ment is 
more satisfactory. 

While No. ‘10 boiler was in service at the reduced 
pressure of 800 Ib. per square inch, the erection e “ 
ing of No. 11 was recommenced. Subsequen 
view of the good results of the receiver trial, 
faving atti comepbihaiia aude tx Gs-teeaie of 
the —. rtion of No. 11 boiler was undertaken 
and concluded. After the boiler had 
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TRACTS OF SPECIFICATIONS RECENTLY 
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The number stare omen to St Spestiertios 
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casted sheet SING Rden Gt te dram walling date of the acceptance 
pressure of 1,505 Ib. per square inch, confirmation of | Complete Specification is wen after the abstract in 
the tightness of the ferruled e ings was obtained coh, i are has sealed, when 
by ipo ae oe 10 was Any pereon at any time within two the 
then undertaken with equally good results. of the adve of the acceptance of a Complete 
Table III, on page 317, anie, details the total number Specification, notice at the Patent of 


of peaglar esr in the drums of each boiler. Tube — 
messes before e were up to 4 in. greater 

the nominal poe rea dg The ‘acne diameter of 
every tube end was measured, using a motor car 
cylinder-bore micrometer, before deciding upon ferrule 
external diameters. In No. 11 boiler, re-e 

was carried out, because visual examination n of expand- 
ings cut out from No. 10 boiler indicated that this 
would be beneficial. The opportunity was taken, by 
prescribing the final mandrel projections, to produce 
a range of standard internal diameters, with the object 
of facilitating the fitting of the machined ferrules. 
Three-roller expanders were used, and the tube ends 
were finished into size groups varying in steps of 0-02 in. 
on the internal diameter. 

Ferrules similar to those previously described were 
used. Their thicknesses were } in., .4 in., and ¥% in., 
for the 4-in., 3}-in., and 3-in. tubes, respectively. They 
were machined into groups of graded size to provide 
an easy driving fit into the tube ends, and were suitably 
marked for selection in the drums. As no preparatory 
re-expanding had been carried out on No. 10 boiler, 
@ greater number of ferrule sizes than in No. 11 boiler 

was necessary to cover the same range of tube bores. 
an series of expanders, sufficient for all ferrule diameters, 
was manufactured to the three-roller design shown in 
Fig. 4, on page 319, ante. After lightly driving a ferrule 
into position, an expander was inserted and tightened 
by hand lever. The ferrule was then expanded, using 
air power, to a number of cage turns selected to corre- 
spond with the required mandrel travel. Wear and 
failure of the expander parts was rather heavier than 
when rolling the tubes, particularly in the 3-in. tubes. 
The difficulty in this case was overcome by using a 
ball-bearing steel for the small-diameter mandrels, and 
by expanding the ferrules in two stages, using belling 
rollers for the finishing stage only. 

Although the trial in the steam receiver had demon- 
strated that ferruled expandings could withstand more 
than 3,000 Ib. per square inch pressure, extremely 
slight leakages had occurred a little below the originally 
specified test pressure of 2,200 Ib. per square inch. It 
was considered advisable, in the case of the ferruled 
boilers, to avoid water entering the tube seat grooves, 
To this end, consideration was given to reducing the 
test pressure, having in mind that the hydraulic test 
at site after erection is not a structural test, but is 
intended to ensure that there will be no joint leakages 
in service. By agreement with the insurance company 
the following lure was laid down : (1) preliminary 
testing after ferruling was not to exceed 1,975 Ib. per 
square inch; (2) the official test pressure was to be 
2,075 Ib. per square inch, that is, 1} times the maximum 
safety- tw load ; and (3) in the event of minor leak- 
ages at the test pressure, of not more than 20 per cent. 
of the expanded joints, the pressure was to be reduced 
to 1,750 lb. per square inch and then raised to 1,975 Ib. 
per square inch. If minor leaks persisted at 1,975 Ib. 
per square inch, consideration would be given on site 
to the acceptance of a test at 1,900 Ib. per square inch. 

The results of the tests on the completely ferruled 
drums of Nos. 10 and 11 boilers are given in Table X, 
page 359. It will be noted that most of the leakages 
occurred on the receivers, but a comparison of the 
tube hole deformations due to drum pressure given in 
Table VIII provides the explanation. At the first 
erector’s test on No. 11 boiler, a combination of circum- 
stances caused the intended pressure of 1,975 Ib. per 
square inch to be exceeded, but the pressure 
namely, 2,220 Ib. per square inch, was held for only a 
comparatively short time. The ferrules of the 12 
leaking tubes in the second official test were cut out, 
and new ferrules were expanded in the tube ends. The 
first erector’s test on No. 10 unit was not quite so 
satisfactory as that on No. 11, but this was expected, 
bearing in mind the earlier attempts to obtain tight- 
ness by re-expanding. Some 40 ferrules were refitted 
before the second erector’s test. The official test was 
accepted the first time. In each boiler, there are 
2,392 ferrule expandings and the final results obtained, 
namely, 12 very minor leakages on No. 11 boiler and 
six on No. 10, may be considered excellent. Apart 
from these, all the joints were “ bone dry.” 

(To be continued.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 

564,329. Lathe Centre. Harold Andrews Grinding 
Company, Limited, of Birmingham, and H. Andfews, of 
Birmingham. (3 Figs.) May 31, 1943.—The invention 
is a lathe centre in which the tip which takes the load 
and wear can be made economically of high-grade steel 
and can be replaced at a minimum cost if wear does 
take place. The body a of the centre is of ordinary 
steel and can be a centre which has already been in use 
and worn at the nose. The tip is cut off and an axial 





(564,329) 


bore is drilled of a diameter equal to the dimension across 
the corners of a square-section bit b of high-speed tool 
steel. The centre is heated and the bore is filled with a 
molten low melting-point alloy. The bit is then pressed 
into the bore. The setting metal fills thespaces between 
the flat sides of the bit and the wall of the bore, but the 
axial load on the bit when the centre is in use is taken 
directly by the body of the centre. The bit is ground 


to a conical nose conforming with ead contour of the nose 


of the centre. (Accepted September 22, 1944.) 


PRINTING AND ALLIED MACHINERY. 

565,075. Plate Cylinder. Goss Printing Press Company, 
Limited, of London. (7 Figs.) April 25, 1942.—The 
invention is a high-speed plate cylinder of the type 
adapted to receive semi-cylindrical stereotype printing 
plates. It is an object of the invention to provide means 
for adjusting and releasing the intermediate and end 
clamps. The printing cylinder 10 may receive and 
hold four plates lengthwise and two around, each plate 
corresponding to one newspaper page. The central 
plates are designated 12 and the outer plates are desig- 
nated 14, one only of each being shown. At the centre 
of the cylinder 10 and extending circumferentially is 
a conventional centre ring which is undercut to receive 
and overlie, and thereby clamp, the inner bevelled 
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edge of each inner plate 12. Extending axially of the 
cylinder surface are a plurality of grooves 20, for each 
plate 12, which grooves are undercut and extend from 
the end of the cylinder to a pgint well beyond the outer 
edge of the inner plate 12 and are adapted to receive and 
hold the various movable plate clamps. The groove is 
T-shaped, having bevelled edges 21, these edges, the 
central portion 22 of the bottom of the groove and the 
adjacent edges 23 being enlarged to give adequate clear- 
ance with respect to the plate clamp which is to slide in 
the groove. At the end of the cylinder means are provided 
for moving the plate clamps to and from plate clamping 
position to release or secure the printing plates and these 
means comprise a common plate 28 provided with means 
for moving the plate towards and from the cylinder. 
Within each of the grooves 20 is an internally and 
externally threaded screw rod 30, the outer end of which 
projects through an aperture in the plate 28 and is headed 





to facilitate turning. A collar 32 is provided on the rod 





and between the collar 32 and plate 28, a heavy compres. 
sion spring is maintained to be further compressed when 
the plate 28 is moved towards the end of cylinder 19, 
Near the outer end of each rod 30 is a plate clamp 
threaded to engage the external threads of the rod anq 
having an undercut jaw to engage the outer bevelled edge 
of the outer plate 14. The position of the clamp may be 
varied by the threaded rod 30 to accommodate plates of 
different width, and the inner threads of the rod are: prefer. 
ably of the same hand and of one-half the pitch of the 
outer threads so that as the rod 30 is turned the rod 46 jg 


a| moved axially inwardly or outwardly of the cylinder at 


one-half the speed of the inward movement of the clamp. 


the | The plate clamps have oppositely facing undercut jaws 


42, 43 extending beyond the cylinder surface anid cach 
adapted to engage-a bevelled edge of a plate. The 
clamps are formed with oppositely extended recesses 
and are apertured axially to receive rods 46 around each 
of which is coiled a strong compression spring arranged 
within the recesses and of less strength than the spring 33 
while being of sufficient strength to exert holding pressure 

on the edges of the plates through the faws. (Accepted 
October 25, 1944.) 

STEAM ENGINES, BOILERS, ETC. 


564,745. Sealing Leaks in Riveted Joints. John 
Thompson Water Tube Boilers, Limited, of Wolverhamp. 
ton, and A. L. Napier, of Wolverhampton. (2 Figs.) 
February 12, 1943.—The invention is a method of dealing 
with leakages at the commencement of the leakage 
channel. The drawing shows a double riveted double 
butt strap joint of a boiler drum. One of the rivets 
leaks externally when the boiler has been tested hydraulic- 
ally under pressure. To seal the leak, the leaking rivet 
is removed and into the rivet hole is fitted a hydraulic 








sealing plug. This plug is made in two parts 4, 5 each 
consisting of a flanged head, one of which 4, has a screwed 
shank 6 which enters a tapped hole in the other. The 
part 4 with the screwed shank also has a tapned recess 
at its outer end at the base of which recess is fitted a 
nipple 9 to suit a standard grease gun. From the nipple 9, 
which embodies a spring-loaded non-return ball valve, a 
duct 11 extends axially into the shank 6 and, just 
beyond the head of the part 4, this duct has a radial 
outlet 12. Underneath the head of each plug part is a 
sealing washer 24. The plug parts 4, 5 are constructed 
to fit in the rivet hole and the plug is assembled by 
first inserting one of the parts into one end of the hole 
and then inserting the other part into the other end and 
screwing them together. In use, a grease gun charged 
with an indicating liquid such as water tinted with aniline 
dye or fluorescein can be applied to the nipple and in- 
dication liquid is forced through the duct 11 into the 
rivet hole around the plug shank 6. The plug dimen- 
sions are such that the liquid space extends beyond the 
boiler shell 14 on either side so as to embrace the joint 
surfaces 15 between the shell and the two butt straps 16. 
The indicating liquid under pressure penetrates the 
cavities of the joint, following (in reverse) the path of 
the leakage and emerges at the commencement of the 
leak which can now be caulked at the inner end. This 
done, the hydraulic sealing plug is removed from the 
rivet hole 3 and a new rivet inserted. The drawing shows 
an alternative method of use in which, instead of 4 
separate grease gun being used for forcing an indicating 
liquid into the leak, a cylinder 20 containing a piston 
operated by a threaded rod 22 is screwed on to the plug 
part 4 over the nipple 9 and charged either with the 
indicating liquid or some inert substance in plastic form, 
such as red lead or manganesite paste. This would also 
show the commencement of the leak, which would be 
suitably caulked. The use of a plastic substance has the 
advantage that it can be used to fill all cavities in 
@ joint constituting aleak and, as it fills out the cavities 
permanently, it prevents any possibility of the occurrence 
of corrosion effects, as well as preventing leakage. (Ac- 
cepted October 11, 1944.) 
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May II, 1945. 


FIFTY YEARS OF 
SCIENTIFIC INSTRUMENT 
MANUFACTURE. 


Tue British scientific instrument industry as a 
whole is by no means new, several firms having 
been engaged in it continuously since early in the 
Nineteenth Century. During the present century, 
however, the industry has developed rapidly, owing 
to the increasing need for laboratory and research 
apparatus, as well as for instruments to measure 
physical quantities in industrial processes under 
conditions which are not usually ideal for the 
employment of delicate apparatus. These require- 
ments have been met by a number of British firms 
whose records would make interesting reading, but 
we have selected one because it was fifty years ago 
to-day, on May 11, 1895, that this firm, then known 
as the Cambridge Scientific Instrument Company, 
was registered as a limited company, although it 
had existed as a private company for 17 or 18 years 
prior to that date. In Cambridge, considerable 
difficulty had been experienced in obtaining appa- 
ratus for use in the University laboratories and in 


Fie. 1. Mr. A. G. Dew-Smits. 


designing and manufacturing equipment for a 
variety of research work. Most of the apparatus 
used for physiological work had been developed 
abroad and had to be imported into this country. 
This state of affairs imposed great difficulties which 
were accentuated when Dr. (later Sir) Michael 
Foster, who was the Prelector in Physiology and 
was appointed to the new Chair.of Physiology in 
1883, wished to equip his laboratory with appa- 
ratus. Mr. A. G. Dew-Smith, who was a pupil 
and colleague, came to his assistance and provided 
a workshop with a skilled instrument maker, and 
himself supervised and tested much of the appa- 
tatu. Dew-Smith, whose portrait is given in 
Fig. 1, was a wealthy amateur, and a member of 
Trinity College ; he held no University appointment, 
but was closely associated with University activities. 
He worked in the Laboratory of Mechanisms 
(later to become the University Engineering Labora- 
tory) until in 1878 he moved to his own premises. 
The first workshop was situated at 18, Panton-street, 
Cambridge, and the business was carried on under 
the name of the mechanic, Robert Fulcher, although 
Dew-Smith financed and controlled the enterprise. 
The Cambridge Scientific Instrument Company first 
came into being in January, 1881, when Mr. Horace 
Darwin, for the sum of 1,050/., entered into equal 
partnership with Dew-Smith and the arrangement 
with Fulcher was terminated. 

Horace Darwin, the youngest son of Charles 








Darwin, the famous biologist, was born at Downe 
in 1851. He was constitutionally delicate and 
educated by governesses and tutors before going to 
Cambridge in 1871. He entered Trinity College 
and took his degree as a senior optime in 1874, later 
becoming a member of both the Institution of 
Mechanical Engineers and the Institution of 
Civil Engineers. For a few years subsequently he 
worked in engineering firms, but decided to return 
to Cambridge where Michael Foster introduced him 
to Dew-Smith, and the connection was thus estab- 
lished. In 1880, he married Emma Cecilia Farrer, 
the daughter of Lord Farrer, the eminent statis- 
tician, and there were three children of the marriage. 
Erasmus, the only son, and later a director of the 
company, was killed on service in the last Great War. 

Darwin had been much influenced by Clerk 
Maxwell, particularly in his conception of geometric 
design, and he entered into the partnership with 
Dew-Smith with a marked ability in designing 
mechanical apparatus. It would appear that Darwin 
took over the management of the works which then 
had seven employees, and became responsible for 
the design of instruments and for consultation with 
those requiring spe¢ial equipment ; he not infre- 
quently acted as his.own traveller, delivering and 





In January, 1881, Mr. W. T. Pye, a skilled 
mechanic, was engaged as foreman and subse- 
quently arose to the position of works manager. 
He terminated his employment with the company 
in 1898, when he entered into partnership with his 
son, Mr. W. G. Pye, to assist in carrying on the 
instrument business known by that name, their 
works in Chesterton being subsequently absorbed 
by Messrs. Pye Radio, Limited. Darwin showed 
particular interest in the training of young instru- 
ment makers. He does not appear to have instituted 
any form of indentured apprenticeship, but pre- 
ferred to remain free to observe the ability of the 
young men he employed and to encourage those who 
showed definite ability and liking for the exacting 
work required of them. During the early years 
the work was of a very varied character and, in 
addition to instrument work, the company undertook 
the publication of the Journal of Physiology, edited 
by Professor Michael Foster and printed by the 
Cambridge University Press, who, subsequently to 
1884, undertook the publication. Many of the 
illustrations for the journal were produced by the 
lithographic department of the company. The 
photographic and lithographic department was 
largely in the hands of Dew-Smith, who was an 
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Fic. 2. Works rw St. Tress-row. 


fitting up apparatus himself. One of the original 
employees, a mechanic of great skill, George Meaden, 
remained with the firm until he retired after nearly 
fifty years’ service. Most of the earliest instruments 
had physiological or biological applications, the 
most outstanding of which were microtomes used 
for cutting thin sections of animal or vegetable 
tissue for subsequent microscopical examination. 
Considerable difficulty was experienced at that 
time in obtaining employees sufficiently skilled for 
the exacting requirements of the new firm, and the 
partners went to great trouble in the selection of 
suitable mechanics, the standard rate for an instru- 
ment maker then being 8d. per hour. An interesting 
letter to a prospective employee reads as follows :— 


18.5.81. 


“e Str, 

In reply to your letter of yesterday’s date, we do not 
want specially Barometer or Thermometer Makers. 
What we do want are really first class Instrument 
Makers used to Lathe, Vice, Finishing and Lacqueripg. 
If this is your Case you may try the job on your own 
Terms with prospect of a rise. But please do not come 
unless you feel you can turn out work of the highest 
class. 

No travelling expenses allowed. 

Faithfully yours, 
A.G.D-S. for the Company. 
Mr. R. Solomon, 
291, Globe Road, 
Bethnal Green, London. 





acknowledged expert, the work carried on under 
his direction being comparable with the best. pro- 
duced by the famous lithographers of Leipzig and 
Frankfurt. The coloured plates made by Dew- 
Smith and included in the report on the Krakatoa 
eruption, issued by the Royal Society in 1888, are 
still considered of outstanding merit. Dew-Smith 
himself also produced a series of exceptional photo- 
graphic portraits of contemporary men of eminence 
by the carbon process, and some of these are pre- 
served in Trinity College Library, to which they were 
presented by Lady G. H. Darwin. The lithographic 
department continued until 1891, when Dew-Smith, 
on the dissolution of the partnership, handed the 
work and plant over to his assistant, E. Wilson, who 
disposed of it to the Cambridge University Press in 
1913. 

The instrument work rapidly outgrew the capacity 
of the restricted premises in Panton-street, and 
early in 1883 the firm moved to more commodious 
premises in St. Tibbs-row. A letter announcing the 
change was circulated and it is of interest, as an illus- 
tration of the lucidity of Horace Darwin’s compo- 
sition, that this letter was subsequently used in a 
university examination, by the side of a passage from 
Emerson, for rendering into Greek prose. A Greek 
prose translation of this circular by R. D. Archer- 
Hind will be found in his Translations into Greek 
Verse and Prose, Cambridge University Press, 1905. 
This clarity of expression was a characteristic of 
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Fie. 3. CaMBRIDGE RockInNG MICROTOME. 


Horace Darwin’s correspondence and catalogue 
writing, and established a standard which it has 
been one of the aims of the company to maintain. 

The new works in St. Tibbs-row, illustrated in 
Fig. 2, page 361, was provided with a gas engine, all 
work before this time having been done on treadle 
machines. The engine was installed on the ground 
floor and the workshop was situated on the upper 
floor. A saw-bench installed at this time remained 
in use in the company’s workshops far over 50 years. 
To the premises at St. Tibbs-row came many eminent 
men of science, headed by Charles Darwin himself, 
who visited his son’s works a few months prior to 
his death. Here were made anthropological instru- 
ments for Sir Francis Galton, cloud cameras for 
the Kew Observatory, a temperature regulator for 
the Board of Trade, and a large range of physio- 
logical and physical instruments for the University 
Laboratories. In 1883, the company made the 
Rayleigh electric motor used by him in his researches 
“On the Absolute Value of the B.A. Unit ” (Phil. 
Trans., 1883, Part I, Appendix). This was a syn- 
chronous motor operated by a tuning fork and was 
widely used subsequently as a timing motor. 
Darwin produced his first catalogue (as distinct from 
fly sheets) in 1891 and this was illustrated by line 
drawings and woodcuts. 

Of particular interest was the temperature regu- 
lator made at the request of the Board of Trade 
in 1885. It was required to maintain a bath at a 
constant temperature independent of changes in 
ambient temperature. The method employed was 
similar to one already developed by the Bureau 
International des Poids et Mesures, at Sévres, in 
which the heat-sensitive element was a closed vessel 
containing a highly volatile liquid supporting a 
mercury column which acted as a valve and ad- 
mitted more or less gas to the heating burners. 
Darwin’s improvements consisted in making the 
device independent of changes of barometric pres- 
sure, which is an important factor when highly 
volatile liquids are employed. This he did by 
arranging a second column of mercury, acting as a 
barometer, to open or close a second relay valve 
and thus increase or decrease the gas supply as the 
height of the column varied. To make this second 
relay sufficiently sensitive he arranged for the 
column to be tilted in an inclined plane and thus 
make greater linear movement for a given change 
in height. The gas burners were placed so as to 
heat air pumped through a tube and bubbled 
through the constant-temperature bath, thus ensur- 
ing adequate circulation. This regulator was highly 
successful and an official certificate from the’ Board 
of Trade shows that, with a change of ambient 
temperature of 5 deg. C. and of barometric pressure 
from 29-945 in. to 30-458 in., the change in the 
temperature of the bath was never greater than 
0-01 deg. C.; which was a remarkable performance 
for this period. Nevertheless, Darwin expressed 
himself as dissatisfied and considered that improve- 
ments could be made in the apparatus. 

Probably the most outstanding piece of design 
during this pericd, was that of the rocking micro- 








tome, shown in Fig. 3. Several microtomes designed 
by Roy and by Caldwell and Threlfall had been 
made by the company before Darwin introduced 
his simple “‘ Rocker,” the name by which it is 
known all over the world. This instrument, de- 
signed on strictly geometric principles, consists of 
a series of castings, on which are ground robust 
knife-edge bearings, and is fitted with an accurately 
made fine-pitch micrometer screw. The design is 
such that any wear in the knife edges or the screw 
is automatically taken up. Notwithstanding the 
simplicity of the workmanship and the roughness 
of the castings then available, the microtome was 
capable of cutting series of sections from 0-0001 in. 
in thickness and of maintaining its accuracy for an 
indefinite period ; indeed, it is known that micro- 
tomes of this pattern supplied nearly 50 years ago 
are still giving good service The design, though 
slightly altered over the years, is still fundamentally 
the same and the Cambridge “‘ Rocker ” remains a 
standard instrument for this purpose ; so much is 
this the case that the entire production of them 
during the present war was requisitioned for Service 
requirements. 

In 1891, when the original agreement ended, 
the partnership with Mr. Dew-Smith was ter- 
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Fig. 6. First CaALLENDAR RECORDER. 


minated and Horace Darwin assumed sole respon- 
sibility for the company. Gradually a considera- 
ble export trade in physiological and physical 
apparatus was built up, the new universities in the 
Colonies and the United States requiring instru- 
ments for their laboratories. At the same time, 
with the collaboration of eminent scientific men, 
various new instruments were being placed upon the 
market. Among these collaborators may be men- 
tioned C. V. Boys, H. L. Callendar, Francis Darwin, 
David Gill, E. H. Griffiths, and H. F. Newall. It 
soon became evident that a further move would 
have to be made, and Darwin procured a site on 4 
disused brickfield between Chesterton-road and 
Carlyle-road in Cambridge, where he built a large 
workshop and offices suitable to the expanding 
needs of the company. 

The move to the new premises took place early 
in 1895 and was made the occasion of the formation 
of a limited liability company, the jubilee of which 
occurs to-day, May 11, 1945. The nominal capital 
of the new company was 10,000I., of which 5,2351. 
was issued, and the first board of directors com- 
prised Horace Darwin, H. F. Newall, Napier Shaw 
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and Leonard Darwin. Theo Cambridge Works, now 
much enlarged, still occupy the same site and the 
original workshop, an early photograph of which is 
reproduced in Fig. 4, is stillin use. With the greater 
facilities available more ambitious work was under- 
taken, _—— 1898 _ employees numbered 17. 
During the following decade much important special 
work was undertaken, including the manufacture of 
an elaborate spectrograph for the Cape Observatory, 
Ewing seismographs, tide recorders for the Ad- 
miralty, and the pioneer development of many 
instruments for the accurate measurement of 
temperature. 

The work of the company in the manufacture 
and development of temperature-measuring instru- 
ments is such that it may well be regarded as form- 
ing a complete modern history of the subject in this 
country, and for that reason it is proposed to deal 
with it separately and to refer briefly to the prin- 
cipal stages of progress from 1890 to the present 
time. Reference has already been made to an 
automatic temperature regulating device made for 
the Board of Trade in 1883. The mercury-in-glass 
thermometer employed in this equipment was of 
French manufacture, specially imported for the 
purpose. The Cambridge Scientific Instrument 
Company may be said to have commenced the 
serious manufacture of thermometers about 1890 
when, in close collaboration with Professor H. L. 
Callendar and Dr. E. H. Griffiths, the first electrical 
resistance pyrometer equipments were made. Prior 
to that date, electrical thermometers had been 
imported, mainly from Germany. Electrical resist- 
ance thermometers were first introduced by W. Sie- 
mens in 1871, but for various technical reasons they 
were not very reliable. Callendar did much research 
to establish the constancy of the relation between 
the resistance of a platinum wire and its temperature 
(the “ platinum scale”) and his work in 1886 on 
this and the four-lead method of compensation 
established the accuracy and reliability of the 
method, especially for measurements at relatively 
high temperatures. 

Darwin was aware of the growing demand for 
reliable instruments for industry, particularly in 
chemical works and in processes connected with the 
manufacture of pig-iron, steel and metallic alloys. 
H. L. Callendar devised the first indicating sets 
for this purpose, one of which is shown in Fig. 5, 
opposite, the illustration having been reproduced 
from one of the company’s early catalogues. The 
element, consisting of a fine platinum wire wound 
on a strip of mica, was enclosed in a porcelain tube 
and the four leads were connected to a heavily 
damped pointer galvanometer fitted with a differ- 
entially-wound moving coil arranged so that the 
temperature element forming one arm of the Wheat- 
stone bridge was connected to one of the coils and 
the compensating leads to the other, the latter being 
wound in the opposite direction. Thus, with the 
bridge balanced at the temperature of melting ice, 
the indicator read 0 deg. C. and any change of tem- 
perature would disturb the balance of the bridge and 
the differentially-wound galvanometer would indi- 
cate the amount of the unbalance on a scale cali- 
brated in degrees of temperature. An advantage of 
this method was that it was independent of changes 
in the battery voltage. An interesting letter from 
Lord Kelvin (then President of the Royal Society) 
contains the following: “It seemed to me most 
promising as an instrument for practical use in the 
measurement of the temperature of furnaces. I 
admired very much the arrangements by which the 
electric measurements which it involves are made 
practically convenient for use in a factory, without 
losing the accuracy required to give good results. 
I hope it will prove a very valuable instrument not 
only for factories, but also in physical and chemical 
laboratories.” It was later decided, owing to diffi- 
culties in the manufacture of a satisfactory pivoted 
differential-coil movement, to use a galvanometer 
with a suspended simple coil and to standardise the 
battery voltage, a method which is still employed. 

One important advance consisted in the introduc- 
tion of the mica gross on which is wound the wire 
of the thermometer element. This was the result 
of a suggestion by E. H. Griffiths and had the effect 
of bringing the windings close to the walls of the 
porcelain protecting tube, reducing the air space 


and shortening the thermal element. Callendar’s 
next important advance was the invention of the 
recorder associated with his name, the earliest form 
of which is illustrated in Fig. 6, opposite. It con- 
sisted of a Wheatstone bridge, or potentiometer, in 
which the movement of a slider along the bridge wire 
was automatically effected by relays worked by the 
current passing the galvanometer connected 
between the bridge arms. The instrument was far 
in advance of any other recorder of that date and 
was applied most successfully for use with resistance 
thermometers. The first full description of this 
outstanding instrument, which marked a new era 
in thermometric control, a red in ENGINEERING, 
vol. 67, page 675 (1899). The instrument remained 
practically in its original form for twenty years, 
although there are now many varieties made by 
several manufacturers. Some of the new recorders 
are remarkably rapid in action, recording a change 
in an electrical quantity corresponding to a full-scale 
deflection within two or three seconds. The use of 
Callendar recorders in connection with resistance 
thermometers became widespread in the iron and 
steel industry and it is interesting to recall that 
the first large installation, consisting of over 40 
recorders, was used for controlling a bank of anneal- 
ing furnaces in a large steelworks in South Wales. 
Many of the instruments were also used for recording 
the temperature of the hot-air blast for blast 
furnaces. 


(To be continued.) 





LITERATURE. 


The Problem of the Coal Mines. By Sir Ricwarp A. S. 
REDMAYNE, K.C.B. London: Eyre and _ Spottis- 
woode (Publishers), Limited. [Price 4s. 6d. net.] 

Reapers of Sir Richard Redmayne’s autobiography, 
Men, Mines and Memories, will not need to be 
assured of his exceptional qualifications to discuss 
either the statistical, the economic, or the opera- 
tional aspects of the British coal-mining industry 
—or, for that matter, his competence to interpret 
the views of the colliery owners, on the one hand, 
or the miners on the other. In this book he 
endeavours with considerable success to set out 
“the major and more pertinent facts regarding 
it,” to the end that those less well-informed may 
be guided to correct conclusions concerning it in 
spite of the diverse and not always accurate asser- 
tions so frequently made and so widely publicised 
regarding its past, present, and problematical 
future. As there is probably no other British 
industry in which the arts of the demagogue have 
been so energetically applied to confuse the mind 
of the plain man who is not in a position to check, 
from personal knowledge, the correctness of ex parte 
statements about coal production, such an authori- 
tative survey is timely. 

Following a brief introduction—in which he 
expresses the opinion that it is ““ more than doubt- 
ful’’ whether the miners as a body desire the 
nationalisation of the collieries—Sir Richard reviews 
the legislation affecting coal mining, and then 

to a discussion of the mechanisation of the 
mines. In this, he is somewhat at variance with the 
committee of experts who reported recently to the 

Minister of Fuel and Power, as he considers that, in 

British collieries generally, ‘the mechanisation of 

the various processes in coal mining is fully abreast 

of that of other countries,” though he admits that 

“a number of mines, chiefly small and/or old, are 

somewhat backward” in this respect. ‘‘ The 

Human Element in Coal Mining” provides the 

next chapter, in which he submits as “ axiomatic ” 

the view that ‘‘the best hope of raising wages and 
the standard of living lies . . . in raising the 
output per person employed, while pointing out 
that, “in normal times, the bulk’ of the labour 
employed in British coal mines is better remunerated 
than that engaged in most other great industries.” 

The future prosperity of the industry, says Sir 

Richard, depends on reducing the price pf coal, 

and on the recovery of the coal export le; and 

he emphasises his views, in concl.sion, with a 

quotation from Macaulay of such peculiar aptness 

as to constitute in itself a sufficient recommenda- 





tion of the book. 


SCIENTIFIC RESEARCH IN 
AUSTRALIA. 
(Concluded from page 344.) 

One of the major, projects in connection with 
timber has been the development of kiln schedules 
for aircraft woods, of which ten species have now 
received consideration. In the State of Victoria, 
the commercial seasoning of all kiln-dried timber for 
the Department of Aircraft Construction is super- 
vised by the staff of the Forest Products Research 
Division, who also test all material for moisture con- 
tent and stress condition. The drying and treat- 
ment of timber for rifle furniture is similarly super- 
vised. The research staffs are closely concerned, 
too, with the design of commercial timber kilns, 
which are commonly found to be very inefficient if 
installed without expert advice by unskilled labour 
for inexperienced firms. There are now about 800 
timber-drying plants in Australia, of which over 
600 are used for solid wood, 91 for drying veneer or 
redrying plywood, and 55 for redrying timber for 
corestock or for conditioning veneer ; the remainder 
are either special types or are laboratory kilns. 
Correspondence courses are conducted for the train- 
ing of kiln operators, and the Research Council’s 
staff are available for advice on the modification of 
existing kilns and on timber-seasoning problems 
of all kinds. Among the miscellaneous problems 
arising from war conditions, one of general interest 
concerns the trial of substitutes for balsa wood in 
the manufacture of naval life-saving rafts. The very 
low-density balsa, of South American origin, is 
almost unobtainable in Australia. Experiments to 
discover the best alternative, from plentiful mate- 
rials, have been most successful with pressed, granu- 
lated cork, prepared from cork waste and faced with 
resin-bonded plywood to increase its mechanical 
strength. Even after full submersion in water for 
three and a half days no breakdown occurred in 
the float construction and the density increased 
only from 10-3 Ib. to 11-8 Ib. per cubic foot. The 
compressed cork construction is considered to have 
produced an unsinkable life-raft of which the buoy- 
ancy is little affected by damage to the plywood 
facing and the general serviceability not seriously 
reduced by bomb or bullet damage. 

The potential economies of the scientific approach 
to timber construction are further exemplified by 
the design of boxes and crates for all types of 
munitions. In order to save labour and material, 
attention has been given to the re-design of existing 
types of packing crates as well as to the design of 
new boxes for new . Wherever possible, 
cleated plywood construction has been adopted as 
standard because it reduces by about one half the 
quantity of timber per box ; yet if properly designed 
and constructed it is stronger than the conventional 
type of box. Outside Australia, the common 
practice is to nail the plywood to the cleats, but 
in the newly developed Australian designs the ply- 
wood is glued to the cleats and is found ‘to produce 
a stronger and more generally satisfactory container. 
The general investigation of glues for Australian 
woods has centred largely round synthetic adhesives, 
with special reference to the local production of 
film adhesives in quantity sufficient to meet the 
needs of the whole Commonwealth. Among par- 
ticular research into adhesives may be mentioned 
the development, with promising results, of a low- 
temperature liquid synthetic adhesive; while a 
study of the factors affecting the bonding of metal 
to impregnated fabric for certain components of air- 
craft is also noteworthy. Another special gluing 
problem is presented by timbers of the varieties 
known as eucalypts, of which the applications in 
aircraft construction are restricted by the difficulty 
of obtaining satisfactory adhesion with waterproof 
resin cements. With certain species, excellent bonds 
are obtained with urea adhesives, but results with 
phenolic and cresylic films are less conclusive. 

An important group of timber researches has 
been concerned with large-scale constructiony Tim- 
ber is now ‘the standard structural material in 
Australia for munitions factories, stores, hangars, 
and other types of military buildings; only if 
timber is impracticable is steel used. On account 





of the now invariable use of green timber, 
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sometimes of comparatively poor quality, troubles 
have arisen due to creep of such timber under pro- 
longed loading, resulting in excessive deflections and 
in some instances in structural failure. Very little 
is known about the effects of sustained loading on 
timber and so far methods intended to overcome 
the trouble encountered have been largely em- 
pirical, based on a few tests made prior to the war. 
The matter has now assumed such importance, how- 
ever, that systematic investigations have been 
undertaken into the phenomena of creep in timber 
and the effects of prolonged loading on the perform- 
ance of timber joints. Creep is to be studied with 
samples of mountain ash, over the stress ranges from 
250 Ib. to 3,000 Ib. per square inch compression 
and 1,000 Ib. to 5,000 Ib. per square inch tension. 
The tests are to be conducted at 95 deg. F. in air- 
conditioned cabinets so that three degrees of moisture 
content, ranging from 14 per cent. up to the con- 
dition of green timber, can be maintained. As 

the impaired strength, under long-continued 
loading, of timber connector joints, which has been 
specially notable in the tension joints of Pratt roof 
trusses, failure usually manifests itself as ‘an end 
split which widens progressively unless repaired 
by a stitch bolt. In the projected series of tests 
on several types of joint, the loads are to be applied 
by the manipulation of nuts on calibrated bolts 
fitted with strain gauges. 

Other work on the physical properties of timber, 
with special reference to the aircraft industry, 
includes a study of the Izod test, which has shown 
that, at any rate for the tougher varieties of wood, 
a notch in the specimen has no effect on the results 
obtained, an unnotched specimen giving impact 
values identical with those from a notched specimen 
of equal size. Further tests on brittle timber are 
being made to check this conclusion, but it has 
already been decided that the standard Izod speci- 
men is unnecessarily elaborate and that a valuable 
economy in the preparation of specimens could be 
realised by adopting the unnotched pattern. A 
research bearing on the design of stressed plywood 
skins for aircraft involves determinations of the 
strength and_ stiffness of veneer made from several 
appropriate species, over a range of angles to the 
direction of the grain. Systematic measurements 
are also being made of the effects of moisture 
content on the properties of plywood. The appa- 
ratus used for experimental work on the strength 
and elastic properties of plywood panels subject to 
shearing stresses, is identical with that adopted by 
the de Havilland firm, so that directly comparable 
results may emerge. It includes electrical strain 
gauges, which have shown that the stress distri- 
bution across a plywood panel in shear is far from 
uniform. The conclusion has been drawn, therefore, 
that the strength and elastic properties of such 
panels will vary with their size. 

To illustrate the scope of problems arising from 
the extensive use of timber for all types of con- 
struction, brief reference may be made to studies of 
mould growths, fire hazards, damage by termites 
of various sorts on land, and infestation by marine 
borers. In the last connection, an attempt is being 
made to develop a type of plywood which will resist 
attack by marine borers. This problem borders on 
the domain of wood chemistry, to which a good deal 
of attention is being devoted on behalf of the 
growing pulp and paper industry in Australia. 
Chemical research, however, is also concerned with 
the variation of properties within a stack of wood 
sheets when they are pressed during the manufac- 
ture of plywood or plasticised wood laminates. A 
final example—the testing of Australian cane to 
find an adequate substitute for canes indigenous 
to New Guinea and Papua—is typical of numerous 
timber supply problems that have acquired urgency 
solely on account of the course of the war in the 
Pacific. 

Somewhat contrary to expectation, the two 
Government research stations concerned with irri- 
gation do not, at present, undertake work of a 
civil engineering character. They are, of course, 
interested in the technique and methods of irrigating 
land from available water sources and in the asso- 
ciated determinations of soil moisture, salt content, 
and fluctuations of water table, but no large-scale 
public works construction for the impounding and 





control of water for irrigation purposes is as yet 
being considered from the research standpoint. The 
more immediate problems of the size and shape of 
irrigating furrows, and so far the effect of the slope, 
length of run, and flow rate in relation to type of 


aoil and vegetation have engrossed all the avail- 


able staff and resources. It is worth noting, how- 
ever, that the knowledge already accumulated 
regarding these factors, and such related matters as 
drainage and soil reclamation, have led to valuable 
improvements in the cultivation of pasturage, 
vegetables, citrus fruits and grape vines. 

The endeavour, in the foregoing summary of 
Scientific Research in Australia, to confine attention 
to problems of engineering interest has led inevitably 
to a rather ill-balanced picture of the Council’s 
activities as a whole. It will be evident, however, 
from such passing references as have been made, 
that the great bulk of Australian industry is already 
well served by existing research programmes, and 
that the Council is fully alert to the part that its 
research organisation can play in helping existing 
industries and promoting new ones. In such 
directions, the scope is enormous and it may be 
accepted, therefore, that the future of scientific 
research in Australia is assured. 





TRANSPORT IN GREAT BRITAIN, 
1935-1944.* 
By Sm Cyrm Hurcoms, K.C.B., K.B.E. 
(Concluded from page 346.) 


THE regional organisation of transport falls into two 
porte. In each of the twelve Traffic Regions there is a 

gional Transport Committee presided over by the 
Regional Transport Commissioner and including the 
Divisional Road Haulage Officer and the regional 
representatives of the railways, coastwise shipping and 
canals (where there are canals). Representatives of the 
main using departments attend when any question 
concerning their department arises. com- 
mittees are concerned mainly with questions involv- 
ing the allocation of regular streams and substantial 
blocks of traffic. Proposals to transfer or exchange 
traffics of special interest to a Government department 
are brought by the Commissioners to the notice of the 
department’s local representative and, if agreement is 
not reached, reference is made to headquarters. 
Liaison is arranged at lower levels between officials 
representing the different forms of transport and the 
Movement Officers of the using departments. 

The second piece of regional machinery is to be found 
at the ports. At each of the principal ports, the control 
is vested in a Port Emergency Committee representing 
the principal interests e« ned—for example, the port 
authority, shipowners, traders, labour, road, rail and 
canal transport. These Committees possess statutory 
powers to regulate, facilitate and expedite traffic at the 
port with which they are concerned. In practice, most 
of them have appointed a chief executive officer who 
does the day-to-day work. The main responsibility of 
the Port Emergency Committees is to keep traffic 
moving so that the port may be able to handle without 
congestion the cargoes carried by ships in an approach- 
ing convoy. For this reason, therefore, Committees 
were empowered to allocate imported cargoes to an 
form of Larry: anudlanmye in their opinion, would resu 
in the rapid c ce of imports. This duty is carried 
out m by small Transport Sub-Committees, which 
work closely with the machinery under the Regional 
Trans Commissioners. Government departments 
ensure that the traffic which they own or control is 
allocated to railways, roads, canals or coastwise, in 
accordance with national policy. The major using 
departments work in close conjunction with the 

ini of War T and the railways. The 
results of this co-operation may be seen in the great 
relief afforded by coastal shipping to the railways in 





the ti rt of coal, potatoes and timber ; in the Food 
Sector Schemes; in the arrangements for zoning 
traffic ; and in the restrictions imposed 
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The control of transport has 01 to 
the Governmenit’s policy of Sabihontion of prices. In 
1940, railway charges were increased first by 10 per 
cent. and later, except in the case of workmen’s fares, 
season ticket rates and the London port 
Board’s fares, by a further 6% per cent., making 16% per 
cent. i all. An important feature is the policy which 





* Commemorative address on the 25th anniversary of 
the first public meeting of the Institute of Transport. 
Delivered in London on Thursday, March 22, 1945. 
Abridged. 
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has been adopted during the war in connection with 
the retention of existing, and the granting of new 
exceptional rates for merchandise traffic by raf 
Before the war, a relatively small proportion of mer. 
chandise traffic was carried at stan rates; a sub. 
stantial proportion went at what may be called 
‘normal exceptional’ rates, which were a moderate 
percentage below the standard; the remainder went 
at ‘‘ exceptional excepti ” rates, in which large 
reductions from the standard had been made to meet 
competition by other forms of transport. Pre.war 
exceptional rates have been retained, subject to the 
percentage increase, and the policy has been to grant 
new exceptional rates on the basis of existing com. 
mercial considerations other than those of competition 
by other forms of transport. Canal tolls, in general, 
have not increased a than 33} per cent. Coast. 
wise liner shipping freights have increased by a sur. 
charge of 33} per cent. and are not remunerative, 
while tramp freights have trebled. 

Road haulage rates were not subject to lation 
before the war. An Order made in 1942 provides that, 
in the absence of proof to the contrary, no road haulage 
or hire charge shall exceed by more than 7} per cent. 
the fair and reasonable charge in October, 1940. Any 
patos whether a charge conforms with the Order is 

ie gag nal Sompepert Commissioner 
on application t’ m upon whom the cha 
falls. "The , in effect, merely established oat 
judicial machinery to deal with appeals against exces. 
sive cha and indicates the basis on which such 
appeals shall be decided. Even under the Ministry's 
Road Haulage Organisation, it has not been found 
practicable to apply any general scales of charges for 
commercial traffic. We do not know the average 
increase in road haulage rates during the war, but it is 
substantially more than 16% per cent. and may be 
between 30 and 40 per cent., or even more. The 
increase in the charges of port’ authorities varies 
within wide limits in some cases, is as much as 
100 per cent. over pre-war. 

The object of war-time control of transport charges 
has been, not to attempt to relate the charges hy 
different forms of transport but, in the interests of 
stabilisation of prices, to restrict increases to those 
necessitated by the varying financial need’ of the 
different undertakers. as caused changes in the 
relative levels of charges by different forms of transport, 
but these are fortuitous. The general level of road 
haulage rates has probably come up nearer to the 
general level of rail rates than it was before the war, 
while between particular points the road rates may be 
below or above the rail rates*-by varying percentages. 

Differences in transport costs are of less importance 
in war-time, even in the case of traffic on private 
account, than is the need to obtain transport ; but these 
factors will gradually cease to operate and normal com- 
mercial considerations will come again into play. If, 
as is probable, this happens when there will also be 
changes in the relationship between the volume of 
traffic to be carried and the a t of t rt avail- 
able, the problem of differences in transport charges will 
emerge as one of immediate urgency. When the rail- 
ways no longer need relief and again compete for traffic 
with the sea, and when the Minister can no longer direct 
traffic to one or the other, the relation between rail and 
canal and coastwise rates will become important, and 
changing conditions are also likely once more to accen- 
tuate the competition of the with rail and water 
for gencral mere ise. 

One of the railway chairmen recently stated that, 
on the quantum of traffic carried by his railway in the 

ears immediately preceding the war, the pre-war 
ae of its charges would have to be increased by about 
50 per cent. in order to cover increased costs and yield 
the pre-war net revenue. Everyone ai iates that 
the large surplus now ing from the control of the 
railways is due, among other things, to an overcrowding 
of trains which would not be tolerated for long after 
the direct pressure of the war has ceased and to the 
diversion to rail of traffic which would normally pass 
by alternative means. Faced with a somewhat similar, 
a gma aggravated, situation after the last war, 
Sir Eric Geddes had then to say, in his presidential 
address to the Institute of Transport, that ‘‘ under pre- 
war conditions of revenue no one single transportation 
agency could continue to exist.” Fortunately, a 
breathing space is allowed us in which to prepare for 
the future. The railway and canal control agreements 
provide that, before control is removed, time will be 
given for the operation of any statutory machinery 
governing the level of charges, and the arrangements 


sultation with the industry before they are brought 
to an end. 

It becomes necessary now to consider what course 
should be steered after the storm's over. Before the 
war, the course was set in the direction recommended 
by the Transport Advisory Council as a result of their 
inquiry into service and rates and of their examination 
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po ne had promised legislation without committing | takings and other methods for securing that all trafic) MOBILE POWER STATIONS FOR 


themselves to its precise scope. These recommenda- 
tions favoured co-ordination, and aimed at giving the 
trader adequate alternative facilities and freedom to 
glect the form of transport he desires, the resultant 
competition to be on fair terms. More particularly, 
they aimed at relieving the railways of some major 
features of the statutory control over their freight 
charges and substituting a right to make such reason- 
able charges as they think fit, subject to safeguards for 
trade and industry which involved an elaborate pro- 
cedure and gave little De ey to the Tribunal as to 
the way through the difficulties of deciding what would 
be a reasonable charge. The proposals bore all the 
marks of compromise and were of a stop-gap nature ; 
indeed, they were admitted to be intended to cover a 

iod of not more than five years, during which, it was 
oped, a reasonable degree of co-ordination might be | would be 
attained. Of these proposals the present Minister has 


makes its contribution to the fixed charge of the 
transport industry as a whole have been canvassed in 
some quarters, but the practicability of such ideas can 
certainly not be tested by the financial arrangements 
with the different undertakings for the purposes of the 
war control. 

The ordinary financial incentives governing the flow 
of traffic have become largely inoperative, but their 
force will revive ; and is there not a risk that the old 
chaos may also revive? Some, indeed, would question 
whether any solution is possible so long as the two chief 
competitors base their rate schedules on different 
principles. An ideally co-ordinated system of trans- 
would be one in which each branch those 


























sid: ‘1 do not believe that the ‘Square Deal’ pro- | its true social cost. There are many 

posals put forward by the railway companies will, by | of an economic nature aspects of the 

themselves, solve the problem .. In my view these} problem of co-ordination. the absence of com- 
sals fail to reach the root of the problem. Even if allocation of traffic, must largely influence 


it should be proper, in post-war circumstances, to pro- 
ceed with them, I am firmly convinced that some more 
radical solution has still to be found.” What that 
more radical solution should be it is obviously beyond 
my province to pronounce, but I may, perhaps, draw 
attention to some considerations which emerge from 
the experience of control during the war. 

The war has demonstrated strikingly the capacity 
of the railways to deal with greatly increased traffic 
and the di te extent to which net revenue 
varies with volume of traffic; and also the mobility 
of road transport, which, in spite of the need to con- 
serve fuel, rubber and manpower, it has been necessary 
to use on an extensive scale and which has been of 
special value in dealing with cies. Further, 


shipping to move large quantities of bulk traffic and 
to re-distribute imports, and the usefulness of canals 
for dealing with suitable traffics. Pog we an oga 
goods have been consigned part of the wa one form 
occonapext tod gall af Gis eats ey agian: room 
should be found for development of this practice in 
any fully co-ordinated system of transport. Experi- 
ence has been gained in differentiating between long- 
distance and other road haulage; and a line has been 
drawn between traffic passing over and under 60 miles. 
This line is to be regarded merely as a convenient 
working rule for its immediate purpose, and not as a 
definition of long-distance haulage. It cannot be 
claimed that war experience has anywhere revealed 
a clear functional division in transport. 

Allocation of traffic has been practised on a con- 
siderable scale at various points in the organisation. 
Such allocation has been facilitated by the extent to 
which Government departments consign or control the 
consigning of traffic and by the reduced importance in 
war-time of differences in the transport costs of com- 
mercial traffic; but detailed allocation of traffic has 
not been practicable, nor has it been easy to find an: 
fixed principles on which to allocate at all. In gene 
road transport has been treated as the reserve. Inter- 
ference with freedom of choice has not been too acutely 
felt, in the circumstances of the war economy, but 
very different views of similar action would be taken, 
n more normal times, whatever the machinery through 
which allocation might be attempted. It must be con- 
fessed that war-time allocation of traffic has not been 
based on principles or methods likely to be applicable to 
ordinary conditions. 

The restrictions on the use of road transport 
during the war have in no way followed from the 
exercise of the discretion of the licensing authorities 
under their statutory jurisdiction ; they have resulted 
from the shortage of fuel, rubber and manpower and 
have been secured by rationing petrol and, more con- 
structively, by the operation of the Road Haulage 
Organisation. If, when the normal jurisdiction of the 
licensing authorities is resumed, an excess of facilities 
over requirements should develop, the experience of 
the war control will not serve us. Some oe 
suggestions have been made by the industry i 
as to the manner in which the licensing system should 
be re-established and its provisions adjusted to new 

These i 


agreements on which it is based expire. The recent 
federation of road transport associations is an encourag- 
ing sign, since in the past other forms of transport have 

btedly seen a real obstacle in the lack of 
organisation on the goods side of road transport. All 
forms of rt have been brought into new contacts 
with one an and set in combination to a common 
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How far the experiments made and the detailed 
machinery devised to meet a temporary and exceptional 
state of affairs will provide anything of permanent 
value towards a real economic co-ordination of trans- 
port, we are hardly yet able to judge. In war, it is 
easy to mobilise goodwill; in peace, objectives are 
separate and may conflict. War controls have been 
designed to meet war conditions ; but, even if the direct 
contribution be not tt, the habit of co-operation in 
times of stress, added to the knowledge and experience 
gained, will surely be found to have contributed much. 
No one disputes the need for co-ordination, and, with 
all forms of transport conducted under the baton of a 
Minister charged with the responsibility for all surface 
transport, greater agreement on both principles and 
methods may be secured and there may be fairer pros- 
pects of that harmony which Sir Eric Geddes desider- 
ated 25 years ago. 





Pocket BooK FOR ELECTRICAL WIREMEN.—Messrs. 
British Insulated Cables, Limited, Prescot, Lancashire, 
have issued a useful “‘ Pocket Book for Wiremen.” It 
contains tabulated data on copper wires, stranded con- 
ductors, flexible cords and cables, and fuse wires. Other 
sections refer to such matters as the capacity of conduits 
for the drawing-in of V.R. cables, the current taken by 
motors of various horse-powers, the testing of wiring 
installations, the I.E.E. Regulations, the B.I. wiring 


circumstances. ions are being carefully | systems, etc. In all the tables, recommended war- 
examined, but any ments in the present system | emergency relaxations are printed in red. 
will require legislation. 





War has once more made it clear that all forms of 
transport are essential to the life of the country. 
Without a well-maintained railway system, our economy 
could not go on. We also require a well-maintained 
and developing road system. The useful canals must not 
Ce Oe ee ae 
which we have no option to renew and maintain. 
It is im t that all this should be accepted in its 

impli since it is not enough for each form of 
transport to do lip service to the principle of co-ordina- 
tion, with mental reservations in its own favour. 

Equalisation ” of track costs for all competing under- 


VIBRATION-DAMPING BEARINGS.—An illustrated de- 
scriptive brochure on the flexible bearings manufac- 
tured by Messrs. Clayflex, Limited, Tiddington-road, 
Stratford-on-Avon, has been issued recently by the firm. 
These bearings are designed to damp out vibrations in a 
wide variety of machines. Apart from such applica- 
tions as power transmission, less well-known uses are 
illustrated, such, for example, as the prevention of shock 
to the operators of vibrating beams of concrete tampers, 
and the protection of switchboard instruments from 
extraneous vibration. Copies of the brochure may be 
obtained by responsible persons and firms interested. 





THE U.S.S.R. 


THE question of mobile power stations to provide 
current in areas temporarily deprived of electricity 
supplies by damage from enemy action to the per- 
manent power stations was thoroughly examined in the 
early days of the war. As far as this 
concerned, there to be no need for such emer- 

different 
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sets are completely self-contained, requiring 8 
lies of fuel ae water on the site. When eae 
ocation for the station is decided upon, the train is 

hauled slowly by a locomotive and shunted to a position 

as near a water supply as possible at the site. The 
steam and electric connections between the trucks are 
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up, but it should be noted that all the sets operate with 
a degree of efficiency comparable with that of mt 
land stations of the same capacity, although the plant 
has to be arranged in a definitely limited s: . Inthe 
ease of the coal-fired stations, fuel of low calorific 
—_ Po naar rages for. The plant is protected 
m weather a strong canvas screen supported 
on a tubular framework. bid 
- The station shown in Fig. 1, and the power truck 
illustrated in Fig. 2, page 367, have a capacity of 
2,500 kW, but the plant in Fig. 1 is undergoing a 
light test only and the boiler truck is that for a 
1,000-kW set. The boiler is coal-fired by a stoker of 
the chain-grate type, the coal being raised to the 
stoker hopper by a motor-driven belt conveyor, the 
inclined frame of which can be distinguished at the 
extreme right of Fig. 1. For running up to the full 
capacity of 2,500 kW, two such boiler trucks are 
required and the overall length of the three-truck 
train thus formed is 203 ft. 10} in. Axle loading has 
been restricted to 18 tons. The 1,000-KW set has 
only one herrea ear The 5,000-kW set has one 
boiler truc or oil-firing, and one auxiliary 
truck, the Sraiill "engi of the three-truck train 
being 143 ft. 5} in., excluding the standard wagon for 
spare parts, etc. This wagon, during transit, normally 
carries the circulating-water piping, as well as the 
larger spares. The smaller spares and the tool equip- 
ment are stowed in chests conveniently situated on 
the trucks. There is a clear gangway along the train 
to enable the operators to pass from one section to 
another. 
The r units for the different capacities 
in little janes Wan thtir dies, eat the vice of the £500. 
kW power truck given in Fig. 2 may be taken as repre- 
sentative. This view gives a somewhat better impres- 
sion of the layout than that of the 2,500-kW truck in the 
Seegrene 1. It will be evident from Fig. 2 that 
the turbine is of the self-contained type; that is, the 
condenser is made integral with the turbine exhaust in 
order to economise weight and headroom. Fig. 3, 
on page 367, shows a 2,500-kW turbo-generator set with 
the turbine top casing and rotor removed. In the middle 
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Fig. 1. 


distance is the reduction gear wheel, the pinion being 
of course removed with the rotor shaft. The alter- 
nator is seen in the background. The gears are of 
the single-reduction Metrovick double-helical type, the 
ratios being such as to reduce the turbine speeds, of 
7,500 r.p.m., 6,000 r.p.m., or 5,000 r.p.m., as the case 
may be, to the alternator speed of 1,500 r.p.m. Apart 
from the number of stages, which depends on the 
capacity of the set, the turbines of all three sizes of 
plant are generally similar. The turbine governor 
system incorporates a selector device to obtain efficient 
running at part load, while an emergency governor 
is fitted to shut down the plant in the event of ex- 
cessive overspeed. 

The condenser is of the single-shell surface type, with 
an effective cooling area appropriate to the rating of 
the set. This area, for the 1,000-kW set, is 806 sq. ft. ; 
for the 2,500-kW set, 1,470 sq. ft.; and for the 5,000- 
kW set, 2,540 sq. ft. The maximum continuous rating 
is on @ vacuum of 27-6 in. of mercury and a 
circulating-water temperature of 60 deg. F. and in 
the following quantities: for the 1,000-kW set 800 
gallons per minute ; for the 2,500-kW set 2,300 gallons 
per minute ; and for the 5 ,000-kW set 4,020 gallons per 
minute. The condensate is extracted by a centrifugal 
pump driven mechanically from the main turbine shaft, 
and the air is removed by a two-stage steam-operated 
ejector provided with an intercooler and an aftercooler 
through which the boiler feed water is passed, thus 
conserving the latent heat of the operating steam. The 
circulating water is delivered to the power station by 
a motor-driven centri pump mounted on its own 
bedplate. The pump can be placed near the source 
of the water, thus avoiding possible difficulties from 
an excessive suction head. The circulating-water 
pipes are of steel, in convenient lengths for —— 
and installing. For priming the circulating 
and handling the water system until the y Bes 
supply enables the motor-driven pump to take over, 
a small petrol-driven pump is included and placed 
near the main pump. Alternatively, on some of the 
sets, a small petrol-engine driven direct-current genera- 
tor is provided for supplying certain auxiliaries, heating 
lighting, etc., and in these cases the priming pump 
is driven by @ direct-current motor instead of by a 
petrol engine. 

The rotor of a 2,500-kW alternator is illustrated in 
Fig. 4, Gpaoatie. and, as will be seen, has four salient 
poles. -phase 50-cycle current is generated at 
6,300 volts, and the set gives its rated capacity of 
2,500 kW at 0-8 power factor with closed air-circuit 











2,500-KW Coat-Firep Power STATION UNDER 


ventilation through an air-cooler fitted with wire-wound 
tubes of the Clayton-Still type, usually mounted 
beneath the alternator. The rotor consists of a single 
steel casting for the body and the poles, the casting 
being press-fitted to the rotor shaft. The stator is of 
fabricated box construction with internal ribs sup- 
porting the stampings. The stator windings are 
diamond pattern, formed and insulated before insertion 
in the open-type slots. A ventilating fan is mounted at 
each end of the rotor, as seen in Fig. 4, to circulate the 
air through the coolers. The external appearance of 
the stator is shown in Figs. 2 and 3. The exciter, which 
is directly-coupled to the alternator shaft, is a standard 
shunt-wound generator designed for stability over a 
wide range of voltage, and is controlled by a shunt field 
rheostat and a voltage regulator. The turbine of the 
set is controlled from an operating station, one of 
which, for a 1,000-kW set, is illustrated in Fig. 5, on 
page 370. The convenient grouping of the handwheels 
and gauges will be noticed. 
Three types of boiler are used, according to the 
peg pen be pecan tree ery Sagem 
of special types designed to meet the dimen 
sional limitations imposed. The boiler for the coal- 
fired stations, one of which is seen on its truck to the 
right of Fig. 1, is of the water-tube mobile type, made 
by Messrs. John Thompson, Limited, Wolverhampton. 
It consists of nests of tubes, steam drums and water 
drums, water-cooled combustion-chamber side walls 
and roof, superheater, and an integral economiser. 
The stoker is of the motor-driven chain-grate type, 
and there is a door at the rear of the furnace to permit 
of the-removal of the ashes by hand. The stoker is 
fed with coal by the belt conveyor already referred to. 
Motor-driven forced-draught and induced-draught fans 
are provided. The boiler feed pump is of the motor- 
driven centri type for normal operation, but a 
steam-driven reciprocating feed pump for stand-by 
purposes is also provided. The boiler is fed, as far as 
ponte, by the condensate, the 
eed, consisting of crude water from the site, being 


passed through two John Thompson “* Kennicott ” slug furnace, 
rs 


for chemical treatment. A live-steam 
heater is interposed between these slug 
feed to raise the temperature of the feed before it 
enters the economiser. This boiler has a maximum 
continuous 1 eas Be pe cere of steam per hour at a 
of 382 1 square inch and a temperature 
of 690 deg. F. at the s 


ter outlet. The rating is 
based on a low-grade fuel having a calorific value of 
7,840 B.Th.U. per pound. . One of these boilers supplies 


of | Limited, Kings Langley. 


make-up | and 
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the 1,000-kW coal-fired station, and, as already stated 
two boiler trucks are employed for the coal-fired 
2,500-kW station. 

The 1,000-kW oil-fired station is su 
La Mont t: 
licence by 


ied from a 
water-tube boiler manufactured under 
lessrs. Ivor Power Specialty Company, 
It is built in two distinct 
sections, the first consisting of the combustion-chamber 
water walls and the second consisting of the boiler 
convection elements, arranged in two banks to provide 
for the . Under normal conditions, 
cireulation of the water the boiler is 
effected by a steam-driven turbine-type pump taking 
water from the bottom of the steam and water drum 
and discharging to the distributing headers. There are 
two oil burners, the oil being supplied by a motor- 
driven rotary transfer pump and a steam-driven 
vertical pressure pump. Forced draught is provided 
by @ motor-driven fan. The feed make-up is derived 
from a single-effect evaporator heated by live steam 
gy og a reducing valve. The feed-water heater is of 
e high-pressure tubular type, supplied by the exhaust 
from the steam-driven boiler auxiliaries, and is used as 
ee eee The maximum 
continuous rating of the La t boiler is 17,500 Ib. 
of steam per hour at a pressure of 390 Ib. per square 
eee gy wanes et F. at the super- 


heater outlet is based on oil fuel of a 
calorific value of 17,650 B.Th.U. per pound. As with 
the coal-fired 2,500-kW station, two boiler trucks are 


for this output with oil-fired boilers. 

boiler for the 5,000-kW stations, which are all 
oil-fired, is of the Foster-Wheeler design, manufactured 
under licence by Messrs. Ivor Power Specialty Company, 
Limited. One of these boilers, being erected, is illus- 
trated in Fig. 6, on page 370. It is arranged with 
its steam drum transversely to the centre line of the 
truck. The main nests tubes, on the left of the 
illustration, lie between a water drum and a steam drum, 
@ two- superheater is also here. The 
tubes on sg right, which form a side water-wall to the 
lie between a header and the steam drum. 
A forced-draught fan is provided and is driven by 4 
single-stage turbine of the impulse type. There are 
five oil-burners, to which oil is supplied by a motor- 
driven centrifugal pump and a steam-driven recipro- 
cating pump. A single-effect rator is provided 
for supplying ht feed. Iti is s fed with the exhaust 
from the steam turbine driving the forced-draught fan, 
su ented by live steam at reduced pressure. The 
feed-water heater, which is of tubular on heated by 
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steam from the evaporator or by reduced-pressure live 
steam, is installed between the feed check valve and 
the feed pumps. The Foster-Wheeler boiler has a 
maximum continuous rating of 65,000 Ib. of steam per 
hour at a pressure of 392 lb. per square inch and a 
temperature of 700 deg. F. at the superheater outlet. 
The rating is based on oil of a calorific value of 17,500 
B.Th.U. per pound. Only one boiler truck is required 
for the 5,000-kW station. 

The high-tension switchgear for the power stations 
is self-contained in a weatherproof kiosk of conven- 
tional type. This is divided into two chambers, 
one of which contains the main generator panel and 
the other two or more feeder panels. A kiosk 
is seen on the left in Fig. 1. The kiosk contains 
the voltage regulator, various instruments and relays, 
and oil circuit breakers. The protective elements 
include over-current and restricted earth fault relays, 
with rectifier devices and a ‘‘ Metrosil ” surge diverter. 
The low-tension switchgear consists, for the most part, 
of distribution units incorporated in the control board. 
Where the station is fitted with the direct-current 
generator previously referred to, there is also a generator 
kiosk. This is seen to the right of Fig. 7, on page 370, 
and contains the contactor gear for supplying the 
priming pump, and, interlocked with the auxiliary 
alternating-current supply, the heaters and lighting, so 
that these services can be operated with direct current 
until the alternator is functioning, and then switched 
on to the alternating-current supply. This supply is 
derived, at 380 volts, from an oil-immersed naturally- 
cooled outdoor-type transformer. The rating for the 
transformer is normally either 75 kVA or 150 kVA, 
but larger sizes have been used where low-voltage 
supplies have been required for external duties. On 
the high-tension side, the transformer is connected 
permanently to the alternator terminals, the low- 
tension supply being led to the feeder panel in the 
main switchgear kiosk. The structure on the left of 
Fig. 7 is the low-tension auxiliary switchboard, the 

auxiliary transformer being visible behind it. 

The control gear comprises a control board and a 
boiler-auxiliary panel. The control board consists of 
two oil circuit erates for the auxiliaries, together with 
one or more breakers on low-tension feeders for oper- 
ating local services according to the needs of the user. 
The breaker for the circulating-water pump is of the 
contactor type, push-button operated. The interior of 
the contactor cubicle for the control of the boiler 
auxiliary motors is shown in Fig. 8, page 370. The 
push-botton mechanism is seen on the open door and 
the contactors on the panel. Starting up a station 
is a relatively simple matter and is largely based on 
ordinary practice, though it must not be overlooked 
that in a permanent land station electrical power is 
generally available for starting. In the mobile sta- 
tions the circulating-water yoining pnp whether it 
be driven by a petrol engine or by a direct-current 

generator, is first started 
is kept until electric power is 
by the alternator and sup} eurrent for rg om 
the auxiliaries. On the oil-fired boiler sets, a 
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received careful attention throughout ; forced lubrica- 
tion is provided where advisable and a heater is included 
in the lubricating-oil tank as a precaution against 

ing. The steam-pipe connections between the 
trucks include large flexible bends, and provision is 
made on individual trucks for expansion, etc. The 
electrical interconnections are made by appropriate 
jumper cables. The output cable, seen on the extreme 
left of . 1, is, of course, a temporary arrangement 
installed for the test of the station before dispatch. 





THE INSTITUTE OF BRITISH 
FOUNDRYMEN. 


Tue 42nd annual meeting of the Institute of British 
Foundrymen will be held at the Waldorf Hotel, Ald- 
wych, London, W.C.2, on Friday and Saturday, June 15 
and 16. The meeting opens with a dinner at 6.45 p.m., 
on June 15. This will be followed, at 7.45 p.m., by 
the presentation of three 
Fogully Beene . by Mr. F. N. Lloyd 

” by Mr. F. N. : 
liminary Study of i Cine Radio- 
graphy,” by Mr. S. L. Fry; and “ An igati 
the Constitution of Certain Foundry i 
by Mr. R. W. Grimshaw and Dr. A. L. Roberts. 


ic Cleaning in a Steel- 


i 


fs! 


On 
oe en a ee eee china. 


9.30 a.m., when the annual general meeting will 

held. The business will include the induction of 
Officers and the presentation of awards, after which, 
at 11.15 a.m., Col. W. C. Devereux, F.R.Ae.S., M.I.A.E., 
will deliver the Edward Williams Lecture, entitled 


° ted, 

together. The three con- 
tributions comprise: “The Cause and Control of 
Microporosi Alloys,” by Mr. E. A. G, 


ity 

Liddiard and Mr. WA. Baker; “ The Production of 
Whiteheart Malleable Iron by Annealing in Partially- 
Burnt Town Gas,” by Mr. I. veniies and Mr. 8. V. 
Williams ; and “ The Annealing of Whiteheart Malle- 
pg ey reeamemnger | oe A. G. Robiette. 
At Session B, two pai be presented, namely, 
“A New Method of tm vestigating the Behaviour of 
Charge Materials in an Ironfoundry Cupola, and Some 
Results Obtained,” by Mr. N. E. Rambush and Mr. 
G. B. Taylor ; and “ Tentative Recommended Methods 
for Casting Cast-Iron Test Bars,” by Sub-Committee 
T.S.4 of the Technical Council. Two papers will also 
be presented at Session C, seer ne 2 
Foundrymen’s Association exchange per: “A 
— of Moulding Methods for Sound Castings,” by 


Sefing, and the second, “ Gating and Feeding : 


of Steel Castings,” by Mr. S. T. Jazwinski, Mr. E. D. 

Wells and Mr. 8S. L. Finch. The offices of the marionte 

po ae St. John Street Chambers, Deansgate, Man- 
r, 3. 





NortTs-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—The result of the ballot for elections to 
fill vacancies arising in the Council of the North East 
Coast Institution of Engineers and Shipbuilders was 

d ata 1 meeting held on April 20. The 
elections were as follows :—As President, Sir Summers 
Hunter; as vice-presidents, Mr. D. Somers Brown, 
Mr. F. W. Dugdale, and Mr. W. Spencer Paulin; as 
ordinary members of Council, Dr. L. C. Burrill, Mr. G. R. 
Edgar, Mr. L. Edwards, Mr. C. D. Gibb, Commdr. E. R. 
Micklem, R.N., Mr. W. Nithsdale, Mr. W. H. Purdie 
and Mr. H. B. Robin Rowell; and as honorary treasurer, 
Mr. W. H. Pilmour. 





STANDARDISATION IN REINFORCED-CONCRETE CONSTRUC- 
TION.—Approximately one-third of the prime cost of a 
typical reinforced-concrete structure is absorbed by the 
temporary formwork, and, therefore, considerable 
savings would be effected if the same formwork could 
be used wholly or in part for all such structures. To 
realise this possibility, it would be necessary to stan- 
dardise the size and shape of such structural members 
as beams, columns, ete. Proposed ranges of standards 
have now been published by the Reinforced Concrete 
Association, Limited, 94, Petty France, London, 8.W.1, 
in an illustrated pamphlet, entitled “The Standardisa- 
tion of Reinforced Concrete Structural Members.” If 
these standards meet with the approval of architects, 
engineers and contractors, who are invited to submit ob- 
servations, they will be laid before the British Standards 
Institution as a possible basis for a British Standard 
specification. 


‘or discussion, namely, | ship 


Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 


Wrought Steels.—A further addendum to B.S. No. 
970-1942, which covers wrought steels for general en- 
gineering purposes, has recently been issued. The 
addendum, which is headed amendment No. 5, contains 
two corrections relating to the 4} per cent. nickel- 
chromium steel B.S. En. 30, but the principal feature is 
the incorporation of a new steel, designated B.S. En. 
320. This new steel is a 2 per cent. nickel, 2 per cent. 
= eres steel ay sm an ultimate 

tensile strength of 85 tons square inch. The 
material, therefore, is Fg 1s e ‘ae the test 
aenente of B.S. @ 4} per cent. nickel- 
chromium case-hard cing seal [Gratis on application, 
quoting reference No. P.D. 338, and enclosing a stamped 
addressed envelope.] 


included relate to the construction, the waste hole, tap 
holes, stud slots and other features. The minimum 
weights of the basins are specified and the dimensions 
are given by means of drawings. It is stipulated 
that the articles be clearly and indelibly marked 
with the name or identification sign of the manufacturer, 
and the number of the present specification. a ct 
postage included.] 
Concrete Roofing Tiles.—The specification for con- 
plain tiles, B.S. No. 473, has now been 
issued in revised form to it up to date for post-war 
building and to provide standards for the necessary 
fittings. The specified dimensions of the tiles are to be 
104 in. by 6} in., and their thickness, camber, colour, 
nibs and nail boles have been standardised. The tiles 
transverse and 


eaves tiles, iles, tile-and-a-half tiles, hip 
tiles, valley we ridges, and vertical-angle tiles. In 
addition to the dimensions, eas 


| 
: 


not be necessary. 
Permeability has been placed at « low valve 








2s., postage included.] 





BOOKS RECEIVED. 


The London Chamber of Commerce. Sixty-Third Annual 
Report of the Council. Work ofthe Year 1944. London: 
Offices of the Chamber, 69, Cannon-street, E.C.4. 

The Journal of the Iron and Steel Institute. Volume 
CXLIX. 1944. No. 1. Editor: K. Hxeapiam- 
MORLEY, Secretary. London: Offices of the Institute, 

di Westminster, 8.W.1. 

The Mark 16 Metal-Spraying Pistol. A Practical Hand- 
book on Its Installation and Operation, Also the Use of 
Metal Sprayed Coatings. Metallisation Limited, Bar- 
clays Bank-chambers, Dudley. [Price 5s. 6d.] 





4, Grosvenor-g 


and Company, 383, Madison-avenue, New York, 17. 
[Price 3.50 dols.] 

University of Ilinois. Engineering Experiment Station. 
Bulletin No. 355. Fuel Savings Resulting from Use of 
Insulation and Storm Windows. A Report of an Investi- 
gation Conducted in Co-operation with The National 
Warm-Air Heating and Air Conditioning Association. 
By PROFEssOR Atonzo P. Kratz and PROFESSOR 
SEicHI Konzo. Urbana, Ill., U.S.A.: The Director, 
Engineering Experiment Station, University of Illinois. 
(Price 40 cents.) — 

The : ee Engineering Society. Lighting mes 8 

struction Pamphlet No. 6. Fre Work Lighter. 

Lighting of Factories. London: Offices of the Society, 
32, Victoria-street, Westminster, S.W.1. [Price 6d. 
net.) 

Annual Report of the Brisbane City Council for 1943-44. 
Brisbane: The Clerk, Brisbane City Council. 


Admiralty, to act in an advisory capacity to Messrs, 
Metropolitan-Vickers Electrical Company, Limited. 

Dr. HAROLD HartTLeEy, technical director and g 
managing director of Radiation, Limited, who has seryeq 
as chairman of the Council of the British Cast Iron 
Research Association since 1936, has been nominated 

ident-designate of the Association following the 
death of Mr. Percy PRITCHARD, F.R.AeS., M145. 
The nomination will be placed before the members at the 
next annual meeting of the Association. 


COLONEL S. J. Tompson, D.S.O., M.I.Mech.E., and 
Proressor F.C. Lea, 0.B.E., D.Se., Wh.Sc., M.Tnst.C.k., 
M.I.Mech.E., have been appointed representatives of the 
Institution of Mechanical Engineers on the Engineering 
Joint Council for the 1945-46 session. MR. W. Ww. 
Nosss, M.I.Mech.E., has been appointed representative 
of the Institution on a committee of the Institute of 
Petroleum to prepare a report on liquid-fuel installations 
in buildings. 

Proressorn R. O. Kapp, B.Sc., M.I.E.E., has been 
appointed to serve on the Scholarships Committee of 
the Institution of Electrical Engineers in place of the 
late Proressor J. K. CATTERSON-SMITH. 


Mr. A. W. Jackson, M.Inst.C.E., M.I.N.A., has been 
elected President of the Liverpool Engineering Society 
for the 1945-46 session. 

Caprrain A. G. N. Wyatr has been appointed Hydrn- 
grapher of the Navy in succession to VICE-ADMIRAL Sir 
Joun A. EpGELL, K.B.E., C.B., F.R.S., as from May 1, 
and is granted the acting rank of Rear-Admiral while 
holding the appointment. 





Mr. J. A. Hopkmvson and Mr. Lewis DAvies have 
been appointed directors of the Neepsend Steel and 
Tool Corporation, Limited, Sheffield ; both have hither- 
to been local directors of the company. Mr. Hopkinson, 
who is Regional Controller, Ministry of Production, 
and chairman of the East and West Riding Regional 
Board, is adirector of Jonas and Colver (Novo), Limited, 
and Mr. Davies, who is honorary adviser to the Ministry 
of Supply Directorate of Hand Tools, is a director 
of William Spencer and Son, Limited. 


Mr. E. J. WARREN, general manager, The General 
Electric Company (India), Limited, has retired for 
health reasons. Mr. C. E. Curtine has retired from the 
management of the branch in Madras on similar grounds. 
Mr. A. J. Emery, hitherto in charge of the Bombay 
branch, has been appointed to succeed Mr. E. J. Warren 
as general manager in India, and Mr. T. G. May, who 
has been for many years in the Calcutta branch, has been 
appointed manager of the Bombay branch. Mr. J. 
MEEK, hitherto engineer at the Madras branch, has been 
made manager of that branch. 


Dr. Epwin Greoory, M.Sc., F.R.1.C., has been elected 
President of the newly-formed Sheffield Society of 
Technical Inspection. 


Mason N. E. Wenster, 0.B.E., M.C., M.I.Min.E., 
director and chairman of the local board of Benzo) and 
By-Products, Limited, has been appointed deputy chair 
man of the company. Major Webster, who was formerly 
managing director of the Nunnery Colliery Company, 
Limited, Sheffield, has also joined the board of Hallam- 
shire Coal Supplies, Limited. 


Mr. A. G. E. Briggs has been released from his post 
as Deputy Controller of Iron and,Steel Supplies, Ministry 
of Supply, as from April 30. His services, however, will 
continue to be available in an advisory capacity. Mr. 
K. G. Lampson has been appointed Deputy Controller 
in succession to Mr. Briggs. 


Mr. G. F. MANSBRIDGE has relinquished his position 
of chairman of the Dubilier Condenser Company (1925), 
Limited, but will remain on the board. Mr. W. H. 
GoopMaN, hitherto deputy chairman, has been elected 
chairman. 


Mr. C. A. Proctor, joint managing director of the 
Dunlop Rubber Company, Limited, has resigned on the 
completion of 54 years’ service with the company. 


A Liverpool office has been opened, on the first floor 
of Cunard Buildings, Liverpool, 3 (telephone: Central 
2336) as part of the Board of Trade’s regional organisa- 
tion in the North-West. It. will be specially concerned 
with the industrial problems of Merseyside. Mr. J. 
PARAVICINI, Deputy Regional Controller, is in charge, 
and Mr. H. N. Grounpy, the Board’s Regional Controller 
in the North-West, will use the new office as his Mersey- 
side headquarters. 


rand | L’ ASSOCIATION TECHNIQUE MARITIME ET AERONAU- 


TIQUE has now resumed its activities, which have been 
in abeyance since June, 1940. The Association's offices, 
which were previously at 7, Rue de Madrid, Paris (8e.), 
have been transferred to 1, Boulevard Haussmann, 





Paris (9e.). 
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NOTES FROM THE NORTH. 


GLasGow, Wednesday. 

Scottish Steel.—The demand for steel is still very slack 
in most departments, sheets being the only commodities 
in strong demand. An interesting suggestion made by 
West of Scotland steel circles is that the Government 
should introduce and operate a considered plan for the 
creation .of steel stocks which will, it is asserted, be 
needed when the transitional period from war to peace 
has passed. This would relieve some of the slackness 
which is apparent in many departments and works, 
prevent more men being paid off, and provide a nucleus 
of steel for peace-time purposes and for export. 

Scottish Coal.—The current supply position is still 
difficult. Railway contracts apparently have been 
fulfilled well enough to permit the “ extra quota” to be 
cancelled for the meantime, the ordinary allocation being 
sufficient, but gasworks are still short of coal and elec- 
tricity undertakings are only a little better off. In these 
circumstances the collieries have been compelled again 
to allocate thy major proportion of their output to public 
utilities. House coal is in very short supply. 

Scottish Machine-Tool Trade.—This trade is remark- 
ably busy considering the rather quieter tone in engin- 
eering, shipbuilding, and other industries. ~ Part of the 
business is on home account, for replacing worn tools, 
and for new development and post-war projects, but 
many makers also have a large volume of prospective 
export business under negotiation. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—The total output of iron and steel 
is still large though there is marked slackness at some 
works and although the volume of business passing is 
not heavy, the termination of the European conflict is 
expected to justify considerable relaxation in the restric- 
tions that have kept commercial transactions within 
narrow limits. Confidence is felt that permission to 
cater extensively for other than war needs would ensure 
prompt attention to extensive post-war home and export 
requirements. Plants turning out certain semi-finished 
commodities are operating at full capacity, but, with 
few exceptions, the finished-steel branches of industry 
are not fully employed. 

Foundry and Basic Iron.—Foundry pig-iron con- 
sumers are needing larger deliveries. The production of 
the Tees-side furnaces is still small and North East Coast 
ironfounders are largely dependent on deliveries of iron 
from other centres. Little new can be reported regarding 
the basic-iron branch of trade. 

Hematite, Low-Phosphorus and Refined Tron.—Some 
slight change for the better in the hematite situation can 
be reported. Although output is still on a very limited 
seale, stocks are trifling and the continued careful 
rationing of authorised users is unavoidable, the distri- 
bution of tonnage is rather less restricted than has been 
the case and promises to improve further. Deliveries of 
low- and medium-phosphorus iron and refined descrip- 
tions remain on a satisfactory scale. 

Manufactured Iron and Steel. The moderate demands 
for semi-finished iron are receiving adequate attention. 
Certain branches of the finished-iron industry are slack, 
but other departments have a fair amount of work on 
hand. Makers of semi-finished steel are very busy. 
Light-gauge steel sheets are extensively sold and the 
demand is unabated ; new orders are not easily placed 
and delivery dates as far ahead as the last quarter of 
the year are named. Bookings for light sections are 
substantial, rail mills are fully pied and prod 
of colliery requisites. have good contracts to execute. 
Makers of heavy joists, on the other hand, readily 
guarantee early rolling of purchases and the distribution 


> specifications for shipbuilding material has slowed 
own. 





Scrap.—All classes of iron and steel scrap are in strong 


demand, good steel, machinery metal and heavy cast 
iron in particular being required. 





THE INSTITUTION OF ELECTRICAL ENGINEERS.—A 
request for the formation of an Edinburgh sub-centre of 
the Institution of Electrical Engineers has been received 
by the committee of the Scottish centre. Before pro- 
ceeding to consider the request further, the committee 
is ascertaining the views of all members of the centre, 
and these are asked to return a postcard relating to 
the matter to Mr. R. B. Mitchell, honorary secretary, 
154, West George-street, Glasgow, C.2, not later than 
May 31. The sub-centre, if formed, would serve the 
counties of East. Lothian, Midlothian, West Lothian, 
Peebles, Selkirk, Roxburgh and Berwick. The southern 
half of Fife, now served by the Dundee sub-centre, is 
also being considered for inclusion in the Edinburgh 
sub-centre if this is constituted. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Sheffield steel and engineering firms 
are making progress with home and export orders as far 
as their labour resources permit; there is a marked 
deficiency in skilled and unskilled labour. Many men 
drafted into the works as a war-time expedient have been 
transferred to employment in the steel trades which 
is not congenial to them, and in which they earn less 
than they did on war-work. This is causing many to 


take time off and sign on the sick-list in the hope that. 


they will be given an opportunity to choose some other 
form of employment; this tendency makes the labour 
position acute in some works. Inquiries and orders 
are being received in large numbers, but although 
materials are easier to obtain and export licences are 
granted rather more freely, it is impossible to make 
satisfactory headway with some of the export orders. 


South Yorkshire Coal Trade.—The coal position does 
not improve. Efforts to secure sufficient deliveries to 
permit the building up of reserve stocks are not meeting 
with much success, although the electricity supply 
concerns have made additions to their bunkers with the 
help of large quantities of outcrop coal. More gas coal 
is needed, but the supply is limited and distribution has 
to be carefully d to ensure that allocations are 
equitable. The drain upon supplies caused by the 
necessity to send coal to the Continent for use by the 
armed Forces has come at a time when supplies are 
inadequate even for home needs. More coke has 
become available for the domestic market recently, in- 
eluding gas coke and patent-oven coke nuts. 





NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 

The Welsh Coal Trade.—The need for care when peace 
terms are being-negotiated to avoid a repetition of the 
mistakes made after the last war, when German repara- 
tion coal flooded into South Wales markets, is stressed 
in the report on post-war planning published by the 
Cardiff Chamber of Commerce during the past week. 
Drawn up, so far as the coal trade is concerned, by the 
Monmouthshire and South Wales Coalowners’ Associa- 
tion and the South Wales Coal Exporters’ Association, 
the report stresses the increased importance of the coal- 
export trade to the economic life of the country in view 
of the loss of so many of its overseas investments. Re- 
sponsibility for the stimulus of the export trade lies 
very largely in the hands of the Government. An active 
inland demand was circulating on the market through- 
out the week, but owing to the shortage of coal operators 
were only able to handle a small portion of the business 
available. Outputs were largely earmarked for de- 
liveries under Government direction and ordinary in- 
dustrial and domestic buyers had to be content with 
what was offered tothem. On export account, operations 
were largely confined to shipments under official instruc- 
tions for the Forces and other vital users on the Con- 
tinent. There was little demand from the neutral 
markets, which were still relying upon American supplies 
in view of the price advantage and the better quality 
coal offered. Most of the large coals were sold for some 
time ahead and with a brisk demand, the tone was very 
firm. The sized and bituminous smalls were practically 
unobtainable and commanded strong values, while the 
best dry steams were active as alternative fuel. Some 
of the inferior grades, however, were available. The 
home demand for cokes and patent fuel was active. 


Swansea Steel-Sheet Industry.—-The market report 
prepared by the Incorporated Swansea Exchange states 
that, last week, business conditions in the tin-plate 
market were unchanged. The demand was steady, but, 
as makers had substantial quantities sold for delivery 
during the current quarter, orders for delivery before the 
end of June were difficult to place. The export market 
was extremely quiet and only a very limited amount of 
business was being done. The éxceptional démand for 
steel sheets, more particularly for the light black cate- 
gories, was fully maintained and orders could only be 
placed for delayed delivery. The scrap iron and steel 
market was less active and there was a falling off in the 
demand, more especially for the lighter and inferior 
qualities. The prices of iron and steel products and 
non-ferrous metals remained unchanged. 





THe INSTITUTE OF METAIS.—The 35th annual May 
Lecture of the Institute of Metals will be delivered at 
the Institution of Mechanical Engineers, Storey’s-gate, 
St. James’s Park, London, S.W.1, at 6 p.m., on Wednes- 
day, May 16, by Sir Thomas Holland, K.C.8.1., K.C.LE., 
D.Se., F.R.S. His subject will be “‘ Changing Conditions 
in the Supply of the Metalliferous Minerals.” Visitors’ 
tickets admitting to the lecture can be obtained on appli- 
cation to the secretary of the Institute, 4, Grosvenor- 
gardens, London, S8.W.1. 





NOTICES OF MEETINGS. 
It is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF ELECTRICAL ENGINEERS.—North Mid- 
land Students’ Section: Saturday, May 12, 2.30 p.m., 
City of Leeds Electricity Department, Whitehali-road, 
Leeds. Annual General Meeting. London Students’ 
Section : Monday, May 14, 7 p.m., Savoy-place, Victoria- 
embankment, W.C.2. ‘“* A.C. Generator Protection,” by 
Mr. D. S. Daoud, read by Messrs. P. W. Castle and 
G. Lyon. Radio Section: Tuesday, May 15, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Discussion 
on “ The Characteristics of Luminescent Materials for 
Cathode-Ray Tubes,” to be opened by Mr. C. G. A. Hill. 
Institution: Thursday, May 17, 5.30 p.m., Savoy-place, 
Victoria bankment, W.C.2. Extra Ordinary Meeting. 
Repetition of the Kelvin Lecture on “ The Scientific 
Principles of Radiolocation,” by Sir Edward Appleton, 
F.R.S. (by request of the Council). Measurements 
Section: Friday, May 18, 5.30 p.m., Savoy-place, Vic- 
toria-embankment, W.C.2. Lecture on ‘“ Magnetic 
Materials,” by Sir Lawrence Bragg. 

INSTITUTION OF MUNICIPAL AND COUNTY ENGINEERS.— 
Yorkshire Branch: Saturday, May 12, 2.30 p.m., The 
Town Hall, Halifax.. ‘‘ Some Problems on the Transition 
from War to Peace,” by Mr. D. T. Lloyd Jones. 





Graduates’ Section: Saturday, May 12, 3.30 p.m., 
Storey’s-gate, St. James’s Park, Westminster, S8.W.1: 
Annual General Meeting. Lecture on “The Develop- 
ments in the of Military Aircraft Between 1918 
and 1944,” by Mr. Peter Masefield. Midland Branch : 
Thursday, May 17, 5.30 p.m., James Watt Memorial 
Institute, Birmingham. “‘ Drawing Office Practice in 
Relation to Interchangeable Components,” by Mr. C. A. 
Gladman. 

INSTITUTE OF Economic ENGINEERING.—London 
Section: Sunday, May 13, 2.30 p.m., Waldorf Hotel, 
Aldwych, W.C.2. Discussion on “ Budgetary Control,’’ 
to be opened by Mr. A. H. Huckle. 

ILLUMINATING ENGINEERING Sociery.—Tuesday, 
May 15, 5 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, 8.W.1. 
Annual General Meeting. Address on “ Daylight and 
Its Penetration into the Sea,” by Dr. W. R. G. Atkins, 
F.R.S. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 15, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
“‘ Sheet Piling in Maritime Works,” by Mr. S. Packshaw. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Luton 
Centre: Tuesday, May 15, 6.30 p.m., The George Hotel, 
Luton. “ The Art of Engineering Design,” by Dr. H. E. 
Merritt. Coventry Graduates’ Branch: Tuesday, May 15, 
7 p.m., The Technical College, Coventry. Brains Trust 
Meeting. 

RoyaL SocreTry OF ARTs.—Wednesday, May 16, 
1.45 p.m., John Adam-street, Aldephi, W:C.2. Trueman 
Wood Lecture: ‘“‘ The Social Relations of Science,” by 
Professor J. D. Bernal, F.R-.S. 


RoyaL METEOROLOGICAL Socirery.—Wednesday, 
May 16, 4.30 p.m., The Royal College of Science, Imperial 
Institute-road, S.W.7. (i) “Movement in Meteorology,” 
by Mr. R- W. James. (ii) “The Theory of Pressure 
Variations,” by Dr. 8. Petterssen (iii) “‘ Frequency of 
Occurrence of Lightning Flashes,” by Mr. R. H. Golde. 

INSTITUTION OF MINING AND METALLURGY.—Thurs- 
day, May 17, 4 p.m., The Geological Society’s Rooms, 
Burlington House, Piccadilly, W.1. Annual General 
Meeting. Presidential Address. : 

INSTITUTION OF LOCOMOTIVE ENGINEERS.—Thursday , 
May 17, 5.30 p.m., The Institution of Mechanical Engi- 
neers, Storey’s-gate, St. James’s Park, Westminster, 
8.W.1. “Prevention of Corrosion ‘and Corrosion 
Fatigue,” by Mr. T. Henry Turner. 





s 

Tse Late Mr. T. R. RENFREE.—We note with regret 
the sudden death of Mr. Thomas Rolls Renfree, which 
occurred on April 30. Mr. Renfree, who was senior 
technical sales engineer of The British Electric Trans- 
former Company, Limited, Hayes, Middlesex, was a 
Cornishman and the son of the late Mr. Peter Alfred 
Renfree, of Redruth. Following his early education and 
engineering training in Cornwall, Mr. Renfree came to 
London to study electrical engineering at King’s College. 
After a short period on the teaching staff at King’s 
College, he went into industry and entered the works of 
The British Westinghouse Company, Limited, at Trafford 
Park. Mr. Renfree joined the staff of The British Electric 
Transformer Company, Limited, as senior technical sales 
engineer in 1907, and continued to serve in this capacity 
until his death. He was made an associate member of 
the Institution of Civil Engineers in 1903 and was 
elected an associate of the Institution of Electrical 
Engineers in 1899 and a companion in 1929. 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMP.te Bak 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 





Accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book. 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 
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For Canada— 
Thin paper copies £218 6 
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For all other places abroad— 
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ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper , on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the . The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
earn of “Appointments Open,” “ Situations 
Wauted,” “ Tenders,” ete., is 6s. for the first four lines 
or under and Is. 6d. per line up to one inch. The 
line averages six words and when ah advertisement 
Measures an inch or more, the ch is 188. per inch. 
If use is made of a box number the extra charge is 
1s. per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.’ Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 








TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“ ” 


Cop: instructions and alterations to standing 
advertisements for display announcements must be 
Teceiyed at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 


The proprietors will not hold themselves res i 
for advertisers’ blocks left in their possession. more 
than two years. 
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VICTORY IN EUROPE. 


THE war in Europe is over. It ended officially at 
one minute past midnight, May 8-9, after a crescendo 
of victories on the one side and military cata- 
strophes on the other without parallel in recorded 
history; on a scale, indeed, not to be compre- 
hended even by the responsible commanders-in- 
chief if they were to attempt to envisage the opera- 
tions in terms of units that the human eye can 
grasp and the human mind retain. For the ordinary 
man, happily, there is no need to attempt such 
feats of comprehension. It is sufficient for him 
that the darkness which has overshadowed Europe 
for so many years is at an end; that the dangers 
from which he has never been free for an appreciable 
slice of a lifetime no longer exist; that, although 
there is so much yet to be done, even in Europe, 
and another major war in the Far East still un- 
finished, the tyranny that was Germany is definitely 
overpast. “This,” as Thucydides wrote of the 
vanquished Athenians at Syracuse, “was the 

test event in the war + at once most 
glorious to the victors, and most calamitous to the 
conquered. They were beaten at all points and 
altogether; their sufferings in every way were 
great. They were totally destroyed—their fleet, 
their army, everything.” 

For two days the people of the British Empire, 
of the liberated countries of Europe, and of the 
Allied nations have been able to give themselves 
over to rejoicing without troubling greatly about 
their past tribulations—the memory of which is 
not likely to fade—or the tasks of the morrow. 
Those tasks are urgent, however, as the King, the 
Prime Minister, and, indeed, the commonsense of 
the people have given solemn reminders. First 
priority belongs to the task of intensifying the war 
against Japan; it has gone well lately, especially 
in Burma, but the united effort that can be devoted 
to it now should accelerate very materially the 
retribution which Japan so richly deserves. Even 
so, the process must be technically difficult, apart 
from the resistance which the enemy can be relied 
upon to offer; the physical conditions to be over- 
come, and. the difficulties of supply, are likely, to 
tax all the resources of the British war potential 
before the end comes in that theatre also. 

Meanwhile, there are problems to be solved in 
Europe, of no less urgency : firstly, to bring some 
measure of immediate relief to those most desper- 
ately in need of it; secondly, to ensure that the 
German people, as. individuals, as well as the 
national military forces, are disarmed completely 
and rendered incapable of interfering with the 





Allied administration ; thirdly, to help the liberated 
peoples to work for their own rehabilitation and 
future maintenance, for the good of their minds as 
well as their bodies. All three of these urgent 
tasks will depend upon engineers for their effective 
execution, almost as much as the war itself has 
done. Later will come the restoration of communi- 
cations on a permanent basis—the first stage, 
obviously, must be to get traffic moving somehow, 
and must rely on temporary expedients to a great 
extent, in which category comes the employment of 
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their economic aspects; and, with this restoration 
of the means of distribution, that of the factories in 
liberated territories. Simultaneously, there must 
proceed the restoration of German industry, but 
under the strictest supervision and control; again, 
a task requiring engineering skill to ensure that the 
German people shall neither be a burden upon the 
victors nor become a prey again to those very evils 
from which Nazism sprang. 

There is, or should be, a fundamental difference 
between the rehabilitation of industry in the over- 
run territories and in Germany, in that the industrial 
revival of the liberated nations must be assisted in 
every way possible by the Allies. Germany has 
no such claim to congjderation, as General: Jodl 
must have known full well when, after signing the 
instrument of surrender, he asked that the victors 
should treat the vanquished ‘‘ with generosity.” 
Justice they are certain to receive; generosity 
they have no right to expect. That the Germans 
must work out their own industrial salvation 
will certainly be appreciated by them, and they 
may be trusted to apply themselves to the task 
with thoroughness. It is conceivable that they 
may make good—or, at least, overcome to\@ ser- 
viceable extent—the damage done to their com- 
munications and essential services before the rest 
of Europe can be equally restored, even with Allied 
help. At this point they may be expected to 
bring forward plausible arguments for a resump- 
tion of external trade relations, pleading that only 
thus can the exchange of essential goods be effected 
on a sound basis. Once the ice is broken, the 
infiltration into other markets will follow: German 
merchants will offer attractive goods at tempting 
prices, carefully selecting those lines in which Allied 
industries have not managed to make a full recovery 
because of their preoccupations at home and over- 
seas—for it must not be forgotten that while for 
Germany the war is over, for Britain and the 
United States only one war is over, and the other 
must still be waged with full force. 

There have been various suggestions to limit the 
future activities of German industry, especially in 
the fields of chemicals and all other manufactures 
which can be used or quickly adapted for the pur- 
poses of war-making. It may be supposed that 
these possibilities have not escaped the attention of 
the Allied Control Commission, but we would 
mention another which, we believe, has not been 
specifically indicated, or, at any rate, given pro- 
minence; namely, shipbuilding. It was the late 
Kaiser who declared that Germany’s future lay. on 
the Atlantic. His own people accepted that state- 
ment and strove to implement it. Other nations, 
while they may have questioned it, could provide 
no effective obstacles to its fulfilment, short of 
going to war; but.they might have prevented any 
recrudescence of the idea after the 1914-18 war if 
they had foreseen the more recent outcome of their 
moderation. 

It is accepted that, in the interest of world security, 
Germany must not be allowed again to build up 
an aircraft industry. There is no real necessity for 
allowing Germany to become once more a leading 
maritime Power: The German seaboard is short, 
and such external trade as must be seaborne can 
be carried. quite well in the ships of other nations. 
That being so, there is no sound reason why the 
German shipbuilding industry should be revived to 
the extent of being able to produce anything larger 
than. coasting tonnage and river craft. Even that 
limited capacity would be no absolute safeguard 
against the surreptitious construction of an occa- 
sional submarine, but presumably, the Control Com- 
mission can be trusted to see that no facilities 
remain or are created for the equipment of such 
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craft, without which it would be futile to build 
the hulls. That a nation the size of Germany 
should be crushed out of effective existence can 
be no part of the’ policy of enlightened Powers, 
though it is well to remember that Hitler had plans 
laid to reduce the population of the British Isles 
by two-thirds and to enslave the remainder, had 
he been victorious against us ; but it is only common 
prudence to see that Germany shall never again 
become a front-rank military force among the 
nations, or a manufacturing force either, so long as 
Germans are found who regard science and i 
primarily as a fourth arm wherewith to seek the 
military domination of the world. 

In our leading article of November 15, 1918, we 
were able to write “ for the first time for nearly four 
and a half years,” we stated, ‘free from the sense 
of everything being overshadowed by war”; and 
in that new-found freedom we proceeded to discuss 
the part that the engineer had played in accom- 
plishing the victory. To-day, after more than five 
and a half years of a much more devastating war, 
we are still unable to recapture wholly the emanci- 
pation of 1918; there is still Japan to be reckoned 
with before the veil can be lifted from the technical 
advances that have contributed so much to the 
downfall of Germany. A little has been revealed, 
however, of the stresses which the people of these 
islands have borne, largely in secret so far as the 
rest of the world was concerned ; and especially the 
people of that all-enduring area so long half-hidden 
under the disguise of “‘ Southern England.” 

Coventry suffered at a comparatively early stage 
in the war; Birmingham, Sheffield, Manchester, 
and the banks of the Clyde were hard hit ; Liverpool, 
and especially Bootle, suffered severely ; but Lon- 
don, in the end, had to bear more grievous blows 
than all the rest put together. The most awe- 
inspiring, perhaps, were the early attacks with 
incendiary bombs, when watchers on the higher 
ground to the north and south saw almost a full 
quadrant of their horizon an unbroken line of leap- 
ing flames; most intense in the very City itself, 
though always there remained, in Sir John Squire’s 
prophetic lines, written nearly 20 years ago, 

“High over all, 
The Cross and the ball 
On the riding, redoubtable dome of Paul.” 


The raids with high-explosive bombs were severe 
while they lasted—57 nights in succession, and all 
through the night, more often than not; but, in 
restrospect, they seem less severe than the ordeal of 
the flying bomb. Londoners disagree about the 
relative disturbances of mind caused by the flying 
bomb (“V1”) which they could hear approaching, 
and the 10-ton rocket (“V2”), giving no warning 
whatever of its coming. Our own staff, with experi- 
ence of both, are divided on this point, and the differ- 
ence of opinion appears to be fairly general. Where 
there is heartfelt unanimity is in the acknowledge- 
ment of the debt that London owes to the Royal Air 
Force and to the American and other Allied air- 
crews associated with them in the prolonged on- 
slaughts on the “rocket coast” of France. Had 
the threats from that coast materialised fully, 
London, huge and sprawling as it is, would have 
ceased to exist. 

These years of the European conflict, now happily 
past, have been a testing time for all those insular 
institutions and peculiarities which are so much part 
of the British outlook and way of life. On the 
whole, the nation has good cause to be proud of 
the result—unexpected, no doubt, by the enemy, 
and perhaps by some of our Allies as well. It is 
to be hoped that Germany has learned the lesson 
this time, and thoroughly ; but in these experiences 
there is one ou ing lesson for the British 
nation also, and that is the terrible responsibility 
which must rest in future on all to whom may be 
entrusted the task of guarding the nation’s security. 
Science and the engineer, backed by certain national 
characteristics and good friends from overseas, have 
saved the situation ; but it would be unwise, to say 
the least, to assume that either the scientist or the 
engineer can continue to perform miracles to order. 
That “Science knows no frontiers” is a familiar 
saying, and true ; but it is doubly true of 
science, and that is a danger which the world must 
watch unceasingly in future. 





RADIANT, DIELECTRIC AND 
EDDY-CURRENT HEATING. 


Unt. comparatively recent times, the only 
methods of heating employed on an extensive scale 
in industrial processes depended on conduction or 
convection. The drying of sheet material by 
passing it over or between heated rollers forms an 
example of the first, while the latter is represented 
by the wide range of drying and stoving ovens 
employed in industries of very varied kinds. Recent 
years, particularly those of the war period, have 


‘}seen a great extension in the use of three other 


methods of heating—radiant heating, dielectric 
heating and eddy-current heating. This latter 
should, perhaps, be classed among the methods 
which have long been in use, as it has been employed 
for the melting of metals in induction furnaces for 
a considerable number of years. The more recent 
developments in the use of this process are con- 
cerned with the surface heating of metals and 
particularly for the surface hardening of steel. 

It is mainly in the applications of radiant heat- 
ing and dielectric heating, however, that great 
progress has been made during the war. This fact 
is not ily to be taken as a proof that these 
methods have permanently established themselves 
in every sphere in which they are now being em- 
ployed. War conditions, which stress output and 
ignore cost, may justify procedures which would 
not be found economically possible when operated 
on a commercial basis. It is clear, however, 
that they have permanently modified many indus- 
trial processes. One important fact which appears 
to have been established is that for many opera- 
tions for which slow heating and a low maximum 
temperature have hitherto been accepted as the 
most suitable, there is no technical reason why a 
more rapid rate of heating, a higher maximum 
temperature, and a shorter processing time, should 
not be adopted. It has been found, for instance, 
that in the stoving of certain paint films, a heating 
time of three minutes and a maximum temperature 
of 400 deg. F. give results identical with those 
obtained with a heating time of 45 minutes and a 
maximum temperature of 250 deg. F. 

The subject of process heating by electric methods 
covers a wide field and affects many industries, 
and many engineers will find the survey of the 
whole field which was contained in a paper 
read before the Institution of Electrical Engin- 
eers on April 5, both of interest and value. This, 
which was contributed by Messrs. L. J. C. Connell, 
O. W. Humphreys and J. L. Rycroft. was entitled 
“The Place of Radiant, Dielectric and Eddy- 
Current Heating in the Process Heating Field.” 
The authors are connected with the research 
laboratories of the General Electric Company, 
Limited. The survey covered all types of heat- 
ing and reviewed the physical laws and practical 
considerations governing the application of contact 
and convection heating, as well as the newer methods. 
It is to radiant and dielectric heating, however, that 
we propose briefly to refer. 

Electric lamps are usually employed as the heat 
source in the applications of radiant heating, and 
their first use for industrial purposes appears to have 
been less than ten years ago. The attractive- 
ness of the electric lamp as a source of radiant 
heat lies in the small size and high operating 
temperature of the filament. This enables a large 
output of energy to be obtained from a small 
source and facilitates control of the beam by 
means of reflectors. The fact that full operating 
temperature is reached in an extremely short time 
is also an industrial advantage. Electric lamps are 
now being extensively used for such operations as 
the drying of paints and varnishes, sheet-metal 
articles previously requiring stoving times of 
30 to 60 minutes being satisfactorily treated in 
one minute to ten minutes. In America, radiant 
heat lamps with ratings up to 1,000 watts are 
in use, but owing to war restrictions manufac- 
turers in this country have been able to produce 
only one type. This is a 250-watt, 115-volt tungsten- 
filament lamp. The operating temperature is lower 
than that used for illuminating lamps and a long 
life is assured. The lamps are normally connected 
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two in series on & 200-volt to 250-volt circuit 
For the rapid heating of massive articles, in. 
tensities higher than can be obtained from lamp 
equipment are necessary and exposed resistor 
elements of the type used in electric furnaces are 

employed as sources of radiant heat. They permit 

of heat intensities at least ten times as high ag 

those obtained with electric lamps. With element, 

of this type, control of the radiation by reflectors jg 

not easy and attention has to be given to the possi. 

bility of serious loss of heat by convection from the 

front and conduction from the back. In a usual 

arrangement, the elements are mounted in a well. 

lagged tunnel through which the articles to he 

treated are passed by means of a conveyor. Entrance 

and exit vestibules serve to reduce the air flow 

through the tunnel and loss of heat by radiation 

through the ends. The entrance vestibule also 

serves as a low-temperature zone for pre-heating, 

A plant of this kind does not possess the property 

of almost instantaneous heating up characteristic 

of lamp heaters, and from 15 to 30 minutes have 

to be allowed before the full operating tempera. 

ture is reached. An example of a high-intensity 

exposed-resistor tunnel furnace of this type is 

described in the paper. It is used for stoving 

paint on artillery shells and similar articles in from 

30 second to 3 minutes. The shells are placed on the 

conveyor at the spray booths and pass into the 

entrance vestibule, where the paint solvents are 

flashed off. They then enter the tunnel where 

stoving takes place, and then pass to a cooling 

tunnel through which air is drawn at 30 ft. per 

second. The shells emerge sufficiently cool to be 

handled and inspected. 

Dielectric heating depends on the fact that when 
an electrical insulator is placed in a rapidly alter- 
nating field there is, in general, an absorption of 
energy with a consequent rise in temperature of the 
material. This effect has long been known as a 
factor limiting the choice of insulating materials 
for use at high frequencies. It has now been utilised 
as a means of securing rapid heating of materials 
of low thermal conductivity. The rate of heating 
depends on the strength and frequency of alterna- 
tion of the field and on the dielectric constant and 
power factor of the material. The product of these 
two latter is known as the “ loss factor,” but is not 
in general a constant as it may vary with frequency, 
temperature and moisture content. For an article 
of fixed size and given loss factor, the rate of genera- 
tion of heat is proportional to the frequency and 
the square of the applied voltage. An upper limit 
is usually set on the voltage by the electric strength 
of the material, or by some other consideration, and 
in order to secure sufficiently rapid heating it is 
generally necessary to use frequencies at least as 
high as one megacycle per second. Although di- 
electric heating enables heat to be generated at a 
uniform rate throughout a homogeneous material 
it does not necessarily follow that the rate of rise of 
temperature will be uniform. It may be affected 
by loss of heat to the metal or other plates by 
which the current is applied. 

Various examples of the application of this 
method of heating were given in the paper. The 
setting of synthetic-resin glues, which are extensively 
used in the wooden-aircraft industry and in the 
manufacture of plywood, may be quoted. When 
spars or laminated wood are required in thicknesses 
greater than can be effectively heated by conduction, 
the high-frequency dielectric method is entirely 
effective. For spars, two electrodes are usually 
placed, one on each side of the veneers, in a jig. Itis 
quite feasible to heat a 12-in. thick block of wood 
in this way with a total heat input of 5,040 B.Th.U. 
per hour per square foot. The method may also 
be used with advantage for the spot-gluing of 
veneers. Small local areas over which the glue has 
completely hardened may be produced in an other- 
wise tacky assembly, and these hold the parts 
together while the remainder of the glue sets. 
Another example is furnished by the final drying of 
a certain type of synthetic sponge. Owing to the 

thermal conductivity of the material and the 
slow rate of diffusion of moisture through it, the 
drying of this sponge in a convection oven requires 
a period of 70 hours.. The same process can be 
completed by dielectric heating in a few minutes. 
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NOTES. 


Hypro-Ex.gecrric DEVELOPMENT IN SCOTLAND. 


PARTICULARS have now been issued by the North 
of Scotland Hydro-Electric Board of Constructional 
Scheme No. 3 by which it is proposed to convey 
the waters of Loch Fannich, by a tunnel and 
pipeline, to a power station at Grudie Bridge, in 
Strath Bran. The estimated cost of the scheme is 
1,000,000/. The power station, which is to have 


’ an installed capacity of 24,000 kW, will be situated 


about a mile to the west of Loch Luichart station, 
on the London Midland and Scottish Railway line 
from Dingwall to Kyle of Lochalsh, but on the 
opposite side of the valley. The Board point out 
that this is the first scheme to be published for the 
northern part of their area, and is designed to 
attract industries to the North. The situation pro- 
posed is near the prosperous eastern parts of Ross- 
shire, the town of Inverness, and the deep-water 
harbour of Cromarty Firth, which has good road 
and rail connections with the rest of the country. 
The Grampian Electricity Supply Company are 
already the authorised undertakers for the distri- 
bution of electricity in eastern Ross-shire, and they 
have drawn attention to the growing needs of that 
area; but the Board’s desire is to encourage still 
further the industrial expansion in the district, and 
the establishment of new industries. Under the 
Hydro-Electric Act, the Board are charged with the 
duty of constructing a “ grid” in the north of Scot- 
land, and, in pursuance of this object, it is intended 
to link the Fannich station and others in the north 
with the proposed Tummel-Garry scheme and with 
Aberdeen, as a “backbone” to the development 
of the area. Efforts are being made by local autho- 
rities to promote the establishment of ice factories 
at Kyle of Lochalsh and Mallaig, for the refrigera- 
tion and storage of fish ; and the Board are pressing 
for the expansion of the cement industry in Scot- 
land, and the manufacture there of electrical 
machinery—for both of which products, of course, 
they themselves provide the opportunity of a valu- 
able market. In addition to the major projects, the 
official announcement states, the Board have sur- 
veyed projects in many other parts of the High- 
lands and the islands for the provision of electricity 
for ordinary consumers ; but most of these proposals 
are uneconomic and can only be financed from 
revenue-earning projects. 


ATMOSPHERIC POLLUTION. 

The Department of Scientific and Industrial Re- 
search has continued its investigation of atmo- 
spheric pollution during the war years, and has now 
issued its summary report on observations made 
during the year which ended on March 31, 1944. 
The numbers of instruments maintained by co- 
operating bodies show a slight increase’ over 
those for the previous year, being : deposit gauges, 
102; automatic filters, 8; volumetric sulphur 
apparatus, 9; smoke filters, 2; lead-peroxide 
apparatus, 45; and daylight apparatus, 7. The 
corresponding figures for 1942-43 were 99, 8, 7, 1, 
41 and 7 respectively. The fuel economy campaign 
was inaugurated in the winter of 1942-43, and 
last year’s summary report showed that it led 
to a significant reduction for the country as a 
whole in both deposited matter (including sul- 
phates) and sulphur dioxide. The reduction of 
sulphates in deposited matter was maintained for 
the whole of the year ended March 31, 1944, and 
after allowance had ‘been made for the probable 
effect of differences in rainfall, the rate of emission 
of sulphates in 1943-44 was estimated to have been 
about 7 per cent. less than in 1941-42. Other forms 
of deposited matter were not significantly lower in 
1943-44 than in 1941-42. Figures for individual 
localities, however, showed some marked changes. 
Thus an observation station at the gasworks, Dews- 
bury, showed an increase of insoluble deposited 
matter estimated to be not less than 100 per cent. 
during the summer. At Grimsby there was a simi- 
larincrease during the winter: Anall-the ~year-round 
increase in tar was observed in Kingston-upon-Hull, 
Reductions of 50 per cent. or more of insoluble 
matter were observed at West Heath, Birmingham, 
for the whole year, and at Longton, Stoke-on- 





Trent, for the summer. Similar reductions for the 
whole year were observed at Hesketh Park, South- 
port (tar alone) ; _Kingston-upon-Hull (carbonaceous 
matter other than tar); and King Charles-street, 
London (all constituents). Corresponding reduc- 
tions for winter alone were observed at five stations 
in Halifax (tar alone) ; two parks, Halifax (sulphates 
alone) ; and Keighley (ash alone). A corresponding 
reduction during the summer in sulphates alone 
was observed in London at Archbishop’s Park and 
Battersea Park. The figures for gaseous sulphur 
dioxide for the whole country for the winters 
beginning in the years 1941, 1942 and 1943 were in 
the proportion of 100 to 89 and 97, respectively. The 
corresponding figures for the summers of 1941 and 
1943 were 49 and 47. Localities showing summer 
reductions of 13 per cent. to 40 per cent. were (in 
increasing order of merit), Manchester, Halifax, 
Rotherham, Kingston-upon-Hull, Stoke-on-Trent, 
Sheffield (Dore), and Leicester. Summer increases 
of 28, 29 and 34 per cent. were observed at Leeds, 
Sheffield (Handsworth), and London (Clissold Park), 
respectively. Glasgow (central) and Halifax (West 
View Park) both showed winter reductions of 25 per 
cent., while London (Clissold Park) showed a winter 
increase of 24 per cent. The Atmospheric Pollution 
Research Committee have published a leaflet on 
investigation methods, entitled “How to Make 
Rapid Surveys,” which should facilitate the deter- 
mination of the relation between pollution and local 
characteristics such as density of population, num- 
bers of industrial chimneys, etc. 


DERAILMENT aT Woop GREEN, L.N.E.R. 


At about 5.30 p.m. on August 29, 1944, a suburban 
passenger train from Finsbury Park to Enfield 
(Gordon Hill) left the rails shortly after passing 
Wood Green station, on the London and North 
Eastern Railway. The engine overturned on to the 
adjacent down goods line, about 4 ft. below the 
level of the track on which it had been travelling, 
and four of the eight coaches were derailed also. 
There were no fatal casualties, but four passengers, 
and the driver and fireman, were injured ; the driver 
so seriously that it was not until March, 1945, that 
Lieut. Colonel E. Woodhouse, who conducted an 
inquiry on behalf of the Ministry of Transport, was 
able to interview him. Colonel Woodhouse’s report, 
recently submitted to the Minister, shows that the 
accident was the result of excessive speed, for which 
the driver was responsible, as he ignored (claiming 
that he was not aware of it) the restriction to 
15 m.p.h. on trains running from the down slow 
lines in this section to the Enfield branch. Investi- 
gation of the passing times at signal boxes, as 
logged, showed that he had habitually exceeded 
the usual speeds over a considerable distance. The 
speed restriction was necessitated by the layout of 
the several lines at that point, the existence of cross- 
overs, etc., and Colonel Woodhouse suggested the 
advisability of certain modifications, to give a 
freer run to trains proceeding to the Enfield branch. 


Tue Stevens Memoriat LECTURE. 


On Friday, May 4, in the hall of the Institution of 
Mechanical Engineers, London, S.W.1, Mr. W. G. 
Adam, G.M., B.A. (Oxon.), F.R.I.C., delivered the 
second of the series of Stevens Memorial Lectures 
arranged by the Junior Institution of Engineers in 
accordance with the terms of a bequest by Mr. 
W. H. J. Stevens, a former associate of the Junior 
Institution. The chair was occupied by the Presi- 
dent, Major-General K. C. Appleyard, C.B.E. Mr. 
Adam’s lecture, which was entitled “‘ The History 
and Present Practice of the Tar Distillation Indus- 
try,” was probably the most comprehensive survey 
of this industry to be delivered in recent years ; 
and though, unfortunately, limitations of time 
obliged him to condense it considerably, he was able 
to bring out effectively what is, perhaps, the most 
striking feature of tar distillation, namely, the 
diversity of the products and by-products, and the 
great number of new manufactures which have 
derived from this initial process. Mr. Adam men- 
tioned incidentally that the Association of Tar 
Distillers, which dates from 1885, was the first trade 
association to be formed in this country. Among 
the principal developments which had their origin 
in tar distillation, he enumerated coal-gas lighting, 
the waterproofing of textiles, the preservation of 





timber by impregnation with creosote, the recovery 
of benzene, the establishment by Perkin of the coal- 
tar dyestuffs industry, and the introduction of anti- 
septics and disinfectants. More recently, there have 
been the production in quantity of refined benzole 
for use as a motor fuel, of the raw materials of the 
plastics industry, andthe hydrogenation of creosote 
to produce motor spirit. The lecture was illustrated 
by a large number of samples of tar-distillation pro- 
ducts, as well as by lantern slides and wall diagrams. 
A vote of thanks to the lecturer, proposed by Mr. 
Robert Lowe (chairman of the Institution) and 
seconded by Mr. J. Foster Petree was carried by 
acclamation. 


THe Honpvuras Intrer-Oceanic HicHway. 


At the Fifth International Conference of Ame- 
rican States held in Santiago, Chile, in 1923, a 
resolution was passed which led to the formation of 
the Pan-American Highway Confederation, in the 
following year. The of this body is to 
work out and foster the scheme for the construc- 
tion of the Pan-American Highway System. This 
project, of which many sections are now completed 
or in progress, envisages the construction of a 
road system which, when completed, will link the 
United States, via Mexico and Central America, 
with the chief population centres of the South Ame- 
can Republics. From the point of view of the con- 
structional difficulties involved, oné of the most 
interesting parts of this road system is the section 
passing through the narrow isthmus which connects 
North with South American, and a detailed descrip- 
tion of the building of this part of the road, which 
is known as the Inter-American Highway, has 
already appeared in these columns.* This highway 
traverses the Central American republics in the 
neighbourhood of the Pacific seaboard and, in the 
case of the 91-mile section passing through Hon- 
duras, lies far from the main administrative and 
developed part of the country, which is situated 
on the Atlantic side. A spur road is now being 
built which will link the capital, Tegucigalpa, and 
the Atlantic seaboard with the Inter-American 
Highway, and a 40-mile section of this spur road 
was officially completed and handed over to the 
Honduras Government on September 1, 1944. 
Tegucigalpa lies 200 miles from the ports on the 
Atlantic coast, through which the exports and 
imports of the country pass. Railway connection 
is available as far as Potrerillos, 60 miles from the 
coast, but beyond this town traffic in the past has 
had to utilise comparatively primitive roads, and 
a 25-mile section of the route has been by means of 
ferry across Lake Yojoa, involving two tranship- 
ments. The new road by-passes this lake. The 
Potrerillos-Pito Solo road, as it is officially called, 
Pito Solo being at the south end of Lake Yojoa, was 
actually put in hand mainly as a relief measure, 
owing to the large amount of unemployment 
created by serious curtailment of banana ship- 
ments caused by shipping shortage and the sub- 
marine campaign in the Caribbean Sea and Gulf 
of Mexico. Bananas form about three-quarters of 
the total exports of Honduras in normal times and 
some 30,000 men depend on their cultivation for a 
livelihood. Apart from this special situation 
created by the war, however, there can beno doubt 
that this new road forms a necessary feature in the 
proper industrial development of the country. 
Honduras covers an area of 60,000 sq. miles and 
has a population of 1,200,000, yet in 1942 had less 
than 800 miles of road of which only 600 were suit- 
able for motor traffic. As in the case of many other 
public works in South America, both financial and 
technical assistance was furnished by the United 
States to enable the road to be built, and construc- 
tion was carried out under the direction of officials 
of the United States Public Roads Administration 
and the United States Soil Conservation Service. 
The road is surfaced with macadam and is con- 
structed entirely from local materials. As there is 
little gravel available in the country, crushed stone 
had to be used. Some stone breakers and other 
machines were available, but owing to the war 
situation little road-making plant could be obtained 
and the work was mainly carried out by hand. 





* ENGINEERING, Vol. 157, pages 301, 341 and 381 (1944). 
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LETTERS TO THE EDITOR. 


ALTERNATING-CURRENT 
TRANSMISSION. 
To THE Eprror or ENGINEERING. 
Smr,—In his article published in Encrveerrne of 
September 1, 1944, Dr. Wall, in establishing a 
formula for the inductance of overhead transmission 
lines, perpetuates a very common error in dealing 
with the flux inside the conductor. He states, in 
col. 1, on page 163, “‘ A line of induction at a distance 
x cm. from the axis will be linked with an area of 


2 
(=) times the total area of the conductor, so that 
the equivalent flux linkages reduced to the total 


area will be 
aloe [. (=) a, ete. 


Now flux linkages produce e.m.f.s with changing 
currents, and to account for these mathematically 
we give the conductor an inductance; it is quite 
wrong to bring area into the discussion. Actually, 
of course, the conductor has a differing inductance 
at each radius, increasing towards the axis, and this 
produces a non-uniform current distribution, or, if 
you will, a circulating current superimposed on the 
assumed uniform. one. At some intermediate 
radius the actual current density has the average 
value ; within this radius the density is less than 
average and the decreased I R drop just compen- 
sates for the increased inductive drop. Outside, 
the reverse applies; the current is above average 
and the increased IR drop compensates for the 
decreased inductive drop. The actual inductance 
at this intermediate radius may be taken as the 
effective, inductance, and the reactance calculated 
from it may be used in conjunction with the total 
current to obtain the quadrature volt drop. 

Where the assumption of uniform current dis- 
tribution can still be taken as substantially correct, 
that is where the “skin effect ” is small, the calcu- 
lation of this equivalent inductance is simple (see 
Dwight, Transmission Line 'Formule), and the 
result agrees with that obtained by Dr. Wall (and 
many others) in their simplified, but quite incorrect, 
determination. I have found the treatment of 
this problem as given by Dr. Wall in at least three 
modern text-books and I can only assume that the 
writers, in giving a simplified treatment where 
skin effect can be neglected, have gone no farther 
than checking that the final result is correct. 

I am sure that Dr. Wall, on consideration, will 
agree with these statements, and he would be doing 
a service to future students if he deterred future 
writers from perpetuating this error. 

Yours faithfully, 
G. H. C. NicHotts. 
Electric Supply Dept., 
Town Hall, 
Melbourne, Australia. 
January 25, 1945. 


Notz—A copy of the letter printed above was 
forwarded to Dr. Wall and his reply is given below.— 
Ep., E. 

To THE Eprror oF ENGINEERING. 


Sir,—I regret that Mr. G. H. C. Nicholls does not 
like the method of deriving the expression for the 
inductance of an overhead transmission line to 
which he refers. It was indicated in the article, 
however, that the problem of “ skin effect’ would 
be dealt with later. I think, therefore, that it 
would be better to defer a discussion of the point 
raised by Mr. Nicholls until the part of the series 
dealing with skin effect has been published. 

Yours faithfully, 
T. F. Watt. 
University of Sheffield, 
Department of Electrical Engineering, 
St. George’s-square, 
Sheffield, 1. 
May 2, 1945. 





Tue InstrruTion or Crvi. ENGINEERS.—The annual 
general meeting of the Institution of Civil Engineers 
will be held at the Institution, Great George-street, ‘on 
Tuesday, June 5, at 5.30 p.m. 








THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 356.) 
Mercuant SHIPBUILDING DuRING THE War. 


Tue first paper, by Sir Amos L. Ayre, K.B.E., 
dealt at some length with “‘ Merchant Shipbuilding 
during the War.” We commence to reprint the 
paper, in abridged form, on page 377, of this issue. 


Sir Summers Hunter, who opened the discussion, 
said that the vessels mentioned were a success, 
firstly, because tank tests on hull form and pro- 
pellers were always carried out before production 
was commenced, and secondly, because of the close 
co-operation between all concerned. Commenting 
on the fact that, owing to lack of man power, the 
plant was never fully utilised, Sir Summers Hunter 
said that this was particularly so in the case of 
propelling machinery. The land engineers, and 
friends over the Atlantic, had more than filled the 
gap, so that a reserve of propelling machinery was 
set up. That machinery was all right for wartime 
purposes, but for post-war economic propulsion he 
did not think it was suitable. We were now in 
the transition period, which was putting shipyards 
and engine works out of step. If certain of that 
machinery were not scrapped, but continued to be 
used, “‘ work for all’ would not be forthcoming. 

The Rt. Hon. A. V. Alexander (First Lord of the 
Admiralty) sent a message of regret that official 
duties did not permit him to attend the meeting, and 
adding that he would have liked to have been there 
to call attention to the great services rendered by 
Sir Amos Ayre at the Admiralty. 

Sir Archibald Hurd, in a written contribution, 
suggested that the remarkable record of achieve- 
ment which Sir Amos Ayre had exposed proved 
once more the virtues of private enterprise and its 
adaptability to meet rapidly changing circumstances. 
It was true that, during the period covered in the 
paper, the industry was subject to control, but it 
was control by practical shipbuilders and not by 
theorists. The shipbuilding industry emerged from 
the first world war with greatly increased facilities 
and a black future, for the Government decided 
that the British war-built tonnage and the German 
tonnage surrendered should be sold to British 
owners at the highest possible prices. British owners 
had acquired all that tonnage for 55,000,000/.—at 
war prices. The money paid for the German ships 
was credited to the Germans and it was claimed, 
by a strange course of reasoning, that in that way 
the enemy had made reparations for the injury he 
had inflicted on the maritime industries of this 
country. Those transactions had blocked the 
placing of new orders in British shipyards; and 
then the Government, to make matters worse, 
decided that no more ships were required by the 
Royal Navy, while simultaneously, owing to various 
causes, the foreign demand for ships had dried up. 
The shipbuilding industry was drifting into bank- 
ruptey, but the Government would do nothing. 
So the leaders of the industry decided that, as no one 
would help them, they must help themselves ; pro- 
duction was gradually concentrated and the industry 
was brought back to an economic footing. The 
proof of the wisdom of the pre-war concentration 
for efficient production was that, throughout the 
war, the supply of skilled labour had never caught 
up with the supply of plant. 

A pledge had been given by Mr. Churchill that 
the Government would not make the same mistakes 
after this war as were made after the last war. The 
crux of the problem of the shipbuilding industry, it 
seemed, would be the disposal of war-built tonnage 
and the tonnage which presumably would be 
surrendered by Germany and Japan. The policy of 
wisdom was, as soon as the post-war demand for 
shipping facilities, which would be great, had been 
met, to place all those ships in reserve in readiness 
for scrapping. The shipping industry must have 
the best ships, embodying all the research and ex- 
perience of the war years; the ex-enemy tonnage 
would, for the most part, be fit only for scrap. 

Mr. R. B. Shepheard, B.Sc., said that Sir Amos 
had quoted many directions in which the results 
of research had been applied to increase output. 





Notable among them had been the modifications to 
hull form. The easier bilge radius in deep-sea 
tramps had resulted in simplification in fabrication, 
at the same time reducing the E.H.P. Straight 
frame sections associated with large bilge radius 
in a 15-knot form had produced even more un. 
expected improvement. Again, straight-lined chine 
forms for small craft, suitable for pre-construction, 
had been found by model tests to be capable of 
better performance than good normal forms. The 
introduction of additional ballasting capacity in 
tramps had proved of great importance under war- 
time conditions, particularly in the North Atlantic. 
The P.F. (C) ships illustrated a successful applica- 
tion of pre-fabrication associated with welding, 
The arrangement of tank top particularly, having 
transverse plating with butts and seams welded 
downhand and backed by the supporting structure, 
had been found most satisfactory in production and 
had been incorporated subsequently in other designs. 
Constructional methods adopted in the United States 
mass-production yards were, of course, not generally 
suitable to British conditions. Developments in 
the use of welding in this country had rightly pro- 
ceeded on different lines, and had taken into con- 
sideration the economic advantages of hydraulic 
riveting. While the extent to which welding would 
be maintained or extended under commercial con- 
ditions was a question on which opinions varied 
widely, the war years had provided an invaluable 
fund of experience to guide future progress. 

Sir Eustace Tennyson D’Eyncourt thought that 
the ship designer must be impressed, on reading 
the paper, by the number of conditions that had to be 
fulfilled, besides the ordinary conditions of design ; 
one was the time required to produce the actual 
ships. It was no use designing a very fast ship 
if it meant that another year must elapse before 
it could be produced ; it was better to go on with 
the slower ships. Referring to the “ Bel” type of 
ship, Sir Eustace said it was designed by the late 
Capt. Christen Smith. Some of them had two 
100-ton cranes, one on each mast; and on one 
occasion a weight of 200 tons, in the form of a light- 
ship, was lifted bodily from the carrier ship to the 
water. With regard to the more easily rounded 
bilge, which gave better results and which would 
suggest further investigation in the tank, Sir 
Eustace asked whether, in conjunction with them, 
the ends of the ship remained the same or were 
modified. ‘ 

Mr. J. L. Adam asked Sir Amos how far pre- 
fabrication had helped in production. It seemed 
that, in the paper, he had put it in its proper per- 
spective ; pre-fabrication, like welding, was not to 
be adopted for its own sake, but only in such measure 
as would help in the building of a ship. 

Mr. Henry Main, C.B.E., recalled that, when the 
partly fabricated ships were commenced, it was 
decided, for rivet spacing, to adopt the spacing of 
standard multiple punches. In one instance, a yard 
had surplus capacity in multiple punches, sufficient 
to do all the shell, or practically all the shell, for 
another firm about 150 miles away, and had sent 
it to them. That was an example of the co-opera- 
tion engendered by Sir Amos. Perhaps Sir Amos 
had been worried most by some of the questions 
raised by the public, due to ill-informed advice ; 
for instance, there had been a controversy with 
regard to the speed of ships. If the machinery 
capacity of the country had been equal to the task, 
we should have had more cargo liners very much 
sooner than we did. 

Mr. C. G. Duggan, who explained that he had 
been the medium of communication between the 
Ministry of War Transport and Sir Amos through- 
out the war, described how he had been handed a 
paper, on the Thursday before war was declared, 
which he was told was the war-time shipbuilding 
scheme. It was a tribute to the efficiency of those 
who had laid down the scheme that for all oo, 
purposes it was continued right up to the e e 
war. The balance of shipbuilding at the outbreak 
of war was not the balance that was wanted in war- 
time; the Government scheme of March, 1939, 
had produced a considerable number of orders for 
tramps and the slower types of cargo liners, but it 
had not provided any assistance for tanker tonnage. 





In consequence, when war was declared, there were 





Zz 
opemrwse Tae ii 


oc 


‘maa 


am eo. B oee eon oe we em Ce Oe oe ee oe wea em a eae a2 2. & af 








MAY II, 1945. 


ENGINEERING. 





375 








hardly any tankers under construction at all. The 
war-time proportion of tankers was considerably in 

excess of the other types because the balance had 
to be straightened out immediately. After the 
Mediterranean was closed, and there had to be long 
hauls of military cargo round the Cape, the Ministry 
had seen that it was essential to increase the volume 
of fast tonnage. 

Sir Amos Ayre, replying to the discussion, said 
that his staff had been very small for the work 
which had to be done, and he was glad of the oppor- 
tunity to thank them publicly. Dealing with Sir 
Summers Hunter’s reference to the stock of mach- 
inery, he said that a consideration which had 
bothered them in the early days of the war was 
that a bomb in an engine works could do far more 
damage than a bomb in a shipyard; they had 
erred, therefore, on the side of buying engines 
wherever they could. During the first few weeks 
of the war they had ordered machinery from “ land 
firms.” That machinery had done very well and 
had helped them out; and if some of the sets 
were still in stock, he considered them as an insur- 
ance premium which would be well worth while. 
He acknowledged the great help afforded by the 
two classification societies on all occasions, par- 
ticularly in connection with the building of ships 
in the United States and Canada, and at Hong 
Kong. In reply to Sir Eustace D’Eyncourt, it 
was fair to say that cost had not troubled him in the 
way it sometimes did, but they were never allowed 
anything which could be called extravagance. They 
were more concerned with, and had given prime 
consideration to, the most efficient use of the labour 
effort. With regard to the easily rounded bilge, 
the ends of the ship were not modified in the sense 
of altering the parent form. As they eased the 
lower water lines, they blended them intg the end 
water lines, retaining the parent form. It was 
difficult to put a measure on the help obtained 
from pre-fabrication; but it was a distinct aid. 
The circumstances varied from yard to yard. It 
could not be measured very well, but it was not 
likely to be used in peace time. Pre-construction in 
the yard would always be used within the limits of 
the handling capacity of cranes; on the whole, 
he believed there would be a tendency for its use 
to increase, but he did not think we would ever 
reach in this country the stage reached in America, 
where they handled units up to about 260 tons. 
We might eventually go up to lifts of about 35 tons, 
as a general condition. 

The President, proposing a vote of thanks to Sir 
Amos, said he had shown very clearly the wonderful 
generalship by which the merchant shipbuilding 
industry in this country was conducted ; it was a 
most remarkable performance. 


Crews’ AccoMMODATION IN TRAMP SHIPs. 


Two papers were presented at the evening meeting 
on April 17, these being “ Crews’ Accommodation 
in Tramp Ships,” by Mr. E. H. Watts, and “ The 
Habitability of Naval Ships under Wartime Condi- 
tions,” by Mr. A. J. Sims, O.B.E., R.C.N.C. Mr, 
Watts’s paper traced the development of crews’ 
accommodation in the ships of the Britain Steam- 
ship Company, and the modifications that had been 
introduced as the result of experience, and indicated 
the further modifications that Mr. Watts proposed 
to make in the design of future vessels, The con- 
sefvatism of the crews themselves, he pointed ont, 
was a factor that could not be ignored ; for instance, 
while the arrangement of seamen’s and firemen’s 
quarters in the bridge superstructure undoubtedly 
conduced to greater comfort than the time-honoured 
situation in the forecastle, the fact remained that 
the men regarded such close proximity to the 
officers with disapproval. They required, too, to 
be educated up to an appreciation of the benefits 
of improved ventilation, which the older men in 
particular regarded as much less attractive than 
“a good fug.” The advent, during the war, of 
greatly improved insecticides, of enduring effect, 
should render it possible to add such amenities as 
curtains, matting, and other coverings on bulkheads, 
etc., than bare paint. 

Captain W. H. Coombs, who referred to Mr. 
Watts as a pioneer in the m ising of tramp- 
steamer accommodation, said that discipline and 








similar matters were very closely connected with 
the provision of accommodation. The owners had 
the duty of providing the right sort of accommo- 
dation ; the officers clearly had a duty to see that 
the best use was made of it, and, with the men, to 
see that it was kept clean and orderly, which was 
not always the case. The experience of many ship- 
owners was that better accommodation attracted 
a better type of man and that the accommodation 
was better looked after. The provision of lights, 
heating appliances and fans was admirable; but 
they were no use if, as often happened in tramp 
steamers in peace time, those facilities were dis- 
continued at 5 p.m., when cargo working ceased, 
leaving the ship in darkness except for oil lamps, 
without heat in cold ports, and without fans in the 
tropics. He believed that the limitation imposed 
in the percentage of tonnage allowance which the 
Suez Canal authorities granted for crew accommo- 
dation was 5 per cent.; some shipowners were 
already penalising themselves by exceeding that 
5 per cent. in order to provide their crews with the 
accommodation they should have. That was an 
unsatisfactory state of affairs, and he hoped that 
representations could be made in the appropriate 
quarter that, if shipowners were handicapped by 
antiquated limitations in Suez Canal or other rules, 
the matter should be rectified. Inspections in the 
various ports in this country showed them to be 
sadly lacking in the provision of proper lavatory 
and sanitary accommodation in the dock areas ; 
that also should be rectified. 

Sir E. Tennyson D’Eyncourt, Bt., said he had 
been impressed many years ago by the fact that, 
for the tanker class, and, he believed, the ordinary 
tramp steamer, the British standard was below, that 
of the ships of the Scandinavian countries. In the 
case of one ship built at the Walker shipyard, the 
accommodation suggested, which would have met 
the demands of the Board of Trade, failed to meet 
those of the Norwegian authorities. The modern 
naval ship had accommodation about as good as it 
was possible to provide for a large crew, often in a 
comparatively small area ; in consequence, the crews 
were happier and better disciplined, and they took 
more pride in their ships. In the early days, when 
efforts were made to improve ventilation in H.M. 
ships, it was not uncommon for the seaman who 
slept nearest to the ventilating outflow to stuff 
a pair of trousers into the ventilating trunk and so 
spoil the whole ventilation of that area; that, 
however, was merely a matter of discipline and 
improving methods. 

Mr. Henry Main said that the tendency to increase 
the beam of tramp ships—the 9,000 tonners and 
10,000 tonners, had beam dimensions of probably 
54 ft. to 58 ft.—was invaluable in arranging crews’ 
accommodation ; but evidently Mr. Watts was not 
satisfied that that in itself was sufficient. Appa- 
rently, he did not regard alleys as being of great 
importance; the officers’ accommodation, in 
many cases, extended out to the ship’s side, and 
embodied the passage-way outside the deckhouse, 
which was only of real value in port, and of little 
value at sea. The scale of area per person for 
tramp vessels, for the 9,500-ton tramp, was 60 sq. ft. 
for accommodation, 20 sq. ft. for public rooms, 
10 sq. ft. for baths and sanitation, and for the 
pantry and food store, 10 sq. ft. for alleyways, 
and 2 sq. ft. for drying room. That seemed to fit 
in very well for a vessel of those dimensions, but 
the problem in coasting vessels was quite different ; 
they had not the beam, and it was more difficult 
there to provide high-class accommodation. There 
was no doubt that the cooking on board tramp 
vessels was not so good as it should be; it com- 
pared very poorly with that in the Royal Navy. 

Sir Amos L. Ayre, referring to a statement in the 
paper that, until 1936, little interest was taken in 
improving crews’ accommodation by shipowners, 
naval architects, the Board of Trade, or even those 
who used it, suggested that this was rather hard 
on the shipowners, because either the Chamber of 
Shipping or the Shipping Federation had set up a 
committee, about 1926, to examine that, subject, 
and a very lengthy report was made. He was not 
sure why the report was not adopted. Then, 
some time before 1936, a further committee was 
set up, and as a result the question was reviewed 





by the Merchant Shipping Advisory Committee ; 
he believed that new regulations were then issued. 
The plans given in the paper showed that there 
had been an earnest endeavour to improve matters. 

Mr. Yates applauded the effort made by Mr. 
Watts to set a standard which had not previously 
existed, or, at any rate, existed in only a very few 
ships. He urged that the seafarers’ accommodation 
should be considered when the ships were building 
or in the design stage, and should not be dealt with 
as an afterthought, as had been done very largely 
in the past, according to the particular trade or 
service in which a ship was to be used. The galleys 
should be removed from the bunker hatch and the 
fiddley, with mess rooms adjacent. 

Mr. Watts, replying to the discussion, said that, 
with the help of the National Maritime Board, some- 
thing much better should be evolved than British 
shipping had ever had before. It was n ie 
however, to avoid having so many rules and regula- 
tions that they stultified imagination. He recalled 
that, in 1936, he had thought it a good idea that his 
officers should learn to sail small boats, for he had 
felt that, before long, they would need to use small 
boats in order to save their lives. Therefore, he 
had tried to evolve a sailing boat that really would 
sail, and after a year’s work, having arrived at 
double the sail area for a dinghy that was allowed 
by the regulations, he had obtained permission to 
have a drop keel. But the sails had to be removed 
when the ship went to sea, and the drop keel had 
to be put under lock and key so that it could not 
be used. That was an indication of the danger of 
regulations. For coasters, tankers and passenger 
liners, it was necessary to draw up regulations, but. 
they must not be such as to prevent progress. 

Commenting on Captain Coombs’s reference to 
the psychological side of the Merchant Navy officer, 
Mr. Watts put forward the equation: ‘‘ Youth plus 
knowledge equals discipline.” Age without know- 
ledge meant that there was no discipline; youth 
without knowledge meant no discipline, too. One 
of the great troubles in the merchant service was 
that youth had so much difficulty in catching up 
and getting to know more than the deck hand who 
had been at sea perhaps 40 or 50 years. In the 
Royal Navy, the officers were so much better 
trained technically than the hands that it was a 
comparatively simple matter to show their super- 
iority. In the matter of international agreements, 
it was necessary to walk warily. Of the 17 inter- 
national maritime conventions, signed with all 
solemnity in international conclave before the war, 
he believed that*no nation had ratified every one ; 
Britain headed the list, having ratified all except 
about half a dozen. If there were to be conventions 
dealing with crews’ accommodation, there should 
be penal clauses so that appropriate action could 
be taken against those who did not observe the con- 
ventions. Recalling that he had stated in the 
paper, with regard to the space allowed for accom- 
modation, that the Board of Trade rules allowed 
but 72 cub. ft., or 12 superficial ft., per man, Mr. 
Watts said that this was increased to 120 sq. ft. in 
1906 ; thus he had unjustly blamed the Board of 
Trade. He would not retract any of his criticisms 
of the shipowners, naval architects, the Board of 
Trade or even those who used the accommodation. 
Quite honestly, he felt that there had not been 
displayed that enthusiasm and drive necessary to 
bring crews’ accommodation up to the standard it 
should have reached; and which had been achieved 
to-day; though it had to be admitted that the 
difficulties had seemed insuperable. 

The President (Lord Chatfield), proposing a vote 
of thanks to Mr. Watts, urged that British merchant 
seamen should enjoy such conditions that they 
could be proud of themselves and show foreigners 
the kind of people that the British were. They 
could not do that if their conditions of living were 
not up to the right standard. Having visited the 
Ascot on her trials in 1942, at Mr. Watts’s invita- 
tion, and having been told that the accommodation 
for officers and men, which was excellent, was merely 
in accordance with Board of Trade standard, he 
thought that it was clear that the standard could be 
interpreted quite differently, according to the 
spirit of the shipowner. 


(To be continued.) 
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NOTES FROM NORTH AMERICA. 


THE creation of two American civil-aviation, industry 
advisory committees was announced. early in March 
by, the United States War Production Board. They 
are the Airlines Industry Advisory Committee and the 
Aircraft Manufacturers Industry Advisory Committee. 
The former is intended to include representation from 
all of the 20 American airlines certificated by the 
United States Civil Aeronautics Board to provide air 
transport service, both foreign and domestic. The chief 
functions of the Airlines Committee will be to consider 
questions involving shortages of materials, components, 
manpower and facilities and their effect on the opera- 
tion, maintenance and repair of passenger and freight 
transport aircraft of the airlines, and the determination 
of requirements for the production and modification 
of essential passenger and freight transport aircraft. 
The Manufacturers’ Committee will consist of about 16 
representatives of companies producing all types of 
civilian aircraft, from heavy transport machines to small 
personal planes. This committee will consider similar 
questions affecting the production of aircraft for 
essential industrial and commercial needs, proposed pro- 
grammes for the production and distribution of aircraft 
without interfering with mili plane production, and 
the co-ordination of production programmes so ae to fit 
into the contract termination plans of the manu- 
facturers. 

The network of air routes available for the transport 
of passengers, airmail and cargo in the United States 
was increased by a record-breaking mileage in 1944, 
according to the Air Transport Association of America. 
New routes authorised by the Civil Aeronautics Board 
during the year to meet war needs totalled 8,435 miles, 
am increase approximating to the country’s entire 
system of airways only 17 yearsago. The total for the 
domestic airlines at the end of the year was 62,937 miles, 
to which 600 more miles were added in January of 
this year. The 1944 extensions involved 13 carriers 
and 24 routes, the longest of which was 1,035 miles 
from Minneapolis to New York. More than 700 further 
applications for new services are before the Civil 
Aeronautics Board. These extensions of operations 
have involved no interference with the direct war 
services being rendered to the Army and Navy on a 
contract basis, such as flying transports, remodelling 
planes, and training pilots and crews. The increase 
in route mileage authorised by the Civil Aeronautics 
Board is rded by airline executives as the most 
tangible evidence, not only of public confidence in the 
future of air travel, but in the ability of the United 
States air transport industry to give safe and adequate 
service under trying conditions. The route mileage 
increase in 1944 is the greatest in the history of air 
transport in the United States except for the year 1929, 
when the total extent of the airways was considerably 
less than half what it is to-day, and when most routes 
involved one or two trips over them a day. The first 
big increase came in 1928, when 6,725 miles were added, 
this being followed by a further 9,284 miles in 1929. 
In 1930, the additions dropped to 5,013 miles and the 
next year to 564 miles. At that time, the total was 
still less than 30,000 miles. 

Four new national airline companies—one each in 
Costa Rica, Honduras, Nicaragua and Panama—have 
been formed in Central America under Pan American 
Airways’ leadership in an effort to meet the competition 
of local lines. Pan American Airways are expected 
to retain a 40 per cent. stock interest in each company, 
with 20 per cent. held nationally and the remainder by 
other interests. Aircraft for the new lines probably 
will come from those declared surplus by the United 
States Army ; the date for beginning operations remains 
uncertain. The new companies will be affiliated with 
the Pan American Airways system. The local line 
known as T.A.C.A. has been Pan American’s chief 
competitor in Central America for many years, and 
doubtless will expand considerably when more planes 
become available. Like Pan American Airways, 
T.A.C.A. also has set up a number of national affiliates 
which it hopes to form into a large Central and South 
American system after the war. In a brief filed with 
Civil Aeronautics Board, it is stated that : ‘It (T.A.C.A.) 
is owned by American, British and other nationals in 
proportions never clearly revealed. In Middle Ame- 
rica it poses as Central American, in Brazil as South 
American, in the West Indian Islands as British, and it 
manages to surround itself with an aroma of United 
States identity everywhere.” 





THE NEWCOMEN Sociery.—The date of the summer 
meeting of the Newcomen Society; announced in the 
syllabus as taking place on June 14, has been changed 
to Saturday, June 2. The meeting will be held conjointly 
with the Midland branch of the Society, at Bewdley, 
Worcestershire. The chief visit will be to the Folk 
Museum, Tickenhill Manor, by invitation of Mr. J. F. 
Parker, F.S.A. 





LABOUR NOTES. 


REPRESENTATIVES of the Shipbuilding Employers’ 
Federation and representatives of the Confederation 
of Shipbuilding and ineering Unions agreed, in 
London last week, to an increase of 4s. 6d. a week of 
47 hours in the war bonus of both time workers and 
piece workers engaged in the shipbuilding and ship- 
repairing industries. The increase is to take effect as 
from the first full-pay week this month, and will be 
payable to men whose wages fluctuate with shipbuilding 
and ship-repairing wages, but not to men whose wages 
fluctuate with those of other industries. The increase, 
it will be noted, is on the war bonus. In the award of 
the National Arbitration Tribunal on the claim of 
the National Engineering Joint Trades Movement the 
advance is on basic rates. 





Addressing the annual conference of women mem- 
bers of the Amalgamated Engineering Union, at Black- 
pool last week, Mr. Tanner, the President, said that 
engineers were pledged to the principle of “‘ equal pay,” 
and had submitted a strong case to the Royal Com- 
mission, but they did not put a lot of faith in the 
Commission, because it was not instructed to make 
recommendations. To deal with the matter realistic- 
ally, it was, he continued, a question of lifting the 
rate against the deadweight of centuries of traditions— 
centuries of prejudices, if they liked—so firmly saddled 
on society that even many women themselves accepted 
the idea that they should be paid less then men. The 
war had shown, Mr. Tanner said, that women were 
no less efficient than men nor less productive. In so 
far as they were less skilful, and were relegated to a 
permanently inferior status, it was because they were 
not trained. 





A resolution was adopted by the conference declaring 
that the skill and ability of all men and women engineers 
in the post-war period must be harnessed to the develop- 
ment of productive forces to promote the manufacture 
of goods urgently required by Britain and her Allies. 
The necessity of opening all training schemes to women 
was also urged. 





Mr. Gardner, the general secretary of the Union, 
reported that 228 factories in Glasgow, Manchester, 
Birmingham, Coventry and London had replied to a 
questionnaire regarding the conditions they desired 
after the war. More than two-thirds of the women 
who responded said that they wished to remain in the 
engineering industry ; 35 per cent. of them are earning 
less than 1s. 6d. an hour. 





At a later sitting, the conference approved a pro- 
visional health programme asking the executive to 
press for a national industrial health service catering 
for all categories of employees in industry, to be staffed 
by trained industrial doctors ; wide development on a 
national scale of scientific research into industrial 
health problems; close liaison between factory in- 
spectors and shop stewards; a tightening up and 
strengthening of the 1937 Factories Act ; and strength- 
ening of safety committees and special safety training 
for juveniles. 





At the Amalgamated i ing Union’s Second 
Youth Conference—which took place at Blackpool 
last week—a resolution was carried requesting the 
executive to continue negotiations with the ineer- 
ing and Allied Employers National Federation for the 
right of shop stewards to look after the interests of, 
and negotiate on behalf of, apprentices in matters 
affecting youths bound by indentures or written 
agreements. 


An interesting speech was delivered on the closing 
day of the conference by a youth from Wallsend-on- 
Tyne. Trade unions, he said, basing their strength 
largely on old craft decisions would fail to protect 
their members. It was on the all-inclusive industrial 
union, with all its members equal, paying equal con- 
tributions, and receiving equal benefit that the future 
would depend. The youngest delegate at the con- 
ference was 16} years of age; five were 18, thirteen 19, 
twenty-six 20, and three 21. 








Replying to a series of questions on the subject 
in the House of Commons last week, the Minister of 
Labour and National Service gave an assurance that 
releases of older men in the Forces would not be affected 
by the Government decision not to call up men over 31. 
He was glad, he said, to have that opportunity of 
eorrecting any false impression which men over 40, 
or those with long service overseas, might have. 





Mr. Bevin stated in the House of Commons last week 
that Lord Portal would be the chairman of Disabled 





Persons’ Employment Compensation, Limited—the 
Gover t-sp d body formed to. look after 
disabled ex-service men who are unable to find normal 
employment. The company will take account of, and, 
where necessary, supplement the work of voluntary 
organisations and other non-profitmaking bodies, 
already providing facilities for this class of disabled 
rsons. The following have been appointed to the 
of directors: Brigadier General A. C. Baylay, 
Major Sir Brunel Cohen, Mr. Samuel Courtauld, Mr. 
George Isaacs, M.P., Lieut-General Sir Ronald Weeks, 
Mr, Frank Wolstencroft, and Miss Caroline Haslett. 








The Times states that on Friday last, a Divisional 
Court, composed of Mr. Justice Humphreys, Mr. 
Justice Wrottesley and Mr. Justice Tucker decided that 
where employers carrying on a specified undertaking 
under the Essential Works (General Provisions) Orders, 
1942 and 1944, altered the nature of an employee's 
work, but without changing the rate of wages paid to 
the employee and without interrupting the other 
conditions of employment, there was no termination of 
the contract of service, nor was any offence committed 
against the provisions of the Orders. 





The principal group of workpeople affected by 
changes in rates of wages during March consisted of 
agricultural workers in England and Wales. As a 
result of Orders made by the Agricultural Wages Board, 
the statutory minimum time rate for men employed as 
ordinary agricultural workers was raised from 65s. to 
703. a week, and the higher rates in operation in certain 
districts for men engaged in tending animals and in 
other specialised occupations were raised by 5s. a week. 
No increases were granted in the case of women and 
juvenile workers engaged on time work. 





Other industries and services in which wage rates 
were increased during March included road haulage of 
goods ; rope, net and twine manufacture ; sack and bag 
manufacture ; cloth hat and cap manufacture ; launder- 
ing; the seed-crushing, compound food and provender 
industry, and road vehicle body-building and repair. 





In those industries (excluding agriculture) for which 
statistics are regularly compiled by the Ministry of 
Labour and National Service, the changes in rates of 
wages reported to have come into operation during 
March resulted in an aggregate increase estimated at 
approximately 36,0001. in the weekly full-time wages of 
nearly 200,000 workpeople. No decreases in rates of 
wages were reported during the month. Of the aggregate 
increase of 36,0001. abou} 27,0001. took effect under 
arrangements made by joint standing bodies of em- 
ployers and workpeople. 





The number of disputes involving stoppages of work 
reported to the Ministry of Labour and National Service 
as beginning in March was 165. In addition, 29 stop- 
pages which began before March were still in progress 
at the beginning of that month. The aggregate 
number of workpeople involved in these 194 stoppages, 
including workpeople thrown out of work at the 
establishments where the disputes occurred, is estimated 
at nearly 74,000 and the number of working days lost 
at about 400,000. 





Of the stoppages of work through industrial disputes 
known to have been in progress atsome time in March 
the coal-mining industry accounted for 84 involving 
about 32,000 workpeople and resulting in an aggregate 
loss of 214,000 workng days. 





In the 165 stop which began during March 
nearly 52,000 workpeople were directly, and oygr 
18,000 indirectly involved. In the 29 stoppages which 
began before March and were still in progress at the 

inning of that month, the total number of work- 
people involved during March, either directly or 
indirectly, was nearly 4,000. 


Of the 165 disputes leading to stoppages of work 
which began in March, 25, directly involving 5,500 work- 
people, arose out of demands for advances in wages ; 
three, directly involving 4,000 workpeople, out of pro- 
posed reductions in wages ; 43, directly inolving 11,900 
workpeople, out of other wages questions ; four, directly 
involving 2,800 workpeople, out of questions respecting 
working a 26, oe involving 7,000 Loge 
people, out of questions relating to the em ent oO 

Scie. iain at ionad: Ga. ae niving 
18,800 workpeople, out of other questions respecting 
working arrangements; and six, directly involving 700 
workpeople, out of questions of trade-union principle. 
Three stoppages, directly involving 900 workpeople, 
were in support of workers involved in other disputes. 
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MERCHANT SHIPBUILDING DURING 
THE WAR.* 


By Sm Amos L. Ayzz, K.B.E. 


Tue period between the two world wars was one of 
Feat difficulty for the shipbuilding industry of the 

nited Kingdom. During that period, almost every 
export and unsheltered ind experienced spells of 
depressi times of long duration—but none had 
to undergo such an un ented blight as ayo 
to shipbuilding. Lloyd’s Register’s returns of new 
merchant tonnage launched and commenced each year 
in the United Kingdom, from 1913 onwards, are repro- 
duced in Fig. 1, herewith. This shows vividly the 
reduction in the volume of work demanded of the 
industry, even during the periods when “ peak” con- 
ditions prevailed. immediate post-war peak of 
2,055,000 tons launched in 1920 gives an indication of 
the industry’s capacity as, by that time, berths engaged 
on naval work during the war had largely reverted to 
new merchant ship construction. To such depths 
did the industry d that, in 1933, it totalled 
only 133,000 gross tons, and there was an almost 
entire absence of naval to: on the berths. That 
demand was no more than about 5 per cent. of the 
total capability of the industry. During the ten years 
to December 31, 1938, the average annual output of 
merchant ships was 759,000 tons, or no more 
than about 30 per cent. of the capability of the plant 
and berths that were in existence at the outbreak of 
war in 1939. 

The amount of labour following the industry had 
been enormously increased during the war years of 
1914-18, and, while the records of insured workers 
continued to be high, because of the entry of non- 
shipbuilding labour during the war years, this had to 
be taken into account in any study of the abnormally 


* Paper read at a meeting of the Institution of Naval 
Architects, held in London on April 18, 1945. Abridged. 











SHIPBUILDING. 


“ENGINEERING” 





36 37 38 42 


1935 “ENGINEERING” 


1940 


high unemployment figure. Curve A, in Fig. 2, on 
this page, illustrates the trend of the anpual totals-of 
insured workers from 1919 to 1939, while curve B shows 
the estimated number employed. Curve C represents 
the total employed in new merchant shipbuilding, new 
naval shipbuilding and ship repairing in the main 
establishments, and curves D, E and F, respectively, 
each of these classes separately. In 1936 and 1937, 
there was a modest improvement but, from the con- 
dition of employing from 47,000 to 49,000 on new 
merchant work during 1936 and 1937, a fall to about 
26,000 took by the time the war commenced 
in 1939. Because of the transfer of labour to 

new naval building, etc., the figure had fallen to 23,000 
by early 1940, from which time there was a gradual 
advance. 

Fig. 3, on page 378, illustrates the month to month 
load of work over the years 1937 to 1939. Naval 
work was translated to equivalent gross tons on the 
basis of its labour content and equated to the class 
of merchant work ordinarily carried on in the yards 
then building the various types 
representation of the load of individual vessels was a 
triangle, the base being the period of construction, 
the ordinate to the apex being: 2 (gross tonnage + 
i The curves in Fig. 3 are integrals of all such 
representations of vessels under construction. It is 
seen, therefore, that the merchant side of the industry 
was not well placed at the commencement of the war. 

During the period of re-armament, consideration was 
given to the f venaree of the shipbuilding industry,.in- 
cluding a programme of work for adoption in the event 
of war. A Consultative Committee, on which the 
Admiralty, the Board of Trade, and the industry were 
represented, was appointed to review the situation 
within = ago limits of os labour ee 
possible e: ion. ports were to - 
fnittee of Imperial Defence. All the firms 





concerned 
were consulted as to the suitability of their plant for 


the merchant ships allocated to them and the pre-|i 


*|as the prototype in a particular 


of warships. A graphic | and 


work of making plans and specifications, also 
psa he with the classification societies, was com- 


The basis of the plan was that the various types to 
be constructed—cargo liners, tankers, tramps, colliers, 
coasters, etc.—were allocated to berths on which these 
types were usually yaa weg that feature of 
appropriateness was, at t ear p Te- 
sponsible in determining the i ay Pag! \ 
decision was also taken not to standardise 

in the national seuse, but rather to standardise their 
machinery and equipment. The vessel selected 
A yard was, in many 
cases, one that was in current production and of 
structural design most economically and expeditiously 
applicable to the plant. In many instances, the vessel 
was, in fact, a speciality of the firm. 

A considerable amount of preparatory work was don 

to provide for some moderate, but desirable, modifica - 
tions in design in such directions as subdivision ; also 
to incorporate a reduced range of rolled-steel sections, 
and diameters of pipes. In the case of the tramp 
type, an extension of the bulkheads to the shelter-deck, 
and an appropriate increase in scantlings, was decided 
on to provide for 18 in. deeper loading of such ships 
which might be found to be required in wartime; as, 
in fact, it was. In the case of cargo liners, the proto- 
types selected were mostly vessels of from 14 knots 
to 17 knots speed, while the tankers were of 12 knots, 
in with current practice. In the case of 
the tramps, however, it was decided to increase the 
power of the 10,000-tons deadweight vessels to about 
2,000 to 2,100 indicated horse-power, as com: with 
an average of about 1,500 indicated horse-power then 
in production. The adopted prototype in each instance 
was a vessel for which the model hull and propeller 
had recently been tank-tested. As a result of these 
various pre-war considerations, each builder knew 
exactly what his wartime programme was indended 
to be, and was ready to proceed with Government 
orders immediately on the outbreak of war. Some 
orders were ac ly sent by telegram on the day on 
which war was declared. 

The Ministry of Shipping was created in October, 
1939, and shortl Fran. 4 a Directorate of Merchant 
Shipbuilding and Repairs was set up within this new 
Ministry. Licences were granted to shipbuilders, per- 
ane them to build ships to private account, con- 
diti upon the vessel being a repest of the prototype 
of the yard, this including the speci ions; it was 
necessary that all vessels built to private account be 
strictly part of the general programme. That arrange- 
ment continued unvaried until the end of 1944, and 
it is interesting to note that the department, in its 
operations, found it necessary to introduce only two 
printed forms, one of which was the application and 
the other the licence itself. Towards the end of Janu- 
ary, 1940, the Government decided that all shipbuilding 
and repairs—naval and merchant—could best be ad- 
building and Repairs De; transferred 
from the Ministry of Shipping on February 1, 1940. A 
Controller of Merchant Shipbuilding and Repairs, being 
a member of the Board of Admirsity, was appointed, 
through whom was exercised the control of the in- 
dustry. The Advisory Committee on Merchant Ship- 
building Programme, with Admiralty representation, 
remained the organisation for the determination of 
needs of the various types of merchant ships. until 
towards the end of 1944. 

At no time was the labour force equal to the plant 
and berth capacity, and this condition i 

ut the war, being more keenly felt on the 
Clyde than elsewhere. The economic experience of the 
industry between the two wars had ad affected 
the quality of the labour force, and this was 
during the first months of the war by the withdrawal 
of Territorials and naval reservists, i 
calling up 


uently the import of steel from Australia, India 
United States eased ituati 


to conserve and control stocks in many 


Saeee,. Tas: soreness, ag to re- 
examine originally adopted specifications for hulls 
and machinery, and make many eliminati and 


substitutions. In view of the labour 
simplifications in equipment of the vessels were 
seg nen 9 Shin Sees 

i was an important item in these respects, and 
in the case of tramp vessels it was found 


on inner bottom, spar ceiling in holds 
and *tween d hatch covers on lower decks, 
and also wood shifting boards. Deck timber also was 
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load of extremely mt work. Perhaps the most 
poe effect on merchant work at that time arose from 

ortage of engine and boi ing labour, a 
condition which was much accentuated by the 
demand for engines and boilers for corvettes. e 
boiler position for merchant became very difficult 
see tee fatecaiaaae tein ae ueedaee el 
programme corvettes, boilers water-tube t 
were introduced. The sh of boilers was dn 
that the auxiliary boiler had to be omitted from many 
of the earlier tramp vessels. Towards the end of 1940 
the position improved, and it was then planned to 
increase the indi horse-power to 2,500 and to 
supply three main boilers to these vessels. 

ing the latter part of 1940, there was a very 
heavy demand for repairs as a result of the evacuation 
operations at Dunkirk, followed by a winter of abnor- 
mally bad weather at sea. By June, 1941, the merchant 
repair load had reached its peak, and from that time the 
work on new merchant shipbuilding became more settled 
at a condition in which about 35,000 operatives were 
employed in the shipyards. By 1941, there was an 
appreciable increase in the amount of work being put 
into the vessels. Defensive measures, involving more 
steel-work and equipment, the supply of heavy derricks 
to every deep-sea chip, and extended accommodation 
for the increases in the number of officers and crew, were 
among a large number of new items. In spite of the 
shortage of labour, provision was made to re-open two 
yards in which to build merchant ships. These, as in 
the case of some of the other yards, were never fully 
manned. Instead of using existing yards to build 
landing craft, yards which had been closed during the 
depression were re-opened and supplied with fabricated 
materials by the structural steel industry. 

At the outbreak of the war there were 12 merchant 
cargo vessels, of 15 knots and over, under construction 
in the United Kingdom, amounting in all to 104,000 
gross tons. The effort to produce fast vessels of the 
liner type primarily depended on the availability of 
suitable berths and shipbuilding and marine-engineering 
capacity generally, but only after the needs for warships 
were led. A further loss to the output of such 
vessels was the frequency with which they were taken 
for conversion into naval types, principally in providing 
auxiliary aircraft carriers. An early consideration was 
the likely requirements for the import of grain, iron ore, 
and oil, but it was difficult at the time to fix the propor- 
tion of each. A few ships, based on the normal stan- 
dard 12,000-ton tanker, were therefore modified in 
design to enable them, on completion, to be employed 
in any of these trades. These interchangeable vessels 
were fitted out basically for oil-carrying, but provision 
was made for the ready and simple err Fo ceiling for 

in-carrying, for which additional ventilation was also 
ited. yA etc Poe cage Re Ber orgy | 
capacity for iron ore of an amount equal to the 
cargo deadweight of the vessels. 

During the three years, the larger portion of the 
tanker programme consisted of the well-tried pre-war 
Pp which was known as the “ Three Twelves,” 
t.e., a Diesel-driven vessel of about 12,000 tons dead- 
weight, 12 knots speed, and 12 tons a day consump- 
tion. This type could carry all kinds of liquid cargoes 
and transport valuable high-octane aviation fuel with 
the utmost confidence. e was also readily con- 
vertible to the of fuelling at sea. The supply 
of forgings for the Diesel machinery governed the 
extent to which these vessels could be Mine ert the 
programme was originally with the inclusion 
of a partial supply of forgings from the Continent. On 
the invasion of the Low Countries, this supply was lost 
and some of the projected vessels, including some on 
the berths, had then to be converted to steam, for which 
a “shadow ” scheme had previously been worked out. 
Triple-expansion re-heat engines of 3,800 indicated 
horse-power were supplied. 

In addition to the standard 12,000 tons deadweight 
tanker, a simpler 14,500-tons deadweight type was 
introduced, which took up any odd set of machinery it 
was found possible, from time to time, to produce in 
the various engine works. As the machinery position 
improved, it was found possible to introduce a new type 
of tanker of about the normal deadweight, i.e., about 
12,000 tons, and to eer, a speed of 15 knots, enabling 
the vessels to run of convoy. These vessels were 
given simplified turbine machmery and water-tube 
boilers. é hull was considerably simplified by the 
use of only six sets of tanks and one pump room, and 
also a deck which was parallel to the keel from the 
after end of the engine casing to about the foremast. 
As these went into production, no more orders were 
placed for the slower 14,500-tonners. There is little 
doubt that such 15-knot vessels are less economic pro- 
positions than the 12-knotters ; the hull of the 12,000- 
tonner was known to be near to optimum size, having 
regard to the amount of deadweight obtainable per ton 
of steel and shipyard effort generally. Not only did 
the deadweight/steel factor attain its peak at about 
12,000 tons, but the labour effort per ton of deadweight 
did similarly. ‘To go to a large sizé, ¢.g., 16,000 tons to 
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17,000 tons, brought about the need for treble-riveted 
shell seams and 1-in. riveting. This was an important 
instance of the need to take the production factor into 
account, as well as that concerning operation. 

Many coasting tankers, gen of the maximum 
size that could be put on the berths of the smaller yards, 
were built, and a fair number of vessels of about 
3,200 tons deadweight with steam machinery, and of 
5,000 tons deadweight with Diesel machinery. Among 
the smaller tankers was an operational type specially 
designed for beaching, of about 400 tons deadweight, 
Diesel-driven and of straight-line form which was mass- 
produced, the hulls of a large number being fabricated 
at about 30 non-shipbuilding establishments, and 
assembled on berths that were specially prepared and 
equipped in two yards. At a period of great urgency 
the output was extended by calling upon other yards to 
produce a number by their own more normal methods. 

From the outset, cargo liners, which were Diesel- 
driven, turbine-driven, and sometimes with reci t- 
ing engines having exhaust turbines, were built, but 
naval requirements prevented ion until an 
opportunity occurred, on the release from naval turbine 
work of one of the large engine-building establishments, 
to make it the parent firm for a standard simplified 
geared-turbine set, with water-tube boilers. Some of 
these sets were also produced by “ land ”’ firms and one 
of these firms produced turbine sets of their own design 
which were interchangeable with the principal standard 
set on the seatings in the ships. 

The ment made to produce turbine machinery 
and water-tube boilers, and a replanning of the produc- 
tion of larger Diesel engines resulted for the time being 
in both turbine and Diesel units being provided on the 
basis of 6,800 shaft horse-power at 116 r.p.m., and 
made it possible to design a standard fast cargo vessel 
which, with turbines, carried about 11,000 tons on a 
draught of 28 ft. 1 in. or 12,000 tons on 29 ft.9in. The 
Diesel vessels carried about 300 tons less than the steam 
vessels, owing to the heavier propelling machinery and 
seatings. Hulls and oe were identical and, in 
the very oes ar a of the preparatory work, the two 

y of machinery were interchangeable. 

There were two t of Diesels. 
intended to work on a large-diameter ler running 
at about 95 revolutions in the case the turbine 
vessels, but as the Diesel engines were designed for 
116 revolutions, two series of tank experiments were 
conducted. The difference in the propulsive coefficient 
was not appreciable. When, therefore, it was found 
that the offect of increasing the revolutions of the tur- 
bine vessels to 116 was to save about 35 tons in the 
gearing and shafting, and a reduction of the large gear 
wheels from 141 in. to 124 in., a decision was made in 
favour of the production factor. Special features of 
these standard fast cargo vessels were the avoidance of 
broken stowage and the large clear space, particularly 
in fore and aft length for deck cargoes. 

i ships continued to be built and, at one 
time in 1942, when endeavours were being made to 
avoid reducing the meat ration, this work reached a 
point corresponding to an annual rate of about 
10,000,000 cub. ft. of insulated space, or about double 
that of a record pre-war year. When the extent of the 
required effort was foreseen, immediate consideration 
was given to a drastic simplification of the insulation 
work to avoid falling behind the available rate of pro- 
duction of the refrigeration ‘plant. As it was not 
possible to extend. the number of normal large fast 
refrigerated vessels to meet the reps d some of the 
tramps were equi for the work. 

Shortly adier the Tried States entered the war, and 
military cargoes began to be sent to North Russian 
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ports, an urgent problem arose concerning the means of 
getting the heavy military items ashore. Instead of 
attempting to fit existing vessels with the means of 
landing of heavy units, it was arranged that 
some of a class of 4,700-ton deadweight vessels, of 
46 ft. 4 in. breadth moulded, should be equipped as 
crane ships with derricks of sufficient length to lift 
from the centre line of the av 10,000-tonner when 
placed as and landed on the quay on the oppo- 
site side, the reach overside being 30 ft. The first 
series of these vessels was fitted with two 50-ton and 
two 15-ton derricks, as well as four 5-ton derricks. But 
for their provision, serious congestion would have 
oceurred. A second series was constructed with an 
80-ton derrick and a 50-ton derrick in place of two of 
50 tons. A still later type of crane ship was suitable 
for the carriage of cased oil, among other things, and 
had engines aft. A more outstanding type of crane 
ship had three derricks, each of 120 tons capacity. 
The first two were Diesel-driven and of 12 knots speed, 
with engines of 2,500 brake horse-power. It was 
event found desirable to increase the speed to 
15 knots, and geared turbines with water-tube boilers 
were installed. For later vessels, resort was made to 
turbo-electric sets. 

An interesting production on the merchant side was 
the M.A.C. ship (Merchant Aircraft Carrier). The 
normal 10,000 tons deadweight tramp, with Diesel 
machinery, was redesigned, and, in addition to the 
flight deck, there were included a hangar and elevator. 
The grain cargo spaces were restricted to the holds 
below the second deck, and additional hold bulkheads 
were fitted so as to provide further subdivision together 
with three deep tanks for use during the westward 
ballast voyage. The flight deck was fitted with arrester 

ar. 
were important development in the case of the tramps 
was that concerning water ballast. The average pre- 
war tramp was, perhaps, not very efficiently ballasted, 
and the deficiency was consequently soon shown up on 
westward voyages in ballast in the higher latitudes of 
the North Atlantic. All subsequent tramps were pro- 
vided with additional permanent water-ballasting, 
bringing the average total up from about 1,400 tons to 
about 2,400 tons. The latter figure, with full bunker- 
ing, brought the final condition, with some dry ballast- 
ing, reasonably near that of half-load, at which the 
vessels were well submerged and had trims that put 
the propeller well under without exposing the bows 
unreasonably. 

Colliers and coasters, the latter with both steam and 
Diesel propulsion, were included in the programme 
throughout. The principal protot: of the colliers 
were vessels of about 2,900 tons and 4,300 tons dead- 
weight, and there were some special vessels of smaller 
size, such as the Thames up-river type. During 4 
eertain period, colliers and coasters were fitted with 
heavy derricks to enable them undertake work of an 
operational character. A vessel of 4,700 tons dead- 
weight with dimensions re nting the maximum 
capability of a number of berths, was also constructed 
and was known as the “ Scandinavian” type. 
vessel had a single deck, with poop, bridge and fore- 
castle, engines amidships and clear wells. The derrick 
posts, winches and all handling gear, including mooring 

ments, were situated on the three islands. With 
high tote ed in the wells, timber and other deck 
cargoes were enabled to be stowed compactly without 
obstruction. She was large enough for deep-sea 
yoyages, and, in case of need, could be used as a collier 
on the coast. It was this type which was first adapted 
as a crane ship. 

(To be continued.) 
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By W. B. SuHannon, M.I.Mech.E., C. W. Pratt, B.Sc. 
(Eng.), T. B. Wess, B.Sc. (Eng.), A.M.I.Mech.E., and 
W. B. Caruson. B.Sc., A.M.I.Mech.E. 


(Concluded from page 360.) 


At the saturation temperature of about 600 deg. F., 
the effect of creep may be neglected, but the modulus 
of elasticity of the drum and tube materials is reduced 
by about 10 per cent. There are two effects: the 
contact pressure at zero drum pressure and 600 deg. F. 
is reduced by 10 per cent., without alteration of spring 
values; and the strain of a free seat due to drum 
pressure is increased by 10 per cent., causing further 
reduction of contact pressure. The combination of 
these effects for a ferruled tube in the Battersea steam 
receiver is illustrated in Fig. 23, herewith, where AC 
and A; C; represent the variations of contact pressure 
with drum pressure at atmospheric temperature and 
600 deg. F., respectively. At the intersection of A; C; 
with the vertical chain-dotted line representing the 
design pressure of 1,660 Ib. per square inch, the contact 
pressure is 1-48 tons per square inch in excess of 
the water pressure in the drum. To produce the 
same excess at atmospheric temperature, the water 
pressure must be raised to 1,910 Ib. per square inch, 
te., 15 per cent. above the drum design pressure. 
Theoretical examination of typical expanded joints 
in mild-steel boiler drums for lower pressures shows 
that this percentage is increased to about 17 per cent. 
at 800 lb. per square inch, and very little more for 
still lower pressures. This percentage will also vary 
slightly, depending upon tube thickness. 
matt revised = —— of the ferruled drums at 

rsea was 2,075 lb. per square inch, or 25 per cent. 
above the design seensione, ond it is nce! ay on the 
basis of the explanation of the effect of working tem- 
perature on seat contact pressure given above, that 
this percentage is adequate for the testing of expanded 
joints of all high-pressure boilers. The subject of the 
high stress produced around tube holes has been dealt 
with by Lieberherr, Siebel and others, and it is interest- 
ing to note that the 1935 German regulations specify 
& test pressure of only 20 per cent. in excess of the 





* Paper presented at a joint meeting of the Institution 
of Mechanical Engineers and the Institution of Electrical 
Engineers, held in London on Friday, March 23, 1945. 
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design pressure. The difference between the actual 
deformation of the tube holes of the Battersea boiler 
drums when subjected to internal pressure, and calcu- 
lated values (see Table VIII, page 358, ante) indicates 
that the stresses at the sides of the tube holes are appre- 
ciably in excess of estimated values, and the adoption of 
a lower test pressure than one and a half times the 
working pressure, plus 50 lb. per square inch for high- 
pressure drums, is suggested also in order to avoid the 
possibility of the material around the tube holes being 
stressed beyond the yield point. 

Fig. 24, on this page, shows the estimated be- 
haviour of 4-in. diameter joints having various tube 
thicknesses, after expanding in a ferrule initially 
} in. thick, basing on the development test results 
and assuming that the joints are in the Battersea steam 
receiver. ig. 25 presents the same information in 
another form; contact pressures are graphed against 
tube thickness for different drum pressures. It will 
be noted that the thinner tubes when ferruled give 
higher contact pressures at all drum pressures. Other 
workers have Pos that, within limits, higher contact 

ressures are produced by expanding thicker tubes ; 

owever, thinner tubes are better able to follow oval 
deformations of the seat and, for the same contact 
pressure, they have a higher spring. Thinner water 
tubes also provide increased joint accommodation, due 
to the greater effect of water pressure in the tube bore, 
so long as the water ure is not increased above the 
contact pressure. e combined effect of these factors 
on the performance of e ded joints is illustrated 
in Figs. 26 and 27, herewith, which may be compared 
with Figs. 24 and 25. Contact pressures at zero drum 
pressure in Figs. 26 and 27 are theoretical values as 
calculated by Goodier and Schoessow,* corrected to 
agree with the value obtained during the development 
tests for 4-in. tubes, 0-45 in. expanded thickness. 

It will be noted that, in Fig. 26, the contact pressure 
lines cross each other; the practical significance of 
this is that the ability of expanded joints to resist 
leakage or slip under working pressure and temperature 
conditions cannot cone be compared by either 
simple holding-power tests, carried out by forcing an 
expanded tube out of an experimental tube plate, or 





* “The Holding Power and Hydraulic Tightness of 
Expanded Tube Joints.” Trans. A.S.M.E., vol. 65, 
page 489 (1943). 
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by tightness in the boiler drum at the standard hydraulic 
test pressure of one-and-a-half times design pressure +- 
50 Ib. per square inch. This conclusion is illustrated 
in Fig. 26 by considering the tubes to be expanded 
into a mild-steel drum having the same scantlings as 
the Battersea steam receiver with an average ligament 
stress of 4-75 tons per square inch; corresponding 
working and test pressures would be 860 lb. per square 
inch and 1,350 Ib. per square inch, respectively, while 
the conditions at working pressure and temperature 
would be represented in Fig. 26 by cold-drum pressures 
in the region of 1,000 Ib. per square inch. 

During the operation of a boiler plant, temperature 
changes sometimes occur which result in the tube and 
tube seat being momentarily at different temperatures. 
Four possibilities may arise: (1) tube at higher tem- 
peratures than seat (a) at low pressure, or (5) at work- 
ing pressure; and (2) tube at lower temperature than 
the seat (a) at low pressure, (b) at working pressure. 
Condition (1) (a) is probably the worst. The tube 
attempts to expand and it raises its existing high 
circumferential compressive stress ; should this exceed 
the yield point when temperaures are again even, the 
tube spring and contact pressure is reduced. A tem- 
perature difference of the order of 230 deg. F. for a 
4-in. plain tube, and 350 deg. F. for a 4-in. ferruled 
tube, would completely relax the joint in the Battersea 
steam receiver. 

In condition (2), the spring and contact pressure are 
reduced and may permit leakage, but the joint will 
not be permanently damaged unless leakage intro- 
duces solid matter, or relative movement occurs 
between tube and seat, and prevents a satisfactory 
rebedding of the joint faces. A joint having a high 
margin of spring is better able to withstand this con- 
dition. It is frequently recommended that steam 
pressure raising should be controlled to a rate of 100 deg. 
to 120 deg. F. increase of water temperature per hour, 
to avoid excessive temperature stresses in the drums 
and other parts of the boiler. Adoption of this recom- 
mendation should also help to reduce the possibility 
of abnormal temperature differences at the expandings. 

In the case of a fire tube, or an inverted blind nipple 
in a water-tube boiler drum, the effect of water pressure 
acting on the outside of the tube instead of the inside 
is to force it to a smaller diameter, so reducing the 
joint accommodation. This would cause the line T B, 
Fig. 76 (page 319, ante), to slope down instead of up ; 
leakage would occur at a lower pressure than in the 
case of a normal water tube, and the effect of tube 
thickness should be considered accordingly. 

The benefit of a seat having a sharp at the water 
end has been referred to. The additional spring 
obtained is due to the increased flexibility at the edge, 
and a similar effect can result from the sharp edges of 
a groove machined in the seat. Maxwell,* in connec- 
tion with the resistance of the tube to withdrawal, 
has referred to the possibility of increasing the seat 
length to compensate for a reduction in seat contact 
pressure. If leakage occurred through slip (longi- 
tudinal or circumferential) permitted by inadequate 
total contact load, increase of seat length would be 
beneficial provided that the flexibility of the seat is not 
unduly reduced, and the increased length is within 
the capabilities of the expanding equipment. If, how- 
ever, arose through reduction of contact 





* “ Practical Aspects of Making Expanded Joints.”’ 
Trans. A.S.M.E., vol. 65, page 507 (1943). 
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pressure on a path along the seat as at Battersea, 
increasing the seat length would be of doubtful value. 

Final consideration of the expanding of the plain 
boiler tubes and results of the hydraulic tests on the 
bent-tube portion of No. 10 boiler indicated that the 
later work on the cross-over tubes with three-roller 
expanders gave only as good a result as that obtained 
with the four-roller expanders during the initial erec- 
tion. However, the three-roller expanders produced a 
better finish of the tube bore than the four-roller 
expanders, doubtless owing to the smaller amount of 
working of the tube metal resulting from the shape of 
the nose of the rollers, the smaller number of rollers, 
the larger diameter of rollers, the larger rolling-in 
angle of the rollers, and the larger mandrel taper. 
Moreover, the use of three-roller expanders was justified 
by their ability to exert more equal load under each 
roller. 

In this investigation the effects of expander design 
have been considered from many other angles, most of 
which have not been examined experimentally due to 
the time and work which would have been involved, 
but it has been concluded that the production of 
uniform contact pressure dround the periphery of 
the seat may be of greater importance than the produc- 
tion of high average contact pressure. An interesting 
result tending to indicate the probable high seat con- 
tact pressures likely to be obtained by uniform-pressure 
expanding is that where the expanding-in and cutting 
out of a ferrule from a tube end increased the contact 
pressure due to the plain tube by nearly 40 per cent., 
undoubtedly resulting in a circumferential stress on 
the inside of the tube end approaching the yield point. 
It would be undesirable, however, to rely upon a high 
contact pressure which depended upon a tube stress 
too close to the yield point, for various reasons, includ- 
ing the effect of temperature and temperature changes. 

Conclusions.—Expanding, as a method of joining 
mild-steel tube ends to boiler drums stressed as highly 
as those at Battersea, is satisfactory with the provision 
of special joint design features to ensure adequate total 
joint accommodation. High-tensile steel ferrules pro- 
vide a satisfactory means of obtaining this result. A 
sharp edge at the water side of the expanded joint 
provides additional joint accommodation. This was 
absent from the tube seats of the Battersea drums. On 
other installations with drums of the same material as 
used at Battersea, experience has shown that plain 
tubes are satisfactory in sharp-edged seats for ligament 
stresses up to 7-5 tons per square inch, viding 
excessive bending and torsional loading on the joints 
is avoided. While tube ends can be successfully welded 
into drums of some steels, with present know the 
suitability of welding nickel-chromium-molybdenum 
steel drums after heat treatment, as a means of ensur- 
ing joint tightness in continued service, is doubted. 

The test pressure of high-pressure boiler units should 
be determined after full consideration of all the factors 
involved, including the effects of seat strain under drum 
pressure, and the reduction of modulus of elasticity at 
working temperature. The main object should be to 
ensure the maximum margin of tightness under working 
conditions, which is not necessarily indicated by the 
results of a test at a high pressure. For this reason, 
the existing standard recommendations may with 
advantage be modified to meet the special case of tube 
joints in high-pressure drums. 

With the tube thicknesses, design of tube seat and 
expander equipment used at Battersea, an estimated 
seat contact pressure equal to the hydraulic pressure 
plus 1 ton per square inch is required for joint tightness. 
For the same average ligament stress, higher ligament 
efficiencies result in greater tube-hole strain. The 
stresses in different drums must be chosen, therefore, 
with this effect in mind, if joint design is likely to be a 
limiting factor. Based on the results of high-tensile 
ferrules, joint tightness in a highly stressed drum could 
also be obtained by the use of tubes made from high- 
tensile steel. When a joint leaks because the contact 
pressure is not everywhere greater than some critical 
function of the hydraulic pressure, increasing the seat 
length is of no assistance. 

As regards the ferruling of tube ends, considerable 
variation in expanding p ure seem to be per- 
missible without affecting the result. The _ most 
practical criterion of optimum expanding appears 
to be increase of ferrule bore as indicated by expander 
cage turns from the nipped position. The greatest 
margin of tightness in a ferruled joint is obtained with 
comparatively thin tubes; when thick tubes are em- 
ployed, reduction of thickness at the ends should be 
considered. The replacement of ferrules can readily 
be accomplished without damage to the tube. 

Full advantage can be taken of the benefits which 
result from the use of high-tensile steel boiler drums, 
with. mild-steel tubes expanded into the drums. It is 
essential, however, that, in the design stages, the ex- 
pected operating conditions of the expanded joints 
should be investigated on the lines suggested. The 
adoption of high-tensile steel ferrules as a feature of 
original design is justified by the results obtained. 
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FURNACE APPARATUS. 


565,624. Automatic Fuel Feed. H. Lindars, of Shef- 
field. (3 Figs.) September 28, 1942.—The invention is 
concerned with feeding fuel to furnaces in accordance 
with the volume of the combustion air. The furnace 
has the usual underfeed stoker construction and air 
louvres round the firebox fed from an air supply con- 
duit 5. A damper 7, in the conduit, controls the flow o 
air. An orifice plate 8 is inserted in the conduit between 
the fan and the firebox and pipes 10 are led from each 
side of this constriction to a differential pressure device 11. 
This is a hollow ring oscillatory body suspended at its 
centre on a knife edge 12, and can move through an angle 
of about 90 deg. The ring is partitioned at 13 and in 
the bottom is a certain amount of water to form a seal 
and provide isolated spaces in the ring on each side of 
the water. The ring 11 is fitted with a swinging counter- 
weight. The pipes 10 connect with the respective spaces. 
When there is no difference of pressure between the oppo- 
site sides of the orifice plate 8, the counterweight hangs 
vertically while the partition in the ring is to the left at 45 
deg. to the horizontal. One of the knife edges is mounted 
on @ cam 23, which is fixed on the shaft, and both the 
knife edges rest in corresponding bearings in a frame 20. 





graduated to show percentage pressures. The ring 
moves according to the differential pressure at the 
orifice plate 8, its movement following a sine law. The 
cam operates a normally-closed electric contact 24 
operated by a follower spindle 25 sliding on a rack 26 
and moved at a constant speed towards the cam from a 
zero position against a return spring. The rack 26 is 
driven by an electric clock motor 31 through a vertical 
disc 28 mounted on a sliding spindle and carrying a 
pinion engaged with the rack. The disc is driven by a 
friction wheel 34 with which it is normally out of engage- 
ment. Contact is effected by a relay which slides the 
disc spindle. The slow-speed shaft 33 carries a wiper 39, 
which at each revolution closes a pair of electric contacts 
40 and so energises the relay and also closes the circuit of 
a motor for the fuel feed to the stoker. By this mech- 
anism, the fuel feed is started, say, once every minute. 
At the same time, the rack 26 is moved, and when the 
spindle 25 meets the cam 23, the contact 24, which is in 
series with the contacts 40, is opened and the fuel-feed 
motor is stopped. The disc-operating relay is also 
de-energised, so that the disc is moved by its return 
spring out of contact with the friction wheel 34 and the 
rack 26 flies back to its zero position. Hence the period 
of feed of the fuel depends upon the volume of air ad- 
mitted to the furnace. With a cam profile corresponding 
to a square-root law, the coal feed will be proportional 
to the volume of air passing to the furnace. (Accepted 
November 20, 1944.) 


STEAM ENGINES, BOILERS, ETC. 


565,655. Throttle Valve for Steam Engines. T. Hindle, 
of Blackburn. (5 Figs.) May 18, 1943.—The inven- 
tion is a throttle valve for steam-driven road vehicles. 
The main throttle valve A and the pilot valve B are 
arranged side by side in the valve body C. The steam 
from the boiler enters through the passage e into the 
steam space C!, above the valves and passes to the engine 
through the passage C*, by way of the valves A and B. 
The main valve A is of the combined piston and poppet 
type and is controlled by the driver’s throttle pedal. 
The pilot valve B, which is of considerably smaller dimen- 





sions than the valve A, is also of the combined piston and 





poppet type. The piston has parallel sides and is pyo. 
vided with two diametrically opposite flats B* in such a 
manner that, as the piston valve is advanced beyond the 
edge of its seating, the flats provide a steam passage of 
small but gradually increasing area. Until the heaq 
has been opened about x in., the piston valve completely 
fills the circular bore so that steam cannot readily pags, 
When the valve is raised a little farther, the top ends of the 
flats B* are raised above the top edge of the guide bore 
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offering only a small passageway to steam at first, but 
increasing progressively as the valve is raised. The 
conical seating of the poppet head is not used for wire- 
drawing the steam and consequently the valve remains 
steam tight in the fully-closed position. The pilot valve B 
is controlled by a lever connected to the lower end of the 
valve stem, the movement of the lever being limited by 
an adjustable stop which is set so that the valve will 
pass just sufficient steam to allow the engine to idle 
under light load. In the form of valve shown in the 
drawing, cylinder-lubricating oil is supplied from an 
oil pump through the check valve E! to the steam passage 
©, being carried by the steam into the engine cylinders 
and valve stems. (Accepted Ni ber 21, 1944.) 


MISCELLANEOUS. 


564,720. Shaft Seal. Howard Wilson, Limited, of 
Sidcup, and D. G. Jones and H. D. Wood, of Sidcup, Kent. 
(1 Fig.) June 7, 1943.—The seal is of the kind in which 
a sealing ring of carbon carried by an annular diaphragm 
is forced against a surface on a relatively rotating shaft 
or flange. The object of the invention is to improve the 
securing of the carbon ring to the diaphragm. The seal 
consists of an inner ring 1 of metal, which is flanged at 2, 
and a carbon sealing ring 3 which is normally a push fit 
on the smaller diameter portion of the ring 1, the carbon 
ring 3 being dimensioned so as to project slightly at one 
end when the other end butts against the flange. The 
carbon ring is clamped on to the inner ring by an outer 
ring 4 which is shrunk on to the carbon ring, the end of 
the ring 4 being level with the outer end of the ring 1 
so that the projecting part of the carbon ring, which is the 



















(864,720) 


sealing part, stands proud of the inner and outer rings. 
The carbon ring 3 is chamfered so as to form an annular 
pocket of triangular section. Within the pocket is 4 
rubber packing 7. To assemble the parts the packing is 
pushed into position, the carbon ring is pressed hard into 
contact with the joint ring, and the ring 4, while stil] hot, 
is positioned around the ring 3. The endwise pressure 
on the ring 3 causes it to distort the packing 7, thereby 
providing a seal. The assembly is shown in conjunction 
with a diaphragm 8. The flange 2 is grooved and the 
internal edge of the diaphragm is stretched over the 
flange until it seats itself in the groove. The flange is 
then pressed or spun until the diaphragm is gripped 
tightly. The outer edge of the diaphragm is fitted into 
@ groove in an annular case 11 and the case is spun to 
grip the diaphragm. Between the case and the flange 2 
is a corrugated leaf or ribbon spring 12 which holds the 
sealing ring up to the surface against which it rubs. 
(Accepted October 10, 1944.) 
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THE NEW SPECIFIC HEATS 
AND ENERGY CHARTS FOR 
GASES. 

By E. W. Geyer, B.8c., Ph.D. 


InrEREST has recently been shown in the use of 
energy charts which give thermal efficiencies of 
internal-combustion-engine and gas-turbine cycles 


| Fig.1. 
Fig A(P\T) 
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and reference has been made, in the correspondence 
columns of this journal, to a chart designed by Pro- 
fessor W. J. Goudie and described by him in various 
publications.* The chart was based on the variable 
specific-heat values given by Partington and 
Shilling. Later work on specific heats of gases, 
based on the quantum theory, has since been pub- 
lished and the values are regarded as being accurate 
enough to justify the assumption that no serious 
change will occur in them in the future. It was 
therefore suggested to the author by Professor 
Goudie that the time was ripe for publishing a chart 
based on the new specific-heat values. 

In the original publications giving these new 
quantum specific-heat data, the values of the specific 
heats were given at fairly wide temperature intervals, 
but Heckf has carried out interpolations so that 
specific heats and resulting total heats and internal 
energies have been published by him from 600 deg. F. 
absolute to 5,400 deg. F. absolute at 100 deg. F. 
intervals. For the energy chart, however, constant- 
volume entropy values are also necessary and these 
have therefore been determined by the author from 
Heck’s internal energy values: they are shown in 
Table I. Moreover, for the purpose of redesigning the 
energy chart, it is preferable to commence the inter- 
nal-energy and total-heat curves from absolute zero 
temperature, and this necessitated the determina- 
tion of quadratic equations for the values of C, 
between 0 deg. F. absolute and 600 deg. F. absolute 
in order to link up with Heck’s values. The values 
given in Table II, for the internal energies of the 
various gases, commence accordingly at 0 deg. F. 
absolute. The physical nature of the gases changes 
at very low temperatures, but no account has been 
taken of these changes, since the chart is always 
used for conditions remote from the temperatures 

* Trans. Inst. of Engrs. and Shipbuilders in Scotland, 
vol. 60, page 288 (1917); vol. 68, page 642 (1925); 
Vol. 72, page 440 (1929); and ENGINEERING, vol. .126, 
Page 695 (1928). 

+ Heck, R. C. H., “‘ The New Specific Heats,”’ Mechani- 
cal Engineering, vol. 62, page 9 (1940), and vol. 63, page 
126 (1941), 


(e447.8.) 











at which these changes occur, and absolute values 
of the energies are not made use of in the manipula-' 


tion of the chart. In order to avoid the difficulty of 
dealing with the logarithm of a zero value, the zero 
of entropy is taken at 400 deg. F. absolute. It 
should also be noted that the internal energies and 
the entropies are given per lb.-mol. 

For the purpose of making this article complete in 
itself, it is proposed to give a short description of the 
principles upon which the energy chart is based, 
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TABLE I.—Entropies of Constituent Gases. 
B.Th.U. per Lb.-Mol. per deg. F. 

Deg Frabe| 2 Or, CO, | Hy0. 
400 0 0 0 0 
500 1-120 1-115 1-418 1-335 
600 2-034 2-034 2-688 2-433 
700 2-802 2-826 3-847 3-378 
800 3-471 3-526 4-920 4-210 
900 4-066 4-158 5-919 4-957 
1000 4-605 4-738 6-854 5-642 
1100 5-100 5-276 7-729 6-277 
1200 5-560 5-779 8-564 6-870 
1300 5-989 6-250 9-352 7-428 
1400 6-392 6-694 10-100 7-957 
1500 6-774 7-114 10-814 8-461 
1600 7-136 7-513 11-496 8-943 
1700 7-482 7-892 12-148 9-406 
1800 7-814 8-253 12-774 9-853 
1900 8-131 8-598 13-374 10-285 

2000 8-437 8-929 13-951 10-704 
2100 8-731 9-247 14-506 11-110 
2200 9-014 9-550 15-040 11-506 
2300 9-286 9-843 15-556 11-891 
2400 9-549 10-124 16-054 12-267 
2500 9-804 10-396 16-536 12-631 
2600 10-050 10-659 17-003 12-987 
2700 10-289 10-913 17-455 13-336 
2800 10-521 11-159 17-893 13-675 
2900 10-745 11-398 18-319 14-009 
3000 10-963 11-630 18-732 14-334 
3100 11-176 11-855 19-134 14-652 
3200 11-383 12-075 19-524 14-965 
3300 11-584 12-288 19-905 15-272 
3400 11-780 12-496 20-275 15-572 
3500 11-970 12-699 20 - 636 15-866 
3600 12-157 12-897 20-988 16-155 
3700 12-338 13-091 21-332 16-438 
3800 12-515 13-280 21-667 16-716 
3900 12-689 13-465 21-994 16-990 
4000 12-858 13-646 22-315 17-257 
4100 13-024 13-823 22-628 17-520 
4200 13-186 13-997 22-934 17-778 
4300 13-+345 14-167 23-234 18-032 
4400 13-500 14-334 23-527 18-280 
4500 13-652 14-498 23-815 18-527 
4600 13-801 14-659 24-096 18-767 
4700 13-947 14-817 24-372 19-004 
4800 14-090 14-972 24-644 19-237 
4900 14-231 15-125 24-910 19-468 
5000 14-369 15-275 25-171 19-693 
5100 14-504 15-423 25-428 19-916 
5200 14-637 15-568 25-680 20-136 
5300 14-768 15-710 25-927 20-351 
5400 14-896 15-851 26-170 20-563 

















followed by the application of the chart to a few 
typical internal-combustion engine cycles. 








Let the initial and final absolute pressures, 
volumes and absolute temperatures of a gas sub- 
jected to a state change be p,, V,, T, and ps, V2, T:, 
and let the actual state change be represented 
by the path A B on the PV field (Fig. 1)/ The 
co ing state change on the temperature- 
entropy (T ¢) field (Fig. 2) is conveniently deter- 
mined as follows. Since the entropy of a substance 
is a function of the instantaneous state of the 
substance, that is, the entropies ¢, and ¢, at A 
and B depend on p,, V,, Ty and ps, Vz, Ts, it is 
permissible to replace the actual path A B on the 
P V and T ¢ fields by any other. Consider, there- 
fore, the change as occurring along the path AC B 
where AC is a cooling from T, to T, at constant 
volume and C B is:an isothermal expansion at T, 
from V, to V,. The change in entropy along A C 
depends on the change in temperature alone and 
can be written as ¢,, = f(T) while the change in 
entropy along C B depends on the change in volume 


TABLE II.—Jnternal Energy of Constituent Gases. 
B.Th.U. per Lb.-Mol. 























Dea Fa ; Ne. Oo. CO». H20. 
0 0 0 0 0 
100 500 433 332 611 
200 997 880 748 1204 
300 1493 1342 1244 1812 
400 1988 1818 1813 2409 
500 2484 2449 3006 
600 2981 2812 3147 3609 
700 3481 3325 3901 4224 
800 3982 3852 4705 4848 
900 4488 4389 5554 5483 
1000 5000 4940 6443 6124 
1100 5520 5505, 7361 6801 
1200 6083 8322 7483 
1300 6672 9306 8180 
1400 7129 7272 10317 8895 
1500 7682 7881 11352 9626 
1600 8244 8499 12409 10373 
1700 8815 9124 13485 11137 
1800 9395 9756 14580 11919 
1900 9983 10395 15690 12718 
2000 10579 11041 16815 13534 
2100 11181 11691 1 14369 
2200 11789 12344 19102 15219 
2300 12402 13002 16085 
2400 13020 13664 21433 16965 
2500 13644 14330 22614 17861 
2600 14273 14999 23804 18769 
2700 14906 15673 25001 19692 
2800 15542 16351 26207 20626 
2900 16182 17032 27420 21577 
3000 16826 17716 28639 22537 
3100 17474 18403 29864 23509 
3200 18125 19094 31095 24493 
3300 18778 19788 32331 25487 
3400 0435 33573 26494 
3500 21185 34819 27510 
3600 20754 21888 
3700 21417 22595 37321 29569 
3800 38579 30613 
3900 22749 24017 3 31664 
4000 23418 24732 41104 32721 
4100 24089 25450 42372 33786 
4200 24762 26171 43644 34856 
4300 44918 35934 
4400 26111 27620 1 37017 
4500 26788 28349 47473 38107 
4600 27466 29080 754 39204 
4700 28146 29815 50038 40307 
4800 28827 30553 51326 41417 
4900 29509 31294 52617 42531 
5000 30192 32037 53911 43650 
5100 30876 32782 55207 44774 
5200 31561 529 56504 45901 
5300 32247 34278 57802 47032 
5400 32933 35029 59102 48168 
and can be written ¢,, =f (V). We thus have the 


total change in entropy from A to Bas ¢,3 = ¢4, + 
éon = f(T) +f (V). This is the same for all 
paths between A and B. The first function on the 
right, that is, f(T), is dependent on the variation 
of specific heats with temperature, but if a curve of 
entropy change is plotted on the T ¢ field for any 
single volume value it may be used for any other 
volume, since its shape is the same for all volumes. If, 
for example, in Fig. 1, an isothermal at T, be drawn 
through A to cut the constant-volume line through 
B at D the change in entropy from D to B, that 
is from T, to T,, is the same as from A to C, since 
this also occurs from T, to T,. A single curve 
representing the change in entropy at constant 
volume is thus drawn across the T¢ field and is 
called the reference volume curve. Turning now 
to the second function in the above equation, 
namely, f (V), this is independent of the variation in 
specific heat and is given by the expression 


stele io Wy. 


where R is the gas constant and is found from the 
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post-combustion analysis of the products of com- 
bustion. Since this function depends on the volume 


Vv 
ratio a it can be calculated for a series of these 


1 
values, and the results so obtained enable a scale, 
called the portable volume scale, to be constructed 
and placed in any convenient position on the chart. 
If the entropy is expressed in terms of the lb.-mol. 


V. = 
then f(V) =} loge 47° where R is the universal 


gas constant and equals 1,544 ft.-lb. per Ib.-mol. 
per deg. F. This expression is then the same 
for all gas mixtures, and the values obtained for 


V. 
various ratios of v are as shown in Table III. 


1 

If now it is assumed that A B, Fig. 1, is a small 
portion of the e ion curve of an indicator 
diagram, it is transferred to the T¢ field as follows. 
The temperatures at A and B are first calculated and 
the horizontal temperature levels T, and T, are 
drawn on the T¢ field, as shown in Fig. 2. A may 
be chosen anywhere on the T, level, after which C is 
located as the point where the constant-volume 
curve through A cuts the T, level. The isothermal 
entropy change along C B is found from the portable 


volume scale at the reading given by Ai} This is 
c 


marked off on the edge of a strip of paper and trans- 
ferred to give the point B, i.e., 


R Vs 


By choosing enough points the complete diagram 
may thus be transferred to the T¢ field. For the 
special case of isentropic state change the following 
points should be noted. Consider an isentropic 
compression curve A B as shown on the p V field 
in Fig. 3 and let the temperatures at the two points 
be T, and T,. Locate A on the T¢ field, Fig. 4, 
as the point at which the T, level cuts the reference 
volume curve. Let the curve C B, Fig. 3, represent 
an isothermal running through B; then AC repre- 
sents a heating at constant volume from T, to T, 
so that C lies on the reference volume curve at the 
temperature level T,. The entropy decrease be- 


tween C and B is F loge 2. It will, of course, 


be found that B lies vertically above A on the T¢ 
diagram since the curve A B is an isentropic. It 
follows, therefore, that T, need not be calculated but 
is found by setting off A D = ; loge o The per- 
pendicular through D then gives C on the reference 
volume curve and hence T, is found. 

In order to deal with cycles involving a supply 
or rejection of heat at constant pressure it is advis- 
able to add a curve of constant pressure. This is 
derived from the reference volume curve as follows. 
A small element of heat 8Q added to a gas at 
constant pressure increases the internal energy, say, 


by the amount 3 E and performs the work 5 W, so 
that the entropy change at constant pressure 
between the finite limits T, and T, of temperature 
and V, and V, of volume is 
Ts; Vs 
au? -( Bi eV 
: ? ei 
“T v; 
But dE = C, dT; and therefore 
oat (* 
$.— 41 -| “Sl SF 
Ty 


iT, 
~ {Ge B T, 
-{ Tr ss j loge T,’ 


1 
The first quantity on the right is already represented 


energy and total heat is also required. It is con- 
venient to draw this as shown in Fig. 5, that is, to 
the right of the T axis with the energy scale at the 
top of the diagram. The values of E from which 
this curve is constructed are obtained from the post- 
combustion analysis and the internal energy values 
given in Table II. The detailed method is shown 
in the example given later. The total heat of a 


gas is given by H=E+%%, so that it can be 
obtained from the curve of E by setting off the 


= 
distance ~~ to the left of the T axis at the tem- 
perature level T and joining the point so obtained 
to the origin of the curve of E by a straight line. 
Distances measured from this sloping axis to the 
























































TABLE Iii. 
V2 | . 
Ratio vi 2. 3. | 3 4. 6. | 6. | 2 8. | 9. 10. 15. 20 
Rr Vv 
F lone =? | 0 | 1-3759 | 2-1807 | 2-7518 | 3-1047 | 3-5566 | 3-8626 | 4-1277 | 4-3615 | 4-5706 | 5-3754 | 5-9465 
TABLE IV.—INTERNAL ENERGY E. 
a. 
a . | 200. 500. 1000. 1500 2000. 2500. 3000. 3500. 4000. 4500. 5000. 5400. 
Mols. 
No ..| 0-7466 | 744 1855 3733 5735 7898 10187 12562 15001 17484 20000 22541 24588 
.-| 0-03829 | 29 76 163 259 363 471 583 697 814 933 1054 1152 
COe ..| 0-1084 | 81 265 698 1231 1823 2451 3104 3774 4456 5146 5844 6407 
He 0-1121 | 135 337 687 1080 1617 2002 2526 3084 3668 4272 4893 5400 
B.Th.U. 
apes oteen 989 2533 5281 8305 | 11601 15111 18775 | 22556 | 26422 | 30351 34332 | 37547 
.-mol. 
B.Th.U. ‘ 
E_..| per Ib. | 34-4 88 184 289 403 526 653 785 919 1056 1194 1306 
TABLE V.—ENTROPY ¢y. 
sy ' 
™. . | 400. 500. 1000. 1500. 2000. 2500. 3000. 3500. 4000. 4500. 5000. 5400. 
Mols. 
Neo ..| 0-7466 0 0-8361 3-438 5-057 6-299 7-320 8-185 8-937 9-600 | 10-192 | 10-728 | 11-121 
.-| 0-0329 0 | 0-0367 | 0-156 | 0-234 | 0-204] 0-342 | 0-383 | 0-418 | 0-449 | 0-477 | 0-502 | 0-521 
Cc .-| 0-1084 0 0-1537 0-743 1-172 1-512 1-792 2-030 2-237 2-419 2-581 2-728 2-837 
Ho 0-1121 O | 0-1496 | 0-632 | 0-948 1-200; 1-416{ 1-607 1-779 | 1-985 | 2-077 | 2-208 | 2-305 
Entropy 0 1-1761 4-969 7-411 9-305 | 10-870 | 12-205 | 13-371 | 14-403 | 15-327 | 16-166 | 16-784 
























































by the reference volume curve, while the second 
can be set off to the right of this curve by making 
use of the portable volume scale to give the values of 


© loge z. For the particular case under con- 
1 

sideration (heating at constant pressure) the tem- 

perature ratio is equal to the volume ratio, since the 

volume will be proportional to the absolute tem- 

perature. For the charts drawn by the author the 


value chosen for T, was 400 deg. F. absolute. 
To complete the chart, a curve giving internal 


curve of E then give the total heat H at any re- 
quired temperature level. 

The following examples may now be considered 
in order to show the use of the chart for the deter- 
mination of efficiencies of various cycles. 

An engine is supplied with petrol, having 4 
gravimetric composition of 85-3 per cent. carbon 
and 14-7 per cent. hydrogen, and a calorific value 
of 20,304 B.Th.U. per pound. It is required to 
construct an energy chart when the fuel is supplied 
with air 20 per cent. in excess of that required for 
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theoretically correct combustion. The compression 
ratio of the engine is taken as 5 and the temperature 
of the charge at the beginning of compression as 
100 deg. F. By the usual combustion calculations the 
above conditions give a post-combustion volumetric 
analysis of N,, 0°7466; O,, 0-0329; CO,, 0-1084 
and H,O, 0-1121, with an apparent molecular 
weight “of 28-75 and gas constant R = 53-70. 
From this analysis, and the constituent E and ¢, 
values given in the tables, the corresponding values 
for E and ¢, for the mixture of products are 
obtained at various temperature levels, as shown 
in Tables IV and V, opposite. From the values 
obtained, the internal energy and reference volume 
curves can be plotted on the energy chart. 

In order to determine the efficiency of this cycle 
the temperature level T, (100 + 460) = 560 deg. F. 
absolute is drawn on the T ¢ field, Fig. 6, to cut 
the = erence volume curve at A and the entropy 


value = * loge re, a8 given by the portable volume 


scale, is ie off to the right of A to give the point A’. 
In this operation r, is taken as equal to the given 





compression ratio value of 5. The perpendicular 


A’ B’ then gives the point B’ which lies at the tem- 





RECORDING ELECTRIC- 
DISCHARGE PATHS IN AIR- 
GAPS. 


By Captain E. H. W. Banner, M8ce., 
M.I.E.E., F.Inst.P. 

THE presence of electric discharges across in- 
sulating materials, both air or other gases, and 
solids, may be shown by photographic means and 
used for various purposes, including thé study of 
spark propagation across air gaps, and the record- 
ing of discharge paths. Only the latter is considered 


Fig A. 
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clear Glyptal. After exposing, the Glyptal. was 
dissolved and the latent image developed and 
appeared as with no Glyptal, but on adding a dye 
to the Glyptal to cut out the visible light no image 
resulted. They concluded’ that the image was 
therefore mainly due to the light action. 

Evidence in favour of the view that the image on 
the film is due to the light effect from the visible 
discharge is that when a sphere-sphere gap is used 
with a short gap no corona can appear, but at a 
definite voltage gradient breakdown will occur 
and spark-over results. When this was confirmed 
experimentally for this work no image resulted, with 
any exposure time, at voltage gradients less than 
that for -over, when a bright and 
blurred image ted. In this connection the 
spark images should be studied; the fine tracery 
of the discharge lines, where no spark occurred, 
tends to give the impression that light action is not 
the cause, owing to the sharp outlines and absence 
of blurring. On the whole, however, it appears 
that the blue light from the discharge, although 
it may be invisible to the eye, is that responsible 
for the photographic image. Further, it is not 
essential for this point to be determined to affect 











perature level T,, that is, the temperature at the 
end of compression. From the data given, the 
weight of the products of combustion per pound of 
fuel is 18-85 Ib. The heat added per pound of 
30% = 1,077 B.Th.U. The in- 
ternal energy E, at the end of the constant volume 
ay period is thus 1,077 B.Th.U. greater than 

E,, the value at the end of isentropic compression. 
Hence to locate T,, set off a perpendicular at the 
distance E, = E, + Q to the right of the T axis. 
This cuts the curve of E at the required level T,, 
the line representing which should be = aes to 


charge is thus 





cut the curve of ¢, at C’. The distance — loge f c= 


AA’ is set off to the left of C’ to give ae point C 
and a perpendicular through C cuts the ¢, curve at 
D, thus giving the temperature level T,, and the 
internal energy E,. The ideal efficiency of this 
cycle is then 








, = Bc = Es) — (Ep — Ex) _,_ Ev — Ea 
(E, — Es) E, — E,’ 
783 — 98 
=l]— ory = :0°363- 


The efficiency given by the air standard, assuming 
constant specific heats, is 


1\7y-1 1\o4 
= 1 _ - = _— - = 0O- 
" (;) 1 (5) 0-473, 


which is 30-3 per cent. greater than is obtained 
by taking into account the variation in specific 
heats, 

(To be continued.) 
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here. Lichtenberg figures are one form of “ auto- 
graphic ” electric discharge and the klydonograph 
is one practical instrument used for surge recording, 
including lightning discharges. Two cases occur 
in the reproduction of discharge paths: the dis- 
charge normal to the surface of the photographic 
material (termed the film for this purpose) as in the 
klydonograph, and the discharge along the film 
surface. In this article the second case is that used 
and investigated. Earlier work by the author on 
these lines, actually the first application given 
below, was carried out in 1927 at the Research 
Laboratories of the General Electric Company, 
Limited, Wembley. The work was unpublished 
and reference to it is now made by permission of the 
Director, Dr. C. C. Paterson, 0.B.E., F.R.S. 

The resulting image on the film may be due to 
the electronic action on the film surface, or the light 
effect from the visible discharge. It is not imme- 
diately obvious which of these is responsible ; or if 
it is a combination. Evidence includes the fact 
that at very low voltage gradients no glow is visible 
even in darkness, but even in the absence of visible 
discharge photographic records have been obtained. 
Thomas* maintains that the images are due to the 
impact of ions under the high field stress, but 
has since found reason to change this opinign, and 
Gemantf considers that they are due to the adjacent 
glow discharge. Merrill and von Hippelt examined 
this point by using films (or plates) covered with 





* Thomas, A. M., World Power, vol. 24,. page 87 
(1935). 

t Gemant, A., World Power, vol. 24, page 8 (1935). 

¢t Merrill, F. H., and von Hippel, A., Jl. Applied 
Physics, vol. 10, page 873 (1939). 
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the validity of the technique for the applications 
given later. 

Between electrodes of opposite polarity an electro- 
static field exists, commonly called lines of force. 
This field is predictable and of geometrical pattern 
for certain cases such as opposing points or spheres, 
and for opposing plates the field is represented by 
parallel lines (uniform field) except at and near the 
edges. It is independent of polarity, but as the 
voltage gradient is increased a discharge commences 
and the presence of the discharge alters the path. 
This is well shown by the fact that the discharge 
path for an unsymmetrical gap is dependent on the 
polarity of the electrodes whereas the field is not. 
When current passes, space-charges occur and photo- 
electrons are generated, all of which modify the 
field by increasing the discharge current and by 
mutual repulsion between the various current paths. 
The lower the voltage gradient the more nearly 
the discharge path approximates to the electric 
field, but as the discharge path is that sought this is 
attained directly. A further consideration is that 
the resulting image will depend upon the duration 
of the discharge. Single impulses have been used 
by numerous workers, mainly’ in the investigation 
of spark propagation. The image often comprises 
a short straight path, but a sustained voltage, either 
an impulse of relatively long duration or one by 
direct current, results in a discharge path more 
approaching the field which may be predicted 
mathematically. 

Work, mainly on spark propagation, dealing with 
this point has been carried out by various investi- 
gators, including Merrill and von Hippel, Marx,* 


* Marx, E., Arch. f. Elektrot., vol. 20, page 859 (1928). 
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Resenlécher,* Hondaf and Allibone.t Rosen- 
lécher, especially, concludes that the spark images 
are representations of the electric discharge path. 
In the work referred to in this article an induction- 
coil discharge was used as an approach to direct 
evrrent. Although the discharge consists of impulses 
these are individually long compared with the capa- 
citor discharge (milliseconds instead of micro- 
seconds), and the polarity is marked but not perfect ; 
it comprises alternate positive and negative pulses in 
which the positive pulses have a much larger peak 
than have the negative pulses. The polarity effect 
is well shown in those reproductions where the 
polarity was not reversed during the exposure. The 
exposure given was in all cases that to obtain a useful 
photographic result. It varied from 5 to 20 seconds, 
depending mainly on voltage gradient; a low 
gradient producing little visible discharge and so 
requiring longer exposure. In all cases many cycles 
or impulses passed, so that a long exposure results 
in more photographic density by the increase in the 
number of discharges passed. 

The technique used for all the initial spark-gap 
cases comprised the use of an induction-coil discharge 
between the electrodes which were slotted to allow 
the film to lie in an axial plane with the discharge 
across the surface, as shown in Fig. 1, page 383. 
This method of mounting the film is not new, and 
has been employed by Marx, Rosenlécher, Honda 
and Allibone“among others, but it was used in this 
ease for the recording of discharge paths, not for 
examination of spark propagation. In order to 
obtain a true record of the discharge path within the 
limitations previously referred to, it is essential that 
the presence of the film should have negligible effect 
on the discharge. This is not completely realised in 
practice, but will be examined in detail; also the 
resistivity of the film emulsion should approximate 
to that of air; the change of relative humidity of the 
film base should not affect the recorded path ; and 


* Rosenlécher, P., Arch. f. Elektrot., vol. 26, page 19 
(1932). 

+ Honda, T., Arch. f. Elektrot., vol. 33, page 458:(1939). 

Allibone, T. E., Jl. I.E.E., vol. 82, page 513 (1938). 
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the permittivity of the film base should be nearly 
unity, and should cause no deviation of the discharge. 

Thomas states that photographic emulsion has 
little conductivity. Tests to determine these points 
were made as follows: the introduction of film 
(Kodak Industrex double-coated), without special 
drying or damping, resulted in an increased spark 
length of about 30 per cent. for a given voltage. 
Thus it is seen that the conductivity is not 
zero and its actual effect is summarised below ; 
relative humidity of the air and of the photographic 
base obviously influence the result, and although 
these were not controlled or measured, comparative 
results were obtained. For this ptrpose X-ray 
paper was used, as its paper base was easily capable 
of being made appreciably drier or wetter than the 
atmospheric state. 

Results when various papers were inserted and the 
gap adjusted just to spark over, with the same 
primary voltage in each case, were as indicated in 
Table I. When X-ray paper was used, the result 


TABLE I. 





Point Electrodes 


Material in Gap. 30 kV Peak (approx.). 





Film, atmospheric humidity 
Paper, dried . 


| 
Air, no X-ray paper or film as a’ | 
Paper, damped wef 

| 





reproduced is, of course, direct, no photographic 
positive being made as in the case of film negatives 
which were printed and the positives reproduced. 
Fig. 2, page 383, corresponds to film at atmospheric 
humidity ; it is a positive from the original nega- 
tive. Fig. 3 was obtained under similar conditions, 
but using X-ray paper at atmospheric humidity. 
Figs. 4 and 5 were obtained with similar paper, but 
drier and damper respectively. For all the above 
the electrical conditions were the same ; a plate-plate 
gap of 3-4 cm., with the left-hand plate positive. 
Examination shows that the general path has 
the same tendency in all. The drier paper base, 
Fig. 4, shows fewer lines than does Fig. 3, but the 
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envelope is the same. Fig. 5, with very damp 
paper, appears to show a difference. This is due 
solely to the much greater conductivity of the damp 
film which rapidly dries as the exposure progresses, 
thus somewhat simulating the results with brief 
impulses shown by other workers, such as Allibone, 
on spark propagation. In this case also there is a 
discharge between the 1 portions of the 
electrodes in addition to that at \the periphery. 
Thus the drier the film base the more nearly true is 
the photographic result. The relative permittivity 
of the film base is greater than unity, but the film 
thickness is small and it is directly in line with the 
discharge ; consequently slight deviation of dis- 
charge will occur on thisecount. It is likely that 
the resulting reproduction is somewhere between a 
true section of the three-dimensional case and the 
two-dimensional plane case. 

From test results given above it will be 
seen that the spark-over gradient is reduced by 
about 30 per cent. by the use of film in the air gap. 
Thus the applied voltage must always be less than 
the limiting values given below to avoid spark-over 
(e.g., approximately 20 kV peak per centimetre for a 
uniform field). Figs. 6 and 7 are with a similar gap, 
6-2 cm. in length, but in Fig. 6 the point is positive 
and in Fig. 7 the plate is positive. The voltage 
gradient was insufficient to allow streamers to 
bridge the gap and the discharge production is 
therefore incomplete. The applied voltage was 
about 30 kV peak, and the greater brushing at the 
positive electrodes is shown. Figs. 12 and 13, on 
page 390, are complementary to the above but with 
the gap reduced to 2-7 cm. so that continuous spark- 
over resulted with the point positive and inter- 
mittent spark-over when the plate was positive. 
Figs. 14 and 15 were made with a constant gap 
(4-8 cm.) and with the applied voltage varied. In 
Fig. 14 this was about 20 kV peak and in Fig. 15 
about 30 kV peak. In the latter case the voltage 
gradient was sufficient for the discharge to bridge 
the gap and the complete discharge path from the 
positive point is shown. 

With a long point-point gap of 4-5 cm., Fig. 8, 
the voltage gradient was insufficient to allow the 
brush discharge to bridge the gap, although in 
darkness some streamers were just visible. The 
polarity was reversed frequently so that each 
electrode was positive for half the time. For Fig. 9 
the gap was reduced to 1-9 cm. so that continuous 
spark-over ensued. Here the bright actinic light 
of the spark produces a well-defined path and the 
bowing of the patz due to repulsion is well seen. 

No useful results occur with a sphere-sphere gap 
using l1-cm. spheres unless the voltage used is such 
that the ratio of gap to electrode radius is high. 
Below the critical gradient no corona appears, hence 
no photographic image, and above the critical gradi- 
ent spark-over takes place. With a long gap of 
5-7 cm. between flat plates 4 cm: in diameter, faint 





discharges were seen in the dark-room and appear 
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on the film (Fig. 16, page 390); with reversed 
polarity two sets of lines occur and cross. Each 
extends from the edge of the plate which is positive 
at the time to a region inside the periphery of the 
negative. The effect of polarity is therefore well 
marked. The gap was reduced to 3-4 cm. and the 
result is shown in Fig. 17, where the gradient was 
such that occasional spark-over took place, as well 
as the continuous brushing. Both sets of lines are 
seen. The spark discharge is less bowed and deviates 
less from the edge of the negative plate. Fig. 2, 
page 383, is of the same gap, but the polarity was 
unreversed and the voltage gradient reduced to 
prevent spark-over. The left plate was positive 
and the edge discharge is clearly seen, whereas at 
the negative it extends inside the periphery. If 
two images of Fig. 2 are imagined stperimposed 
with one reversed, then the brush pattern of Fig. 17, 
page 390, results. 


An application of the foregoing, with a generally 
similar technique, is to the design of electrodes, 
such as in vacuum tubes of various types, in order 
to determine discharge lines and avoid overstressing 
near-points and corners. A simple example is that 
of a copper-anode thermionic ‘rectifier with an 
internal filament system. If a V-filament is fitted 
the stress at the point of the V may be greater 
than that for the shortest gap, at the base of the 
filament, due to the stress concentration at the 
point. This point may then be suitably rounded 
so that no prior breakdown occurs there, as shown 
by the relative discharge lines. Fig. 10, opposite, 
shows a section of such a rectifier, (a) being a parallel 
filament and (b) a V-filament. The correct tech- 
nique is, of course, to use a complete anode and 
filament, saw-cut axially, so that the correct three- 
dimensional field exists, but for preliminary trials 
an approximation can be made simply by using 
flat metal or foil electrodes with a two-dimensional 
field. Several methods of producing electrodes for 
the purpose are possible. One way is to cut metal 
foil electrodes which can be pressed into contact 
with the film. Figs. 20 to 23, page 390, were made 
in this way, glass plates below and above the film 
and electrodes serving to ensure good contact and 
exclude air Fig. 20 corresponds to the 
sketch Fig. 10(a), the envelope of the parallel 
filament being a rectangle. The concentration of 
the discharge at the corners is well seen, and the 
reduction of this and a uniform discharge is shown 
in Fig. 21, in which the corners are rounded. Figs. 
22 and 23 correspond to the sketch Fig. 10 (6), 
where the discharge is greatest at the point, although 
the. gap is longer than at the remote end of the 
filament system. These two illustrations were 
made with different voltage gradients and each 
shows the effect. An alternative method of pro- 
ducing the electrodes is to obtain a radiograph and 
affix metal foil to the back of the print, cutting out 
a silhouette. Another example is shown in Fig. 11, 
opposite, representing a filament axially opposing a 
disc anode. The filament is at the left of the repro- 
duction and the anode edges are well rounded. 
The added filament shield is shown dotted. In 
Fig. 18, page 390, the filament (a helix) has sharp 
edges or ends and the additional dischafge at the 
edges is well shown. For Fig. 19 a rounded shield is 
added to the filament and here the resulting even 
discharge across the gap is seen. A voltage of about 
10 kV peak was used, giving a gradient of about 
5 kV peak per centimetre. 

Some theoretical aspects will now be considered, 
both general and applied to specific cases. In the 
case of uniform fields in air and other gases, the 
spark-over voltage is proportional to the product 
of spark length d and gas pressurewp (Paschen’s 
law). This is true for a wide range, certainly for 
low pressures. There is thus a critical relation 
between V peak and p for any given distance d. 
The voltage gradient in a long gap is not constant, 
but is lower at the centre than at the electrode 
surfaces. The average gradient is that referred to 
here. 

Voltage gradient g = ~ where z is length. 
The gradient g may not be constant, when the field is 
non-uniform, but if ss = ~, g is constant and the 


field is uniform, as between parallel plates, except at 








the edges. The non-uniform field case applies also 
where a combination of dielectrics occurs. Figs. 20 
and 2] show typical cases where the non-uniform 
field of Fig. 20 is made uniform in Fig. 21 by the 
radiused inner electrode (the filament) to obtain 
a uniform gap. 

Considering the concentric cylinder electrode 
system of Fig. 10, the voltage gradient 


gj = 





\ R 
z10£e ns 
volts per centimetre, where R is the radius of the 
outer? electrode (anode) and r is the radius of the 
inner electrode (filament). At the surface of the 
inner electrode x = r, then 
Vv 





g = R 
° r loge = 
and this is the maximum gradient. To obtain the 
conditions for minimum gradient the expression is 


differentiated, ® 
Vv ( log. = - 1) 
dg = —___ = 


(4) 


and on equating to zero sf = 0, and therefore 
R : 

log. = =.1, or the outer electrode should have a 

= times that of the inner electrode. 

n the electrodes are similar parallel cylinders 
and the distance d is much greater than r, at the 
surfaces 

mares 
2 r loge S 
Thus the breakdown voltage is twice that for the 
concentric cylinder case, with similar dimensions. 
For the case of concentric spheres the gradient 
at any point distant x from the centre, 
mers 5 
~ (R—r)a® 
The maximum stress again occurs at the surface of 
the inner sphere where x = r, g then being 
VR 
(R—r)r 


g 


Now 
, g9(R—r)r 
V = gee 
and differentiating, 
dV g(R—2r) 
ero Se 





ia SPER and R=2r, when 
dr 


The radius of the outer sphere should 


For minimum 4g, 


io aw 
V=> 
therefore be twice that of the inner sphere for 
minimum voltage gradient. 
For the case of the point-plate gap 


volts per centimetre, where r is the radius of the 
point and d the distance between the point and the 
nearest part of the plate. The uniform gradient 
holds over a range of distances d, and for a negative 
point the spark-over voltage is about twice that 
for a positive point. For the point-point gap test 
results are usually erratic, due partly to the indeter- 
minate radius of the points; also humidity has 
more effect on consistency than with other elec- 
trodes. 

Corona is formed on conductors bounding fion- 
uniform fields when g exceeds a given value. It 
varies with the polarity and with the radius of the 
conductor and is always greatest at the surface, 
falling off to that for non-uniform fields at a distance 
from the conductor equal to 0-3014/r, according 
to Peek.* 

All expressions for corona-starting voltage apply 





* Peek, F. W., “ Dielectric Phenomena in High-Voltage 
Engineering.” New York: McGraw-Hill. 





to perfectly smooth and polished surfaces. Appre- 
ciable changes of radius, or small changes due to 
surface scratches, etc., lead to a reduction in the 
value of the voltage to start corona. Corona current 
increases generally as V*. The presence of ultra- 
violet radiation or other ionising agency also 
decreases the starting voltage, and makes it more 
consistent. ° 

For, two opposing spheres corona begins to form 


when g reaches 27 -2 ( 1+ ") kV peak per centi- 


metre. As the radius increases the field approaches 
uniformity, as with parallel plates; this occurs 
when r is not less than about 5 cm. and upwards. 
Further, when the spacing is less than about 4r no 
corona will form ; spark-over takes place first. 

In a uniform field the voltage gradient necessary 
to cause spark-over is generally taken.as 30 kV peak 
per centimetre. Loeb and Meek* quote a figure of 
31-6 kV peak per centimetre, based on many 
observations and on theory, as being more correct. 
For the point-point gap the breakdown value of g 
is about 11 kV peak per centimetre for a 1-cm. gap. 
This latter figure is that used in this work to deter- 
mine the voltage (see Table I). There appears to 
be no reliable figure for point-plate gaps. Where 
the material in the gap is not air but film, a factor 
of about 1-3 was found to apply, so that for a point- 
point gap with film inserted breakdown will occur 


ll 
at about 3 kV peak per centimetre. 


Some of the reproductions of discharge paths 
accompanying this article were exhibited at the 
Exhibition of Photography in Science and Industry 
held in London in November, 1942, and elsewhere at 
later dates, by permission of the Controller-General 
of Research and Development, Ministry of Supply, 
and the present article is published by permission 
of the Director-General of Scientific Research and 
Development, Ministry of Supply. Finally, thanks 
are accorded to ‘Messrs. Kodak, Limited, for assist- 
ance and information, and for samples of films for 
use in the work. 





NOTES FROM SOUTH AMERICA. 


Most of the South American countries have now 
published their figures of oversea trade for 1944. As 
in previous war years, export trade continued buoyant 
because of the Allied demand for strategic materials, 
foodstuffs, etc. On the other hand, imports being 
restricted by war-time conditions, lange favourable 
balances of trade continued to be recorded. The 
sterling equivalents of the favourable balances in 1944 
of the principal countries, with the figure for 1943 
added in brackets, were as follows :—Argentina, 
80,000,0007. (74,000,000/.); Uruguay, 6,000,000I. 
(9,000,0007. ) Peru, 1,300,000/. (440,000I.), and Brazil, 
34,000,0007. (32,000,000/.). In the case of Brazil 
alone, the net favourable trade balance for the six 
years 1939 to 1944 was equal to about 125,000,0001. 
sterling, of which the balance against the United King- 
dom was about 48,000,000. The importance of these 
balances is that they are mainly represented by accumu- 
lated dollar and sterling exchange reserves, which con- 
stitute readily available cash to pay for ntly- 
needed supplies from the United States and the United 
Kingdom of engineering and other capital goods as 
soon as these are available. Now that Germany 
has collapsed, Latin-American interest is consider- 
ably heightened in the early possibilities of obtain- 
ing these supplies. Although many South American 
countries have recently checked foreign trade, 
either through exchange controls, import licensing 
systems, quotas or other devices, the general intention 
is to limit the amount of consumer and luxury goods 
to be imported after the war so that the large foreign. 
currency balances may be utilised to build up engin- 
eering, transport and other equipment. 

Advices from the United States indicate that, for 
the first time in their bang the South American 
countries possess such large dollar and regig: | balances 
that they are in a position to discriminate in the quality 
of engineering and other capital equipment purchased 
abroad; thus, little worn-out textile machinery is 
likely to find its way into the-Latin American market 
after the war. Instead, the South American textile 
industry is to be built up with new or only slightly 
used equipment. Purchases of old machinery in the 
past have proved to be costly investments, so that 
bargain prices for equipment no longer carry the attrac- 


‘* Loeb, L. B., and Meek, J. M., “ The Mechanism of 
the Electric Spark.” California: Stanford University 
Press (1940). ‘ : 
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tion they once hadin the South American markets. 
Brazil, for example, is expected to refuse to import 
any textile machinery which has not been approved as 
in good condition by leading North American engineer- 
ing concerns, This view is borne out by reports of a 
recent representative meeting in Séo Paulo of spinning 
and weaving interests, which resolved that the imme- 
diate re-equipment of the industry must be under- 
taken only with new machinery, or, if this were un- 
obtainable, with reconditioned machinery; while, for 
the purpose of amplifying existing plant and increasing 
production, only imports of new machinery should be 
permitted. Meanwhile, North American machinery 
interests are stated to be concerned over the possibility 
that Great Britain will get a lead in the foreign field if 
export controls are not promptly relaxed by the United 
States Government ; although, assuming speedy action, 
an allocation by American machinery manufacturers of 
25 per cent. to 30 per cent. of production should enable 
them to meet foreign competition, and, at the same 
time, leave the bulk of new machinery production for 
sale to mills in the United States. 

Following Argentina’s declaration of war against 
the Axis Powers, the Argentine Government was recog- 
nised by Great Britain and the United States, and 
this restoration of friendly relations is expected to lead 
to. a noteworthy improvement in foreign trade, especi- 
ally in the supply of urgently-needed fuel as well as 
equipment and other manufactured goods. Already, 
the fuel shortage is believed to have passed its most 
critical point, exemplified by some easing in the petrol 
restrictions. The quantity of petroleum produced in 

mtina declined slightly, from 3,948,000 cub. m. in 
1943 to 3,852,000 cub. m. in 1944, not because of any de- 
crease in available oil, but from shortage of equipment. 
The shortage of key products in Argentina is acute, 
so that markets generally are characterised by great 
scarcity and very high prices, but lately buyers have 
shown a waiting tendency in expectation of the end 
of the European war and a fall in prices. Govern- 
ment measures proposed to meet the inflationary 
tendencies include increase in taxation, strict control 
of prices and rationing of certain articles, and the 
encouragement of imports. It is also proposed that 
commercial houses be excused profits tax on a certain 
percentage of their profits, provided these are deposited 
with the Central Bank earmarked for replacement of 
urgently-needed fixed assets, such as engineering plant, 
transport items, and other capital goods. 

According to the Brazilian Commercial Publicity 
Office in New York, Brazilian importers will be among 
the most important buyers of machinery and equip- 
ment after the war and, in order to assist them in their 
purchases, the Office is collating special data regarding 
the various types and standards ,of United States 
machinery and equipment. Already, there are three 
large concerns interested in manufacturing textile 
machinery in Brazil itself, one of these being the largest 
firm of textile-spinning machinery makers in the United 
States. The total number of looms existing in the 
Brazilian cotton textile industry in 1942 was 90,630, 
of which 27,364 appertained to mills in the State of 
Séo Paulo; unofficial advices from — circles 
which import textile machinery indicate that the looms 
installed in cotton mills through Brazil are practically 
all non-automatic, and include plain looms, twill looms, 
Swiss drop-box looms, circular drop-box looms up 
to six shuttles, Eccles drop-box looms, Dobby looms, 
and Jacquard looms. No figures are available con- 
cerning the numbers of each type. 

The United States authorities are studying the 
possibility of increasing exports abroad of tools for 
the motor-car industry, especially to Latin-American 
countries which are urgently in need of such articles. 
Brazil is understood to have entered into an agree- 
ment with the United States to purchase 8,700 truck 
chassis and 1,400 Diesel engined "buses, shipment to 
commence soon and to continue during the year; pay- 
ment will be on a cash basis. The Foreign Economic 
Administration in Washington is stated to have ad- 
vanced strong claims for the allocation, on the ground 
that transport in Brazil is threatened with a breakdown 
owing to forced reliance on old equipment. It has been 
impossible, for this reason, to move strategic materials 
needed for war purposes from the interior of Brazil to 
the coast, while foodstuffs are stated to be piling up 
in the interior, and urban transport has been seriously 
handicapped. 

The Central of Brazil Railway expects to commence 
work on the electrification: of the Sao Paulo suburban 
lines this year, at a total cost of 1,250,000/., and the 
Sorocabana Railway proposes to spend the equivalent 
of 1,500,000/. on equipment. The Mogyana Railway 
is also increasing its capital by 375,0001. to cover 
costs of several improvements, and already material, 
locomotives, wagons, etc., have been acquired in the 
United States. Some time ago, the Stockbreeders’ 
Association of Central Brazil placed an order in the 
United States for 30,000 rolls of barbed wire and 
25 tons of staples. It is now announced that 360 tons 
(equivalent to 9,000 rolls) and 104 tons of staples are 





ADJUSTABLE SPACER FOR MILLING CUTTERS. 


MESSRS. EUCO TOOLS, LIMITED, LONDON 





to be shipped to Brazil in July and the remainder of 
the wire supplied at the rate of 200 tons a month. 

A Brazilian decree in January, 1943, provided that 
Brazilian firms could invest excess profits in Re-equip- 
ment Certificates, to be cashed when their holders 
could once again import machinery and transport 
items. Another deeree, just issued, approves the 
regulations of the Investment Committee which was 
created for the purpose of dealing with the release of 
these certificates. The policy to be followed is to 
facilitate the import of machinery, etc., for industry 
already existing in Brazil, taking into account that 
it is desired to improve the country’s production and 
to make it efficient from the point of view of the inter- 
national market. With regard to new industries, 
certificates will be released only when justified to 
foster vital developments, such as the production of 
fuels and the improvement of transport. 

The Chilean State Railways have drawn up post-war 
_— indicating an expenditure of about 10,000,0001. 
‘or equipment, machinery and materials of various 
kinds, which is some years in arrears. The President 
of Chile is seeking the co-operation of all political 
parties to meet post-war problems, particularly in the 
large-scale programme of public works, which includes 
the completion of the comprehensive electrification 
plan, the establishment of iron and steel industries, 
and exploration for oil deposits. Imports of machinery 
and vehicles into Peru during the year 1944 equalled 
about 3,000,000/. sterling in value, compa with 
2,200,000/. in 1943. Colombia is making every effort 
to obtain an increased quota of exports of motor 
vehicles and other transport units from the United 
States, claiming that the present quota appears to have 
been fixed upon incorrect information and that the 
shortage of haulage units in Colombia is very acute. 
There is also a great shortage of cement in Colombia, 
implying a great demand for the manufacturing machin- 
ery required ; indeed, many cement works have already 
contracted for additional North American machinery. 
For some time past, business concerns in Colombia 
have been compelled to subscribe to two-year 4-per 
cent. certificates, partly as an anti-inflationary measure 
and partly to build up reserve funds for use when 
international trade becomes-normal. A recent decree 
postpones indefinitely any further compulsory sub- 
scription to the certificates, following upon repre- 
sentations by industrialists that funds will now be 
needed to enable industry to purchase machinery, etc. 





ENGINEER APPOINTMENTS IN THE .COLONIAL SERVICE. 
—As from May 1, arrangements for the appointment to 
the Colonial Service of engineers and also of qualified 
architects and town planners, formerly undertaken by 
the Crown Agents for the Colonies, 4, Millbank, London, 
S8.W.1, will be conducted by the Colonial Office. Inform- 
ation regarding appointments of this nature is obtain- 
able from the Director of Recruitment (Colonial Service), 
15, Victoria-street, London, S.W.1. 











ADJUSTABLE SPACER FOR MILLING 
CUTTERS. 


THE adjustable spacer for accurately setting gang 
milling cutters shown in the accompanying illustration 
has been developed by Messrs. Euco Tools, Limited, 
1l, Bedford-square, London, W.C.1, with the object of 
saving time in comparison with the use of solid spacers 
and shims. The spacer consists of an inner sleeve 
on which an outer sleeve is screwed with a very fine 
thread. The outer sleeve is graduated, on a bevelled 
edge, with divisions approximately 4 in. apart—an 
engraved line on the periphery of the inner sleeve pro- 
viding a datum. The pitch of the thread on the 
inner sleeve enables the rotation of the outer sleeve 
to increase or reduce the overall length of the spacer 
by 0-0005 in. per graduation, and it is claimed that 
the open spacing enables an even finer degree of adjust- 
ment, namely, by 0-00025 in. to be obtained by estima- 
tion. Rotation of the outer sleeve is effected by means 
of a small tommy bar inserted in one of the several 
holes provided, the sleeve being then securely locked 
in place by a grub screw. 

Although the Euco adjustable spacer is shown by 
itself in the illustration it will be clear that it can be 
used equally well for accurate measurement, when the 
cutters are spaced more widely apart than shown, by 
combining it with an ordinary solid spacer of appro- 
priate length. At present, the adjustable spacer is 
available in two different sizes, the smaller of which 
can be extended by % in. and the larger by ¥ in. 
Both sizes are supplied in various diameters selected 
to suit most of the arbors in common use. It is 
claimed that a considerable saving of time in setting 
is saved by the use of the adjustable spacer for, apart 
from the liability of the precise shims required being 
in use at the time they are wanted, any deviation from 
the desired dimension due to slight distortion of the 
arbor or to minute discrepancies in the cutter teeth 
involves the dismantling of the whole assembly. The 
actual overall dimension may be smaller or larger than 
the one arrived at by the addition of the known widths 
of the added shims. With the adjustable spacer, it is 
stated, all that is required to make a desired correction 
is to loosen the arbor locknut, slack back the grub 
screw, and rotate the outer sleeve with the tommy bar 
in either direction to increase or decrease the spacer 
width as the case may be. The tightening of the grub 
screw and the arbor lock nut completes the setting 
operation. 





THE INSTITUTION OF GAS ENGINEERS.—The Council 
of the Institution of Gas Engineers are making provi- 


‘sional arrangements to hold the 82nd annual general 


meeting of the Institution in London this year. It is 
proposed to have a fuller programme than has been 
possible since 1939. The ting will on 
the morning of Tuesday, June 12, and will extend over 
two, or possibly three, days. 
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‘“MULTI-AUTO” SUPER-SPEED DRAW-BENCH. 
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‘*MULTI-AUTO ’’ SUPER-SPEED 


DRAW-BENCH. 


Tue machine illustrated in Figs. 1 and 2, above, 
derives its name of “ Multi-auto” super-speed draw- 
bench from the fact that three rods of the same dia- 
meter can be drawn at the same time, while reversal 
of the gripping carriage and other movements, such as 
pointing, are automatically effected. Either ferrous or 
non-ferrous rods, moreover, can be drawn at a very 
high speed, so that the machine is capable of very high 
production rates. The makers, Sir. James Farmer 
Norton and Company, Limited, Adelphi Iron Works, 
Salford 3, Manchester, claim that the machine has a 
productive capacity of more than 10 times the amount 
produced by any draw-bench of more conventional 
design. In this connection it is necessary to point 
out that the illustrations show the duplex form of 
machine, this machine being operated from both ends, 
an arrangement which permits one set of rods to 
be drawn at one end of it, while another set of bars 
is being pointed, for entry into the die head, at the 
otherend. The return stroke of the gripping carriage is 
utilised to draw the second set of rods through the die- 
plates, there being, therefore, no idle return stroke, all 
the operating time being fully utilised. For lower rates 
of production, a simplex machine is available, this being 
similar to the duplex machine, but with one pointing 
head and one drawing head removed. In this machine 
the return stroke is utilised for pointing a second set of 
rods prior'to drawing. Both machines are covered by 
patents and both can be arranged to operate on only 
one or two rods at a time, if so required, instead 0: 
on three rods, without the need for any complicated 
adjustments. 

The ing power of the machine is 100,000 lb., 
nominally 50 tons, and it is suitable for the finish draw- 
ing of bars from } in. to 3 in. in diameter by 30 ft. 
long. It is understood that the machine is not of the 
wire-drawing type, but for the drawing of rolled bars 
to a smooth finished condition. Referring to Figs. 1 
and 2, the bed of the machine consists of three rigid 
box-section castings securely bolted and keyed together. 
Each of the end sections is formed with a tank for the 
rod lubricant. The gripping carriage, indicated at a, 
is of box-section fabricated steel and reciprocates alon 
the ways of the bed on flanged rollers mounted on ball 
bearings. The carriage is held down on the’ways by 
the top track bars 6, which are carried on cast-steel 
brackets bolted to the bed. At the centre of the car- 
Tiage is a projecting part c which houses the gripper 
dogs or collets. As will be clear in Fig. 2, Asay et 
dogs, three on each side, and one, two or three bars can 
be gripped. The collets, which are renewable, are 
of a special hardened steel of a contour suitable for 
gtipping bars within the range required. The gri 
and re of each collet is effected by hydraulic 
cylinders supplied from a common reservoir by means 
of a small motor-driven pump mounted on the carriage 
below the dogs. Reciprocating motion is given to the 
carri by means of a high-tensile steel rack which 
is attached-to the underside of the table for its full 
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length and which meshes with a pinion on the output 
shaft of the driving gearbox d. 

Both the dieplates and the pointing spindles are 
mounted in a head sliding on vertical ways on the 
inside of the housings e and e’. These housings are 
well-ribbed and are carried on the bed foundation, 
being also secured laterally to the bed itself. Each 
pair of housing members is coupled at the top by a 
cross-connection of box section. The sliding heads 
are lettered f and f’ and, since the head carries both 
the dieplates and the pointing spindles, through both 
of which the rod has to pass at different times, it 
follows that it must be capable of vertical movement. 
This movement is effected by a pair of vertical screws 
passing through the head, the screws being rotated, 
through worm reduction gearing, by the small motors 
g and g’ seen mounted on the housing cross-connection 
member. It will perhaps be clearer at this point to 
follow the operation of the machine through a cycle, 
noting first, however, that in front of each housing 
there is a pointing feed saddle h and h’. The saddle 
has gripping devices and some longitudinal traverse. 
It is independent of the gripping carriage and is mounted 
on a bridge spanning that carriage. 

At the left hand of Figs. 1 and 2, three rods are seen 
projecting from the saddle A in line with the pointing 
spindles 1, the head f being in its lowest position. The 
rods are automatically gripped in the saddle, which is 
then moved to the right to push them through the 
cutter heads in the rotating spindles i, when they are 
reduced in diameter, or pointed, for a predetermined 
amount. At the end of this operation the saddle 


f | moves to the left and withdraws the pointed rods from 


the spindles. Immediately the ends are clear of the 
cutters, the head f is raised until the dieheads j are 
in line with the rods. The saddle is then again tra- 
versed to the right and, in so doing, pushes the pointed 
ends of the rods through the dieplates and into the 





jaws of the dogs in the holder c of the gripping carriage. 
This may not be clear from the figures, in which the 
holder ¢ is seen to be some dist from housing e on 


the left. It can, however, be understood that the three 


rods at the right-hand section of the machine are being | posal 


pulled through the dieheads j’ and that the gripping 
carriage is being traversed from right to left, the head f’ 
being in its highest position. By the time that the 
pointing operation is completed on the left-hand rods, 
the holder c will be close up to the housing e and within 
reach of the pointed ends thrust through the dieheads i. 
As soon as the dogs in the holder c grip the ends of the 
rods protruding through the dieheads j, the grip in the 
saddle h is released and on the reverse of the gripping 
carriage, which then moves from left to right, the left- 
hand rods are drawn through the dieheads. 

In the meantime, the right-hand rods, which are 


[p | finished, have been drawn thgough the dieheads j’, 


and when the holder ¢ grips ends of the left-hand 
rods it simultaneously releases the right-hand rods, 
allowing these to fall into a ramp running down the 
centre of the bed whence they are removed. It will be 
clear from the above that both strokes of the gripping 
carriage are fully operative and that, except for feeding 
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fresh rods into the machine, all the operations are auto- 
matic. The carriage, however, does not move at a 
uniform s As soon as the newly-pointed rods are 
released from the pointing feed saddle and are gripped 
in the carrriage holders, the main motor aceelerates to 
top speed, against the initial starting torque, to draw 
the rods through the dieplate, and, just prior to the 
completion of the drawing operation it decelerates to 
a low speed for the last portion of the traverse. On 
reaching the initial starting position, for either end of 
course, the carri automatically stops. The raising 
and lowering of the diehead to enable the pointing 
spindle and dieplate to the presented to the rods at the 
appropriate times is also automatic. Some idea of the 
performance of the duplex machine may be gained 
from the following data, the figures given being the 
estimated times on three steel rods, 1 in. in diameter by 
30 ft. long, in each end of the machine and with a 
maximum drawing speed of 100 ft. per minute.: The 
pointing operation takes 19 seconds and the drawing 
operation takes 21 seconds. Since the pointing takes 
place during the drawing stroke, and the latter is the 
longer of the two, the total time taken for useful work 
is 21 seconds for each three rods of 30 ft. The output 
is, therefore, 15,420 ft. in one hour, or, with steel rods, 
18 tons per hour. 

Some particulars of the construction of the machine 
may now be given. The heads f and f’ are of closed 


box form, well ribbed. They each carry the three 
pointing spindles i and i’ directly above the dieplates 
jand j’. The spindles are made from forgings of high- 
tensile steel and the central hole in them allows rods 
of the largest diameter within the capacity of the 
machine to be pointed. The cutter heads on the 


spindle noses are steel castings, each carrying four tools. 
All the heads are interchangeable and readily adjustable 
for different sizes of rods. Three sizes of cutter heads 
are supplied to cover the full range of rods that can be 
handled in the machine. The cuttings resulting from 
the pointing operation are removed from the rods in 
continuous ribbons which are automatically broken up 
into ‘pieces of a convenient size for handling and dis- 
A continuous flow of cutting lubricart is sup- 
plied to the cutters and this washes away any particles 
of swarf. The dieplates are also effectively lubricated, 
the lubricant being gupplied by a motor-driven pump. 
Each spindle is mounted on heavy taper and plain 
roller i and they are driven by the motors k 
and k’, through machine-cut helical gears. All the 
gears run in a continuous flood bath of oil, and all 
are mounted in ball and roller bearings, The opera- 
tion of the elevating motors g and g’ is controlled 
by limit switches interlocked with the main motor 
controller so as to operate at the correct point of the 
cycle. The limit switches are set to give a fixed 
vertical traverse to the heads equal to the exact dis- 
tance between the dieplate and pointing spindle centres. 
The spindle heads are balanced to give easy and rapi 
elevation for positioning the dieplates after 
have been pointed. 

The gripping carri is reci the main 
drive, vnich 1 of dar. cuslabboupeal Ward-Leonard 
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type. The actual driving motors are indicated at / in 
Fig. 2. They are arranged to operate in tandem 
through the gearbox d and have a combined output of 
300 brake horse-power at 1,250 r.p.m. The remainder 
of the Ward-Leonard equipment is not shown in the 
illustrations. As already stated, the carriage is recipro- 
eated by rack and pinion mechanism. All the gears and 
shafts in the gearbox, etc., are of high-tensile steel with 
machine generated teeth. The gears are flood lubri- 
cated and run in oil and the shafts are mounted in heavy 
ball and roller bearings. Adjustable trip switches, 
mounted along the bed, control the movement of the 
carriage and also operate the gripping dogs in the correct 
sequence. In addition to the automatic cycle control 
switches, a push-button station is fitted on the operat- 
ing side of the machine, so as to give the operator con- 
venient manual control when necessary. The other 
part of the Ward-Leonard equipment may be referred 
to briefly. There would be a slipring motor suitable for 
a three-phase supply at 400 volts and 50 cycles, running 
at 1,500 r.p.m. and driving two direct-current genera- 
tors each of which supplies one of the motors 1. These 
generators would be of the screen-protected type and 
each would have a 3-kW direct-current exciter. The 
slipring motor would be controlled by a liquid type 
starter with oil eircuit breaker. The control gear for 
the generators and motors | would include a hand- 


operated shunt regulator to give the required speed Clar 


Tange, contactors giving dynamic braking, two limit 
switches, a set of four-way push buttons, and forward 
and reverse switches. The firm’s field-control system 
would give rapid acceleration and sto 


The carriage speed could be pre-set on the regulators 
as required. 

The pointing saddles A and h’ are carried on slides 
on & cross member spanning the bed and the gripping 
carriage, and su on pedestals m and m’ on the 

i pedestals are, moreover, bolted to 
the bed and braced to the housings e and e’ by rigid tie 


hrough worm gear, 
- The controls of these motors 
are interlocked with those of the motors k and Fk so 
that the saddle can only be traversed when the point- 
dle head is stationary. The traverse of the 
is determined, according to the length of the 
rod to be pointed, by suitable stops. The bar-grippi 
mechanism consists of hardened steel V-blocks spuatel 
by tapered sliding blocks and hydraulic cylinders. All 
three of the rods are gripped independently but simul- 
taneously. Adjustable rollers to support and guide the 
rods into the gripping blocks at the correct centres are 

ided on entry side of the saddle. Adjustable 

swivel stands, together with suitable lengths of rail 
on which they run,-are available for use at botli ends 
of the machine for loading the rods. It may be noted 
that, with certain modifications, the draw-bench as 
described above can be made suitable for the “ plug ” 
—— of either ferrous or non-ferrous seamless 
tubes. 





THE LaTE Major T. G. Birp, D.S.0.—We note with 
regret the death of Major Thomas Griffin Bird, D.S.O., 
which occurred at Newcastle-upon-Tyne, on May 7. 
Major Bird had been associated with the firm of Messrs. 
Sir W. G. Armstrong, Whitworth and Company, Limited, 
for the past 25 years. Latterly, he had served as manag- 
ing director of Messrs. Sir W. G. Armstrong, Whitworth 
and Company (Ironfounders), Limited, and the com- 
panies of the Jarvis Industries Group, under the chair- 
manship of Sir John Jarvis, Bt., M.P., D.C.L. Major 
Bird was elected a member of the Ng@rth East Coast 
Institution of Engineers and Shipbuilders in 1990, a 
member of the Institute of British Foundrymen in 1929, 
and a member of the Iron and Steel Institute in 1934. 





MULBERRY HARBOUR EXHIBITION.—The exhibition of 
the installation of the prefabricated harbour at Arro- 
manches, Normandy, organised “by the War Office and 
held at the Institution of Civil Engineers, London, during 
the past few months, is to be shown at various provincial 
centres. The itinerary has been arranged as follows: 
Until May 20 the exhibits will be on view: at Bristol, 
Middlesbrough and Liverpool; from June 4 to 14, at 
Plymouth, Darlington and Manchester; from July 2 to 
15, at Portsmouth, Newcastle-upon-Tyne, and Chester ; 
from July 30 to August 12, at Southampton, Glasgow 
and Birmingham ; from August 27 to September 9, at 
Reading, Edinburgh, and Nottingham ; from September 
24 to October 7, at Cardiff, Hull, and Leicester; from 
October 22 to November 4, at Gillingham, Sheffield and 
Norwich ; from November 19 to December 12, at Leeds 
and Sunderland, and from November 19 to December 9, 
the exhibition will be shown again in London. 


_ | Sqdn.-Ldr. Clement 





INSTITUTION ELECTIONS. 
InstTrTUTION OF MECHANICAL ENGINEERS. 


Member.— Allan Mentgomanip Bennett, Liv l ; 
Arthur William Berry, London, S.W.1; John Miles 
Stock, M.Eng. (L’pool), Palestine. 

Associate Member to Member——Major Itzkhok 
Archavsky, R.E.M.E.; Walter Richard Berry, M.Sc. 
(Manch.), Leeds; Samuel Allsop Blackwell, icken- 
ham ; Ronald Vernon Bradshaw, Dagenham ; Colonel 
Geoffrey Ernest Butler, B.Sc. (Leeds), R.E.M.E. ; 
Leslie Alfred Collis, London; Ernest James Davis, 
Bristol; George Ewart Edson, Taunton; William 
Neilson Gemmill, Abadon, S. Iran; Bert A 
Harris, London; Ralph Chalinor Heys, Sheffield ; 
William Henry Lewis, Wolverhampton; Ralph Hill 
Owen, London; William John Peck, M.Eng. (Sheff.), 
London ; Wilfred Nathan Waterworth Piercy, York ; 
John P London ; William J Thomas, London ; 
Lieut.-Col. Frederick Laugblin Turnbull, R.E.M.E. 

Associate Member.—Thomas Clifford Ball, Elstree, 
Herts. ; Septimus , London, 8.W.11; Lt.-Col. 
Carl Rice Boehm, B.A.Sc. (Toronto), R.C.E.M.E. ; 
Ernest Brook, Oldham; James Butler, Birmingham ; 
John Cathie, Dalkeith, Midlothian; Frank Baldwin 
Clark, B.Sc. (Eng.) (Lond.), Darlington ; Robert Leslie 

k, i ; Clayton, London, 8.W.10; 
Patrick Leo , Dublin; Raymond Henry Coates, 
B.Se. (Eng.) (Lond.), Sheffield; Norman Crompton, 
Stockport ; John H eens Pet Be. Epes 

Dew, R.A.F. ; e 
Howard Elliott, Manchester; Robert Ellis, Kilmar- 
nock ; Josef Richard G. Ernst, B.Se. (Brno), London, 


_|W.C.1; Captain Albert Richard John Everingham, 


B.Sc. (Cape Town), S.A.E.C.; Lieut. (E.) Archibald 
Alan Garson, B.A. (Cantab.), R.N.; William James 
Gowdy, B.Sc. (B’fast), Belfast; Edward William 
Herrin: te; Ernest Edwin Keeping, Man- 
chester ; George Kennedy, 4 ar Geo: 
King, London, 8.E.18 ; Frank aw Notting- 
bam ; James Revie McCulloch, B.Sc. (Glas.), Glasgow ; 
Alexander McMillan McFarlane, Gateshead; Lt.-Col. 


slide | Leslie Stewart McGregor, B.Sc. (McGill), R.C.E.M.E. ; 


John Ambrose Matthews, London, E.C.2; Fit.-Lieut. 
Fred Mellor, R.A.F.; John Morland, Port of Spain, 
Trinidad; Colonel Duncan Robertson, O.BE., 
R.E.M.E.; George Alexander Rohonczi, Millom, 
Cumberland; James Shaw, London, S.W.1; Arthur 
Ronald Short, Winchester; Robert George Smith, 
B.Se. (Edin.), Roorkee, U.P., India; Thomas Smith, 
Glasgow; George Stoppard, Birmingham; Edwin 
Twemlow, Sandbach, Cheshire; Capt. Ernest John 
Warner, B.Sc. (B’ham), R.E.M.E.; Edwin Whiteley, 
Bradford ; Joseph Woodriff, Sheffield. 


InstiTuTION OF STRUCTURAL ENGINEERS. 


Member.—Jobn Gall Smith, Ayrshire. 


Associate Member to Member.—John Anderson, 
Aberdeen; Francis Charles Brookhouse, Cheadle 
Hulme, Cheshire ; George Clifford Ashman Greetham, 
Enfield. 


Associate Member.—Lieut. Edward Murray Daly, 
R.E., Prisoner of War. 

Graduate to Associate Member.—William Forrest 
Lever, Cardiff; Frank Mather, Gatley, Cheshire. 
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Volume XXXVII. Papers Presented to the Forty-First 
Annual General Meeting of the Institute and a Sélection 
of the Papers Presented to the Branch Meetings Held 
During the Session 1943-1944. Edited by J. Boron, 
Acting Secretary. Offices of the Institute, St. John 
Street Chambers, Deansgate, Manchester, 3. 

The Protective Gear Handbook. By M. KavurMa®n. 
London: Sir Isaac Pitman and Sons, Limited. [Price 
308. net.) 

Refrigeration and Air Conditioning Engineering. By 
PrRoressors B. F. RaBeR and F. W. HUTCHINSON. 
New York: John Wiley and Sons, Incorporated: 
[Price 4 dols.] London: Chapman and Hall, Limited. 
{Price 24s. net.] 








PERSONAL. 


Mr. L. H. HOUNSFIELD, Wh.Ex., A.R.C.Se., 
A.M.Inst.C.E., M.I.Mech.E,, M.I.A.E., has been elected 
President of the Whitworth Society. 

Mr. C. S. Youatt, chairman and managing director of 
Messrs. Rhodes, Brydon and Youatt, Limited, has been 
elected President of the Manchester Association of 
Engineers. 


Mr. A. J. Lyppon, C.B.E., M.Inst.C.E., Hon.M.Inst.M, 
& Cy.E., late Chief Engineer, Ministry of War Transport, 
has been appointed Director of the Federation of Coateq 
Macadam Industries, recently formed to promote the 
interests of industrial undertakings concerned with the 
production and laying of coated macadam for highways, 
roads and airfields. Temporary offices have been 
aequired at 37, Chester-square, London, 8.W.1.  (Tele- 
phone SLOane 5323.) 


Sm Epwarp B. BaILey, M.C., D.Sc., F.R.S., Director 
of the Geological Survey of Great Britain, has retired. 
Dr. W. F. P. McLintock, Deputy Director, is at present 
in charge of the work of the Geological Survey and 
Museum. 


Magsor C. H. CHICHESTER Sirs, D.S.C., A.F.R.Ae.S., 
and Mr. C. C. Vinson, B.A., A.C.A., have been appointed 
joint assistant managing directors of The Fairey Aviation 
Company, Limited, Hayes, Middlesex. 


Mr. E. 8. Jones, B.Se., M.I.Mech.E., is now Director 
of Ammunition Production, Ministry of Supply. 


Mr. H. J. THomMpson has been appointed chairman of 
Thompson Brothers (Bilston), Limited, in succession to 
the late Mr. F. S. Tompson. Mr. H. J. Thompson is also 
managing director. Mr. J. W. MEREDITH has been made 
assistant managing director. 


Mr. S. E. GarcKke, C.B.E., M.I.Mech.E., has been 
appointed chairman of the Maidstone and District Motor 
Services Company and of its subsidiaries. 


Dr. J. A. Pope, Wh.Se., A.M.1.Mech.E., is now 
assistant lecturer in engineering at the University of 
Manchester. 

Mr. R. Jackson has retired after 25 years’ service as 
manager of the combustion engineering department of 
Alfred Herbert Limited, Coventry. Mr. J. H. MAHLER 
has been appointed to succeed Mr. Jackson as manager 
of the department. 


Mr. G. N. Davison has been appointed works manager 
at the Woolston Works of Messrs. John I. Thornycroft 
and Company, Limited, Southampton. 


Mr. H. H. SaunpERS, M.Inst.T., general manager, 
Lowestoft Corporation Transport Department, is retiring 
in June after 35 years’ service with this undertaking. 


Mr. W. A. SmyTH, M.I.Mech.E., has been appointed 
general works manager of Guest, Keen and Nettlefolds, 
Limited. 


Mr. A. S. WoopeaTE, formerly engineer to East Mid- 
land Motor Services, Limited, Chesterfield, has been 
appointed chief engineer to the North Western Road Car 
Company, Limited» Mr. F. H. CLayton, formerly tech- 
nical engineer on the staff of the London Passenger 
Transport Board, has now succeeded Mr. Woodgate as 
engineer to East Midland Motor Services, Limited. 


DRUMMOND BROTHERS, LimITeD, Guildford, and WIL- 
LIAM ASQUITH, LimITED, Halifax, have acquired the whole 
of the share capital of DRUMMOND (SALEs) LiwireED, Bir- 
mingham, and are arranging to change the name of the 
company to DRUMMOND-ASQUITH (SALES), LimrTED. The 
new directors will be Mr. F. 8S. TuLi. (chairman), MEssRs. 
G. HIcKMAN and R. W. AsquiTH (joint managing direc- 
tors), and Messrs. T. G. QUINNEY and T. W. Grey. The 
late chairman and managing director, MR. ARTHUR 
ANDREWS, will continue to serve in a consulting capacity. 
No change is being made in the existing personnel. 


Mr. A. B. Craic, O.B.E., Principal Fire Staff Officer, 
Scotland, has been elected to succeed_Mr. T. A. VARLEY 
as President of the Institution of Firé Engineers for the 
1945-46 session. 


Masor F. W. SHorron has been appointed to the Chair 
of Geology, in the University of Sheffield, in succession to 
Proressor W. G. FEARNSIDES, M.A., F.G.S., M.1.Min.E.. 
F.R.S., who is retiring. 


Proressor D. E. STEARNS has been appointed Pro- 
fessor of Civil Engineering and Chairman of the Depart- 
ment of Civil Engineering in the College of Applied 
Science, University of Syracuse, New York. He will take 
up his new duties on July 1. 

THE offices of the Council of Industrial Design have 
been removed from Imperial Chemical House, Millbank, 
to Tilbury House, Petty France, London, S.W.1. (Tele- 
phone: WHItehall 6322). 


MACROME LIMITED, Alcester, Warwickshire, inform 
us that they have reached an agreement whereby MESSRS. 
HEATLY AND GRESHAM, LimiTreD, of London, Calcutta. 
Bombay, Lahore and Madras, will be sole representatives 
of their interests in India, Burma and Ceylon. 
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NOTES FROM THE NORTH. 


GLascow, Wednesday. 


Scottish Coal.—-Supplies are very short and the VE-day 
holidays have set back deliveries considerably; it is 
estimated that the loss amounted to 160,000 tons. This 
loss is serious in present circumstances; for example, 
the Scottish winter stock “target” for the domestic 
trade is 224,000 tons, of which none is yet provided for 
in the current supply programme. Public utilities, par- 
ticularly the gasworks, are still pressing for maximum 
quotas. The market has so far experienced very little 
relief from reduced demands for the war industries, and 
the supply prospects for next winter are by no means 
bright. 

Scottish Steel.—Dr. A. McCance, F.R.S., vice-chairman 
of Messrs. Colvilles, Limited, has just pointed out that 
his firm’s fuel bill nas risen by 2,000,0001. per annum. 
He expressed concern at the circumstance, which would, 
he felt, seriously hamper progress in the steel industry in 
free competition with other countries. Trade is quiet at 
the moment, but the outlook is considered to be good so 
far as potential new business is concerned. 

Scottish Light Engineering.—Efforts are being con- 
tinued to attract new undertakings to this area, and 
various local authorities are planning to build more 
industrial estates in Lanarkshire and the surrounding 
areas. A fair number cf fresh enterprises have already 
been secured, mostly for manufacture of domestic pro- 
ducts in connection with the rehousing programme. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

General Remarks.—The cancellation of Government 
orders and the relaxation in the restrictions on iron and 
steel distribution are likely to be followed by prompt 
attention to the large and growing demand for com- 
modities for commercial undertakings. Preparations 
for the change-over from war to peace production are 
practically complete and works are expected to be kept 
actively engaged in the production of requisites for re- 
construction and development at home and abroad. The 
total tonnage of pig iron available for distribution is not 
sufficient to meet the demand fully. Certain descrip- 
tions of semi-finished steel continue in strong request and 
the demand for one or two finished commodities is heavy, 
but in several branches plants are operating at less than 
full capacity. 

Hematite, Low-Phosphorus and Refined Iron.—The 
situation in the hematite branch of trade is rather more 
satisfactory than has been the case recently, but stocks 
are trifling and the make is still very limited. Careful 
allocation of distributable parcels is still necessary to 
maintain regular deliveries for urgent needs. The out- 
puts of low- and di Phosphorus grades are passing 
steadily into consumption and the make of refined iron 
is well taken up. 


Manufactured Iron and Steel.—Ample parcels of semi- 
finished iron are still obtainable readily and the demand 
for steel semies is rather less intense, except in the case 
of sheet bars, and, though to a somewhat less extent, also 
of prime billets. Shrinkage of war orders has not affected 
the sheet mills, the products of which are heavily sold 
over the next few months. The demand shows no reduc- 
tion and new orders are difficult to place for delivery 
before October. Makers of light sections have a good 
deal of work on hand, and rail mills are fully occupied. 
Plants producing colliery equipment are well employed, 
but a freer distribution of specifications for plates would 
be welcome, and makers of heavy joists can still guarantee 
the early rolling of purchases. 

Scrap.—Good cast-iron scrap, machinery metal and 
heavy steel scrap continue in brisk demand. Supplies, 
however, are expected to be on an appreciably improved 
scale in the near future. 








Prize Essay COMPETITION FOR MARINE-ENGINEERING 
STUDENTs.—On page 68, ante, we gave particulars of an 
essay competition erganised by the Council of the Insti- 
tution of Engineers and Shipbuilders in Scotland on the 
subject of “ Design or Layout of Marine Engineering 
Machinery.” Entries for the competition, which was 
open to stadents and others between the ages of 18 and 
25, closed on March 17. We learn that five essays were 
submitted and the judges were Mr. W. McArthur Morison, 
Director of Merchant Shipbuilding, Admiralty, and Mr. 
H. Ferrier, 0.B.E., managing director, Rankin and Black- 
more, Limited, Greenock. They have reported that all 
the essays are good and show that the authors have a 
sound. understanding of the subject. In view of the 
excellence of the first two entries the Council have decided 
to award a second prize. The first prize of 101. goes to 
Mr. E. H. Woodhead, B.Sc., of Loughborough, and the 
second prize of 71. 10s. to Mr. G. C. Walton, of Barrow- 
in-Furness. 





NOTES FROM SOUTH _YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Holiday celebrations on VE-Day and 
two succeeding days occupied a considerable part of the 
working week, and production in stee] and engineering 
works consequently declined. There is an increasing 
amount of peace-time work on the books, and to make 
satisfactory headway with this it is necessary for the 
ranks of the skilled workers to be strengthened as quickly 
as possible. It is hoped that in granting releases from 
service in the Armed Forces special consideration will 
be given to the claims of those men whose work is vitally 
necessary, if progress is to be made with export business. 
There is also a lot of home business in hand, and a vast 
amount is in prospect, judging from the numerous 
inquiries. , 


South Yorkshire Coal Trade.—The demand for coal 
exceeds the supply, and the recent holidays have further 
reduced outputs. In view of the serious supply position 
it is hoped,in this industry also, that priority will be 
given to the return of the thousands of skilled miners in 
various branches of the Services. There is not enough 
coal coming forward to build up reserve stocks in industry 
and the public utilities to the safety point for the autumn 
and winter; the present production only just covers the 
bare requirements of the moment. It is anticipated that 
the cessation of hostilities will result in greater production 
of coal from German, French, and Belgian mines, and 
that this will bring some relief to the home position. 





NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 


The Vi elsh Coal Trade.—A deal involving an anthracite 
and a bituminous colliery in South Wales has been 
reported during the past week by British Coal Distilla- 
tion Limited. The Company in a statement about the 
mines upon which they have secured an option, give few 
details as to their location, but, of the bituminous mine, 
they stated that it was near Port Talbot, had an area of 
140 acres, contained 10 workable seams and had an 
estimated reserve of 6,194,000 tons of high-grade coal. 
The output from this colliery, it was added, might 
bet the 1 in South Wales for the erection of 
further distillation plants. Present production could be 
increased to 100 tons a day immediately, to 200 tons in 
nine months, and later to 300 tons aday. Of the anthra- 
cite colliery it was stated that it was planned to increase 
its production to a daily output of 300 tons. Supplies of 
coal on the Welsh steam-coal market have become even 
more difficult to obtain owing to the suspensiou of pro- 
duction at the pits for the VE holidays, and the subse- 
quent absenteeism which was heavy at some collieries. 
As a result, operators could handle very few non-priority 
orders for early delivery, although the demand in the 
home section was briskly maintained. In the.export 
section few inquiries were circulating and shipments, 
althqugh proceeding along steady lines, were almost 
exclusively for the Forces and other essential users on the 
Continent, with some of the more important coaling 
stations. Buyers in Spain and Portugal were relying 
upon United States coal. All the large grades were well 
placed with orders, while the sized and the better small 
grades were almost completely unobtairable and were 
strong. Some of the poorer quality dry steams were 
available, but attracted little attention. The home 
demand for patent fuel and cokes is still brisk. 








ASSOCIATION OF SUPERVISING ELECTRICAL ENGINEERS. 
—The examining board, appointed by the Association of 
Supervising Electrical Engineers to adjudicate in the 
competition for papers read before the branches of the 
Association during the 1944-45 session, have awarded 
the first prize to Mr. J. F. Bridge, of Manchester, for his 
paper on “ District Heating.” The second prize has been 
won by Mr. C. Rhodes, of Leeds, author of “‘ Recording 
of Maintenance,” and the third by Mr. F. S. Ibbs, of 
Liverpool, author of “ Post-War Domestic Installations.” 





Snot BLASTING WITH STAINLESS-STEEL PELLETS.— 
When’ cleaning ferrous-metal castings by biasting 
with steel shot, a fine deposit of steel dust, worn away 
from the pellets, is often fonnd on the surface of the 
casting. In the cease of castings of carbon or low-alloy 
steel, this is immaterial, but, when the dust is déposited 
on stainless steel, the surface is rendered liable to 
corrosive vttack, thus destroying the primary property 
of the alloy. The Cooper Alloy Foundry Company, 
Hillside, New Jersey, U.S.A., have patented a remedy 
for this, which consists in using shot, punchings or filirgs 
of stainless chromium-nickel steel for blasting and 
tumbling castings of similar composition. It is stated, 
in a recent issue of Metals and Alloys, that the pellets 
are as effective as ordinary steel shot and that any deposit 
left on the castings is as resistant to corrosion as is the 
parent metal itself. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF ELECTRICAL ENGINEERS.—Radio Sec- 
tion: Tuesday, May 22, 5.30 p.m., Savoy-place, Victoria- 
embankment, W.C.2. Discussion on “‘ Non-Ferrous Con- 
tact Springs,” to be opened by Dr. H. G. Taylor and Dr. 
L. B. Hunt. Institution: Thursday, May 24, 5.30 p.m., 
Savoy-place, Victoria-embankment, W.C.2. Ordinary 
Meeting. (i) “ High-Voltage Steel-Tank Mercury-Arc 
Rectifier Equipments for Radio Transmitters,” by Mr. 
J. C. Read. (ii) “ The Application ef High-Voltage 
Steel-Tank Mercury-Are Rectifiers to Broadcast Trans- 
mitters,” by Mr. P. A. T. Bevan. 

Royal Society or Arts.—Wednesday, May 23, 1.45 
p.m., John Adam-street, Adelphi, W.C.2. “‘ Wire-Broad- 
casting,” by Mr. Paul Adorjan. 

INSTITUTION OF HEATING AND VENTILATING ENGIN- 

EERS.—Wednesday, May 23, 6 p.m., The Institution of 
Mechanical Engineers, Storey’s-gate, St. James’s Park, 
Westminst-r, S.W.1. ‘“‘ Heating by Electrode Boilers 
Without Thermal Storage,” by Mr. James Jamieson. 
\ ASSOCIATION FOR SCIENTIFIC PHoTrocRAPHY.—Thurs- 
day, May 24, 7.30 p.m., Caxton Hall, Victoria-street, 
Westminster,S.W.1. ‘‘ Photography Applied to Research 
in The Steel Industry,” by Mr. 8S. H. Thorpe. 

Roya Instrrvrion.—Friday, May 25, 5 p.m., 21. 
Albemarle-street, WA. ‘‘The Internal Structure of 
Turbulent Fluid Flow,” by Sir Geoffrey Taylor, F.R.S. 

INSTITUTION OF CIVIL ENGINEERS.—Friday, May 25, 
5.30 p.m., Great rge-street, Westminster, S.W.1. 
“ Economics of Multi-Storey Buildings,” by Mr. A. S. 
Grunspan. 

Royat SaniraRy Instrrvre.—Saturday, May 26, 
11 a.m., The Guildhall, Swansea. “ Reconstruction and 
Housing Proposals of Swansea,” by Mr. J. B. Bennett. 





HYDROGEN GaS MANUFACTURE.—We have received 
from Messrs. The Power-Gas Corporation, Limited, 
Stockton-on-Tees, a leaflet which describes the steam- 
iron process for manufacturing hydrogen, and also some 
methods of purification. The firm has supplied many 
plants to manufacture hydrogen for barrage balloons. 
One of these was described in ENGINEERING on page 25. 
ante, and briefly referred to again on page 108, ante. 





Unrrep States IRON AND MANGANESE ORES.— 
Statistics issued by the Bureau of Mines, Washington, 
show that iron-ore production in the United States. 
during 1944, amounted to 94,622,000 gross/tons. The 
corresponding total for 1943 was 101,247,835 tons, and 
the decline last year was due mainly to an intentional 
reduction in the consignments of ore dispatched from 
the Great Lakes ore fields. This policy was adopted to 
enable blast-furnace plants consuming Leke Superior 
ores to lower their large stocks of the material. The 
United States output of manganese ore, containing 35 per 
cent., or more,of manganese, totalled 243,000 short tons 
in 1944, this being the highest figure attained in any 
year since 1918. The chief centres of production were in 
the States of Montana, Virginia and Nevada. In addi- 
tion, 1,660,000 short tons of ore, containing from 5 per 
cent. to 35 per cent. of manganese, were produced, mainly 
in the Lake Superior district; the bulk of this ore, 
nowever, cortained less tLen 10 per cent. of manganese. 
The production of ferro-manganese in the United States. 
during 1944, totalled 704,000 short tons, compared with 
702,484 ton, in 1943, and 661,338 tons in 1942. 





THE INSTITUTE OF FUEL.—To encourage the presentation 
of papers by student members of the Institute of Fuel 
and by atudents taking courses in fuel technology at 
universities and technical colleges, the Council of the 
Institute have decided to make an annual award of a 
medal and a prize, consisting of books and instruments 
to the value of 51. Competitors should be under 25 years 
of age and the paper submitted must deal with some 
subject relating to the preparation or utilisation of fuel, 
or allied subjects. Papers must be submitted to the 
secretary of the Institute, 30, Bramham-gardens, Lon- 
don, S.W.5, under a nom de plume, the name and address 
of the author being enclosed in a sealed envelope sent 
with the paper. Papers must be received by the secre- 
tary on or before September 1 in any year. The name of 
the successful competitor in each year will be announced 
at the October meeting of the Institute, and the award 
presented at the annual dinner, at which the prize winner 
will be the guest of the Institute. Papers are limited to 
@ maximum of 6,000 words and may be illustrated by 
line drawings or photographs. In judging the papers 
submitted, consideration willbe given to (a) the subject 
matter, (b) evidence of analytical power and logic, (¢) the 
construction in so far as it gives evidence of an orderly 
mind and shows continuity of argument with an orderly 
development of the theme, and (d) English. 
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We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMPLE BAR 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 


Manager. 





Accounts are payable to ““ ENGINEERING,” Ltd. 
Cheques should be crossed “ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING ” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro kata), payable in advance :— 


For the United Kingdom £32 5 0 
For Canada— 
Thin paper copi+s £218 6 
Thick paper copies 3 3 0 
For all other places abroad— 
Thin paper copies £3 3 0 
Thick paper copies 3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
address. 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the green 
art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the Manager. The pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all ‘practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
of ‘“ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and 1s. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the ch: is 188. per inch. 
If use is made of @ box number extra charge is 
ls, per insertion, with the exception of advertisements 
appearing under “Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six; 12} 
cent. for thirteen; 25 cent. for twenty-six ; and 
33} per cent. for fifty-two insertions. 
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TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the current week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 


The proprietors will not hold themselves 
for advertisers’ blocks left in their possession 
than two years. 
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RETURNING TO NORMAL. 


Tue “ peace” in Europe is now rather more than a 
week old, and already the published reports from 
the Continent contain enough news of dissensions 
to provide a sobering corrective to any inclination 
towards a continuance of the two days’ relaxation 
after Germany’s unconditional surrender. There 
has been no tendency anywhere to minimise the 
‘points of difference, such as the occupation of 
Trieste, or the warning signs that the Germans are 
still running true to form, such as the broadcast 
claim of Admiral Doenitz and his associates 
to be regarded as a “Government”; but these 
events have evoked reasonably prompt action on 
the part of the Allies, which is welcome evidence 
that their significance is not being underestimated. 
Apart from these signs of military and political 
awareness, however, there have been some equally 
welcome indications nearer home that the import- 
ance of promptitude in beginning the work of 
economic restoration is appreciated in high places. 
Already some transfers of personnel from munition- 
making to peaceful production are being effected, 
on the executive level as well as among the rank 
and file; a modest beginning has been made with 
the revocation of emergency, Orders—though it 
would not be difficult to suggest many more which 
industry could well spare; the demobilisation of 
men and women from the Forces, Mr. Ernest Bevin 
has announced, is being expedited, and it is hoped 
that three-quarters of a million will have returned 


per | to civil life by the end of the year; and the desire 


to resume business relations with overseas markets 
is slowly coming to be recognised once more as a 
praiseworthy objective or, at any vate, no longer 
as something to be discouraged. 

These moves are but portents, it is to be hoped, 
of a nation-wide realisation that the course of the 
next five years may be even more vital to the future 
of this country than the five that are past. During 
the war, the issue was clear-cut—Britain had to cén- 
quer or perish ; there was no middle way. In the 
onset of peace, however, there is a middle way, and 
it may prove to be even more dangerous in the 
long run than a definite taking of the wrong turn- 
ing. To put the matter more bluntly : if the work- 
ing population of Britain—which now means prac- 
tically all who are between childhood and ac- 
knowledged old age—were to decide that:they must 





and would treat themselves to a month’s idleness 





on full pay, they would become aware of their 
economic foolishness within a week and would be 
returning voluntarily to work well within the month. 
If, however, they merely reduced their useful effort 
to, say, 95 per cent. of the work they were paid to 
do, the decline in national productivity would be 
so much slower, and so masked by the. pleasant 
sensation of “‘ taking it easy,” that it would be 
difficult to arouse any general sense of danger in 
time to prevent an economic setback that would 
do permanent damage to the national welfare. 
Britain is still paying the price, in lost markets, 
for the industrial upheavals between the wars— 
especially the coal strikes, and the general strike of 
1926. In the aggregate, they may be less serious 
in their results than the two wars, in this respect ; 
but the point is that they were domestic disputes 
and avoidable, whereas the wars were forced upon 
the nation by German aggression. 

It was along such lines—or so we interpret his 
remarks—that Lord Sempill sought to. direct the 
thoughts of his hearers when he addressed the Scien- 
tific Instrument Manufacturers’ Association on the 
occasion of their luncheon, held in London on May 14. 
The troubles of the world, as he said very truly, 
are by no means at an end—the most difficult 
years lie immediately ahead; but, he continued, 
in that prospect the British peoples all over the 
world are presented with a greater opportunity 
than ever before, for ‘‘ Britain has saved civilisa- 
tion and the world looks to her for a dynamic lead 
by example.” In planning for this difficult future, 
however, it is necess to consider the lessons of 
the past, and of these two of the most important 
relate to economics, and to science and engineering. 

There must be some flaw in the economic system, 
Lord Sempill went on, which converts international 
trade—potentially a bond of union—into “a compe- 
titive struggle of the most ferocious character, in 
which the victor gets the vanquished into unpayable 
debt” ; and which produces the absurdity of men 
in need of the. necessaries of life, of which there 
is a superabundance, being unable to buy them 
because, in the presence of that superabundance, 
their services are not needed to make any more. 
If there is such a fundamental error in the accepted 
economic and financial system, it follows that there 
must be a fundamental change in the mental 
approach to the problem before any effective 
remedy can be accepted. It may be, as Lord 
Sempill suggested, that the application of science 
to industry has altered the course of human history 
more quickly than economic thought could adjust 
itself to the changing circumstances. Certainly, 
those circumstances, affecting the whole economic 
life of the nation, ‘‘ have been changed out of all 
recognition by the coming of power production ” 
and mainly—Lord Sempill said, to the extent of 
97 per cent., without attempting to justify such an 
exact calculation—as the result of scientific and 
technical developments which have taken place 
since the beginning of the present century. We 
incline to question that 97 per cent., while accepting 
the broad generalisation. 

What is needed, in Lord Sempill’s opinion, is 
such a reform of the financial system as will ensure, 
on a national basis, a stable price level and the 
abolition of enforced idleness ; and, internationally, 
the conversion of international trade from financial 
war to a mutually advantageous exchange of goods 
and services. “‘The problem is one of equating 
effective demand with supply, whereas hitherto all 
our efforts have been directed towards trying to 
equate supply with effective demand by the scrap- 
ping of good capital equipment, by the limitation of 
output, and by the deliberate destruction of real 
wealth.” There is some debatable matter in this 
last quotation, especially in the reference to capital 
equipment, which might be interpreted as ignoring 
the rather important point of productive efficiency. 
In the limit, the whole world is living on consumable 
stores—consumable and, for all practical purposes, 
irreplaceable so far as we know, as Sir Alfred 
Egerton pointed out very cogently in his Thomas 
Hawksley Lecture to the Institution of Mechanical 
Engineers in 1940; but that is a very long-term 
problem. Lord Sempill, presumably, was not 
looking quite so far ahead ; though he would admit, 
no doubt, that no alternative economic system 
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could be regarded as really sound which encouraged 
the inefficient use of natural resources. We would 
venture a guess that if a curve could be drawn, 
accurately portraying the steadily increasing effi- 
ciency with which the natural resources of the earth 
are converted to man’s use, and if the improvement of 
that rather vague criterion, “ the standard of living,” 
could be expressed in some absolute units and shown 
by another curve, the two graphs would conform 
with a notable fidelity. 

While admitting that there are probably a number 
of serious imperfections in the economic machine, 
however, we feel that a major cause of its defective 
functioning is the sand that is thrown into the 
works from time to time as a result of accident or— 
perhaps more often—design. Lord Sempill, bearing 
in mind the nature of his audience, reviewed the 
great achievements of the British scientific-instru- 
ment industry and stressed the immense oppor- 
tunities. that lay before it; but no tradition of 
quality, no industrial economic systems, can be 
designed to deal effectively with such actions as 
that of the late German Government when, some 
time before the war, they arbitrarily prohibited the 
importation into Germany of a particular British- 
made instrument to which, we believe, no equiva- 
lent had been produced by the industry of the 
Reich. It is no valid criticism of any financial 
system, as of any mechanism, that it breaks down 
under the impact of stresses for which it was never 
designed and which would never arise in fair usage. 

This is a point of peculiar significance to the 
British scientific-instrument industry, because it is 
abundantly evident that the future of Britain’s 
Overseas trade is going to depend more than ever 
before on the production of “ quality goods”; a 
class of commodity which is naturally sensitive to 
discrimination because of its small size in com- 
parison with the whole bulk of a nation’s trade and 
because, as a rule, it consists of improvements rather 
than fundamental necessities. A community pos- 
sessing a few dependable public clocks can exist 
tolerably well, if need be, without. wrist-watches. 
If, for some domestic reason, a country determines 
to reduce its external expenditure, nothing is easier 
than to prohibit the importation of goods which 
only the specialist appreciates, and. which past 
generations have managed, apparently quite well, 
to do without; and the reasons for reducing 
external expenditure may (as in the case of Germany) 
have no relation to any principles of economics. 

In the case of scientific instruments, as of various 
engineering products, the ultimate “ prestige value ” 
is considerably greater than might be indicated by 
the declared money value of the goods, a factor 
which Germany exploited with notable skill in 
past years. It is a natural conclusion on the part 
of a purchaser overseas that a nation which achieves 
superlative quality in so exacting a small manu- 
facture is not likely to display cheapjack tendencies 
in other productions requiring scientific and technical 
skill. Lord Sempill quoted, in this connection, an 
observation which emanated from the Department 
of Scientific and Industrial Research 17 years ago. 
“The British scientific industry,” it was then 
stated, “‘ occupies a peculiar position. Its direct 
economic importance is small, but its indirect value 
is out of all proportion to its size. We shall not be 
far wrong in regarding the sales of scientific instru- 
ments as a measure of the health of our chief 
manufacturing industry.” It is important, however, 
that the world should be brought to realise such 
pre-eminence where it exists, as clearly as do those, 
like the D.S.I.R., who are in daily contact with its 
manifestations. Canada and the United States, 
Lord Sempill mentioned, are busily engaged in 
sizing up the potentialities of the German instru- 
ment industry and, it may be supposed, will lose 
no time in putting to good use the information they 
gain. His suggestion that an exhibition should be 
organised, with full Government backing, to display 
the achievements and capabilities of the British 
industry is obviously sound, and, as a policy, need 
not be confined to instrument manufacture. Early 
action on a basis of separate industries would 
probably serve the purpose of British overseas 
trade better in present circumstances than a five- 
years’ wait for the organisation of another British 
Empire Exhibition like that of 1924. 





TIDAL POWER. 


THE idea of obtaining power from the tides is an 
attractive one and has engaged attention over very 
many years. Sir William Halcrow stated in a Royal 
Institution address, on May 4, that there were 
records of a tidal mill at Dover as early as the year 
1085 ; and that there were similar mills in the arches 
of Old London Bridge. A tidal mill on the River 
Tamar in Devonshire, constructed in 1790, was still 
in existence. The idea for these devices, which, in 
effect, were water wheels, would naturally follow 
from the employmentof similar appliances in flowing 
streams. The output of plants of this kind was 
necessarily very small but the development of tidal 
power as understood to-day envisages something on 
a very different scale. The subject has given rise 
to much imaginative planning, some of it of a rather 
fantastic nature, such as that the rising tide should 
be used to compress air which could then be utilised 
as & power source. Various types of rising and 
falling rafts, and other arrangements, have also been 


proposed. 

As Sir William Halcrow pointed out, the only 
present known practical method of utilising tidal 
power on any important scale, is to trap the 
water of the flood tide in basins and to allow it to 
escape through turbines with the ebb. The possi- 
bilities inherent in this procedure have been given 
considerable attention in France and many projects 
have been discussed. Sir William mentioned the 
proposal to construct an embankment parallel to the 
shore line on the River Seine at Le Havre, the river 
side of the embankment serving as a quay with a 
tidal basin formed behind it. A scheme has also 
been suggested for the utilisation of the estuary of 
the River Somme for power production. Super- 
fieially, this appears an attractive site, as the estuary, 
which is more than two miles wide at St. Valery, is 
practically empty at low tide. The necessary em- 
bankment works, however, would be very extensive 
and costly and no detailed examination of the 
possibilities appears to have been made. 

This absence of any really adequate investigation 
of the issues involved apparently applies to all 
French projects, as Sir William said that, as far as 
he knew, the only schemes which had ever been 
worked out in detail were those of the Severn in 
England, the Bay of Fundy in North America, and 
at San José in the Argentine. The second of these 
appears to be a particularly promising site as the 
maximum tidal range in the Bay of Fundy is 56 ft., 
the largest in the world. Plans for two independent 
projects have been prepared. The first, which 
utilised a tidal range of 23 ft. to 27 ft., provided for 
an installed capacity of 1,000,000 kW and was 
estimated to cost 371. million. It appears to have 
been abandoned owing to lack of agreement between 
the United States and Canadian interests which were 
involved. It was followed by a later entirely 
United States scheme with a projected installed 
capacity of 350,000 kW. The San José scheme, 
utilising a tidal range of from 15 ft. to 27 ft., had a 
capacity of 1,000,000 kW and was to cost 35/. million. 
The site, however, was very exposed and additional 
protective works would be necessary. The cost of 
these was not included in the estimate. 

The obvious and well-known disability of all tidal- 
power schemes lies in the 40 minutes twice-daily 
variation in the time of high tide and the seasonal 
variation in height between spring and neap tides. 
The latter condition results in the amount of power 
available at different times varying by 50 per cent. 
The daily variation in time can be overcome to 
a considerable extent by utilising the Defour 
system of twin-basins. By adopting a regime 
in which the water from one basin flows into the 
other, and later out to sea, something approach- 
ing continuous output may be obtained, although 
the seasonal variation in the amount of power 
available is not affected. This system requires the 
existence of special natural features at the site which 
is to be developed, in order that the twin basins may 
be arranged for. These natural conditions will 
usually not be found, but the original Bay of Fundy 
project was of this duplicate-basin type. 

An alternative method of dealing with the daily 
variation in the time of the tide is to resort to 
pumped storage. This, in general terms, forms a 








complete solution of the problem, but it will usual} 
entail very heavy capital costs and will always 
involve great loss of energy. Pumped storage wag 
a feature of the earlier Severn schemes, but it has 
been abandoned in the third, recent, project, of 
which some particulars were given in a leading 
article on page 171, ante. There is still a third way 
in which difficulties due to tidal variation in time 
might be obviated. This is to operate two, or more 
tidal plants in conjunction, the plants being situated 
in areas with differing tidal regimes. it might 
appear that conditions in Great Britain would favour 
a project of this type. It is a comparatively smal] 
island and plants situated on the east and west 
coasts might be connected to a common electrical 
system, without the costs of the transmission lines 
connecting the plants being out of all proportion to 
the value of the power generated, as they might be 
in a country of greater area. The weak point in this 
scheme is that sites suitable for development, and 
situated in different areas, will usually not exist, 
As far as this country is concerned, the fact that no 
project other than that on the Severn is under dis. 
cussion suggests that this is the case. Sir William 
stated that a site on The Wash had been investigated 
but it had been found that the amount of power 
which could be developed would be insufficient to 
justify it. 

The conclusion of the whole matter at the present 
stage of economic possibility appears to be that the 
daily variation in the time of power output must be 
accepted, and that the conditions of utilisation must 
be adjusted to meet it. This aspect of the subject 
has had its share of attention and many proposals 
have been put forward. A fairly obvious one is that 
the power produced should be utilised in some type of 
electro-chemical process which could be operated on 
an irregular daily schedule. There would also be 
great seasonal variation in the activity of the factory 
or factories concerned, but this would not be so 
great as that under which sugar-beet factories 
operate at the present time. Another suggestion is 
that the power should be utilised to operate a dis- 
trict-heating system, as it would be practicable to 
even out the varying time in power delivery by 
means of thermal storage. It is clear, however, 
that any scheme of the electro-chemical or district- 
heating type would involve many factors extraneous 
to the tidal-power plant which might, in them- 
selves, prove as difficult to deal with as the main 
problem of generation. If the output of the 32 
25,000-kW units of the third Severn scheme are to 
be utilised in district heating it will be necessary to 
find a district ready to employ this amount of power 
for such a purpose, and if the complete district 
heating of a large town is contemplated, it might be 
found that the cost of application approached that 
of the tidal plant itself. 

The most promising procedure certainly appears 
to be that which has been accepted as a fea- 
ture of the Severn scheme. This is to deliver the 
power generated to the transmission network which 
is already served by a large number of steam sta- 
tions. As the amount of power supplied by the 
tidal station would be a relatively small proportion 
of that with which the transmission system already 
deals, the variation in delivery time could be dealt 
with, with no great difficulty, by modifying the 
running schedule of some of the steam stations. 
Many of these already operate in an irregular way, 
particularly those of older type which supply only at 
the time of the peak which, incidentally, now exhibits 
@ variation in time, although not of quite so incon- 
venient a nature as that of high tide. A feature of 
the third Severn scheme which will commend it to 
most engineers in comparision with the earlier pro- 
jects is that it provides for 32 generating sets. The 
proposal of 1918 involved 200, and that of the 
second scheme 72. This progress in the simplifica- 
tion of electrical lay-out may be credited to the 
development of the Kaplan turbine. The third 
Severn scheme is estimated to cost 471. million, but 
this includes the necessary transmission lines and, 
as Sir William Halcrow pointed out, it is not usual 
to debit steam stations with the cost of the trans- 
mission lines to which they are connected. If the 
lines are omitted, the tidal station would cost 
401. million, but the total cost of the various North 
of Scotland projects will be about 35/. million. 
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NOTES. 


Tue INSTITUTION OF MECHANICAL ENGINEERS. 


An extra general meeting of the Institution of 
Mechanical Engineers, arranged in conjunction with 
the Hydraulics Group and the Manufacture Group 
of the Institution, was held in London on Friday, 
May 11, the chair being taken by the President, 
Professor Andrew Robertson, F.R.S. In opening the 
meeting, Professor Robertson referred to the fact 
that it was the first that the Institution had held 
since the cessation of hostilities in Europe. It 
was not the proper time, he considered, to assess 
the part played by any particular branch of engin- 
eering in bringing about the glorious success which 
had been achieved—that would come at the end of 
the war with Japan; but they were entitled to 
take pride in the work done by mechanical engineers 
in the first phase and to be grateful that they had 
come so far. They would wish especially to re- 
member those members of the Institution who were 
serving with His Majesty’s Forces; and to honour 
those who had given their lives in the struggle. He 
expressed the hope that the completion of the 
second phase would not be long delayed. The 
President then invited Mr. F. H. Towler to present 
his paper on “The Modern Direct-Hydraulic 
System.” It was not inappropriate, Mr. Towler 
suggested, that his paper should be delivered on 
the 150th anniversary of Bramah’s invention of the 
hydraulic press, especially as Bramah used the direéct- 
hydraulic system ; the hydraulic accumulator was 
of much later date, having been invented by William 
Armstrong in 1850. With the accumulator system, 
the speed and pressure exerted by the press were 
not controlled by the pump and, in fact, could not 
be controlled with precision ; also, there was a con- 
siderable waste of power when the press ram was 
operated at less than full pressure. The advent of 
the high-speed reciprocating ram pump led to the 
modern direct-hydraulic system, in which the press 
and pump formed a self-contained unit. The 
power to drive the pump was in direct proportion 
to the work done by the press, and the speed and 
the pressure exerted by the press ram could be con- 
trolled precisely. Mr. Towler considered that a 
saving of at least 75 per cent. in electric power could 
be made by conversion from the accumulator 
system to the direct-hydraulic system. The paper 
was illustrated by examples of the application of 
the direct-hydraulic system to cartridge-drawing 
presses and other machine tools, including an 
8,000-ton rubber die press, a 7,000-ton forging 
press, and a hydraulically-operated shell lathe. 


DEVELOPMENT PROPOSALS FOR THE RIVER TEES. 


A report has now been submitted to the Tees 
Conservancy Commissioners by the Development 
Committee which was appointed in 1943, under the 
chairmanship of Mr. G. West Byng, to consider 
proposals put forward in the previous year by Mr. 
P. A. R. Leith, the engineer to the Commissioners, 
together with others subsequently received, for the 
improvement of the river as a port, and for the 
purpose of arresting the decline in the amount of 
tonnage using it. The committee concluded that 
the fall in status was not due so much to a decline 
in trade as to the relatively greater progress made at 
other ports ; that the prosperity of the Tees, being 
dependent mainly on one or two industries, had been 
affected by the decline in iron and steel shipments ; 
and that, since the war of 1914-18, there appeared 
to have been a lack of enterprise, evidenced by the 
absence of deep-water quays and other modern 
facilities. They were of opinion that any eompre- 
hensive scheme of improvement ought to include 
either the acquisition from the London and North 
Eastern Railway of the Middlesbrough Dock, of the 
inadequacy of which there had been complaints, 
or the provision of a new dock, or extensive moderni- 
sation of the existing one. Messrs. Rendel, Palmer 
and Tritton were asked to report on the develop- 
ments as a whole, and they put forward a short- 
term policy to cover immediate post-war require- 
ments and a long-term policy to ensure adequate 
development in later . They urged that the 
Middlesbrough Dock should be brought under the 
control of the port authority, and commented 


adversely on its obsolescent equipment, proposing 
various modifications there to provide accommoda- 
tion for seven 500-ft. ships instead of five as at 
present, and the construction of a riverside wharf. 
This constituted the proposed short-term policy ; 
the long-term proposals included a system of open 
docks on the south side of the river and, as a 
suggested initial development, a single deep-water 
quay, 2,500 ft. long. The Development Committee, 
after considering this report and the other evidence, 
concluded that the possibilities of increasing the 
coal exports from the Tees were slight, indicating 
the need to provjde attractive facilities for the 
handling of general cargoes; that the dredging 
programme should be accelerated as soon as possible 
after the conclusion of hostilities and completed 
within five years, and that a dredging contractor 
should be employed to deal with the section of the 
river between the Tees (Newport) Bridge and the 
Fifth Buoy Light ; and that strong representation 
should be made to the Minister of War Transport 
of the need for a unified control of the river, and, 
to this end, of a transfer of the Middlesbrough Dock 
to the Conservancy. 


THe Nortu oF ScottanD Hypro-ELEcTRIC 
Boarb. 

The first report of the North of Scotland Hydro- 
Electric Board, which was set up in accordance with 
the Hydro-Electric Development (Scotland) Act, 
1943, has now been issued, and covers the period 
from September, 1943, to December, 1944. During 
the first few months, the routine business of the 
Board was carried out with the assistance of the 
Scottish Home Department, but their own staff 
were able to take over the duties in January, 1944. 
The Board consists of the Rt. Hon. the Earl of 
Airlie, K.T. (chairman), Mr. A. E. MacColl (deputy 
chairman and chief executive officer), Mr. Neil S. 
Beaton, Provost Hugh Mackenzie, C.B.E., and Sir 
Duncan Watson (appointed by the Central Elec- 
tricity Board, vice Mr. W. K. Whigham, who 
resigned on account of ill-health). The secretary is 
Mr. T. Lawrie, whose office is at 16, Rothesay- 
terrace, Edinburgh ; and the chief technical officers 
are Mr. W. D. D. Fenton (commercial engineer), 
Mr. A. A. Fulton, B.Sc., M.I.Mech.E. (hydraulic 
engineer), Dr. J. Berry (biologist), and Mr. W. 
Guthrie, A.M.I.E.E., (electrical engineer). The 
Board are assisted by a panel of technical advisers 
consisting of Mr. J. R. Beard, M.I.E.E., Mr. J. 
Guthrie Brown, M.Inst.C.E., Mr. 8. B. Donkin, 
M.Inst.C.E., M.I.Mech.E., Sir William Halcrow, 
M.Inst.C.E., M.I.Mech.E., and Mr. James William- 
son, M.Inst.C.E. The first function of the Board 
was to prepare a development scheme for the exer- 
cise of their powers and duties, which was done during 
the spring of 1944. It was approved by the Elec- 
tricity Commissioners, confirmed by the Secretary 
of State for Scotland, and published in the course 
of March, 1944. The Board then proceeded with the 
details of the constructional and distribution 
schemes, the latter covering most of the western 
part of the mainland from Argyll to Sutherland, 
and the islands from Arran, in the south, to Harris 
and Lewis in the west, and Orkney and Shetland 
in the north. Reference has been made in’ our 
columns to the main outlines of the schemes pub- 
lished so far, the first of which was the Loch Sloy 
scheme in Dunbartonshire. Objections having been 
filed against the Loch Sloy scheme, an inquiry was 
held in Edinburgh, the outcome of which was a 
report in favour of the scheme, which has since 
become legally operative. No objections were made 
to the Lochalsh and Morar distribution schemes. 
At an early stage, the Board realised the need for 
more comprehensive rainfall statistics, and, in 
collaboration with the Meteorological Office of the 
Air Ministry, steps have been taken to obtain them. 
The Board have also set up river-flow gauging 
stations on the Tummel at Pitlochry and on the 
Conon at Conon Bridge. In addition, daily readings 
are taken by observers on other rivers. With regard 
to future policy, the Board emphasise that surveys. 
of schemes, thus far prepared, to supply ordinary 
consumers appear without exception to be uneco- 
nomic ; when carried out, they will involve a heavy 
annual loss which must be covered by profits 
earned in other directions. The Board are required 





by the Act to make such charges as will provide, 


in due course, the sums needed to meet all expendi- 
ture on revenue account. Application is being 
made for a Treasury guarantee, to enable the Board 
to borrow money for the capital cost of works on 
the credit of the State ; but, the report emphasises, 
“it should be clearly understood that it [the 
guarantee] is nota grant and that the Board have 
got to pay their way.” 


Tue INSTITUTION OF AUTOMOBILE ENGINEERS. 


The annual luncheon of the Institution of Auto- 
mobile Engineers was held on May 11, 1945, at 
the Connaught Rooms, London, W.C.2. The toast 
of the Institution was proposed by Sir Charles 
Bressey, chairman of the Road Engineering In- 
dustry Committee, British Standards Institution, 
who thought that the forthcoming restoration of the 
basic petrol ration would re-kindle public interest 
in the planning of better roads and towns. Some 
years before the war, he had supplied information 
to Germany on the construction of roads, and a 
cross section of the Southend road had been adopted 
as a pattern for the great Autobahnen of that country. 
In recent months these fine arterial roads had been 
of inestimable value to the Allies in their invasion 
of Germany. Mr. J. Shearman, President of the 
Institution, replied to the toast and expressed the 
hope that Sir Charles Bressey’s notable Highway 
Development. Survey of Greater London, published 
in 1938, would be studied in the immediate post-war 
period, with a view to implementing some of the 
recommendations. The provision of good roads, 
coupled with some degree of segregation for the 
different kinds of road user, would be the most 
effective contribution that could be made to the 
enhancement of safety on the roads. Relatively 
few accidents were attributable to mechanical 
defects in motor vehicles. Mr. F. G. Woollard, vice- 
president of the Institution, proposed the toast of 
the guests, coupled with the name of Mr. F. E. 
Wentworth-Sheilds, President of the Institution 
of Civil Engineers. In replying to the toast Mr. 
Wentworth-Sheilds said that his own Institution, 
the oldest of all, professed to embrace engineers of 
every kind; but other institutions had come into 
being to deal with new and growing developments 
in engineering. He felt that this division had been 
a good thing on the whole, more especially as a 
spirit of co-operation had grown up between the 
various institutions. 


EXurIsiTion oF Crvit ENGINEERING. 


On Tuesday, May 15, 1945, at 11 a.m., an exhi- 
bition showing photographs and models of some 
notable civil engineering achievements was opened 
by the Minister of Works, Mr. Duncan Sandys, M.P., 
at Charing Cross Underground Station, London, 
W.C.2. The exhibition has been organised by the 
Federation of Civil Engineering Contractors, with 
the object of bringing before as large a public as 
possible the class of work for which the civil engi- 
neering profession is responsible, and also to estab- 
lish a clearer dividing line between the functions of 
engineers and builders, concerning which there is 
apt to be confusion among the uninitiated. The 
exhibition will remain open to the public until 
June 17, 1945, from 9.30 a.m. to 7.30 p.m. on 
week-days, and from 2 p.m. to 7 p.m. on Sundays. 
The war-time activities of the civil engineer are 
represented by models of a floating fort and a 
bombardment tower, and also by a large aerial 
photograph of the “ Mulberry ” port. Other models 
include a floating dock, a railway layout, and many 
items of equipment such as bulldozers, cranes and 
dredgers. A wall map of the world is studded with 
small inset photographs showing examples of impor- 
tant works carried out by British engineers overseas. 
Other photographs are grouped in panels relating to 
bridges, docks, tunnels, opencast coal works, reser- 
voirs, dams, etc. At the opening ceremony, Mr. 
Henry Holloway, President of the Federation of 
Civil Engineering Contractors, introduced Mr. 
Duncan Sandys, who said that much work of 
reconstruction lay ahead, particularly civil engi- 
neering work on roads, drains, and so on, in con- 
nection with the housing programme. Such work 
could not wait until all the necessary men were 
demobilised ; consequently, it was proposed to use 
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THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 375.) 

WE continue below our report of the discussions 
on papers presented at the meeting of the Institu- 


tion of Naval Architects, held in London on April 17, 
18 and 19. 


HaBITABILITY OF NAVAL SHIPS. 


The second of the two papers read at the evening 
meeting on Tuesday, April 17, was by Mr. A. J. 
Sims, O.B.E., R.C.N.C., and was entitled ‘ The 
Habitability of Naval Ships under Wartime Con- 
ditions.” + dealt particularly with the difficulties, 
which had been accentuated by war conditions, in 
obtaining optimum habitability in ships of the 
Royal Navy, and some of the measures adopted to 
overcome them. Mr. Sims said that Arctic conditions 
had produced problems of heating and condensation ; 
and tropical conditions had required special atten- 
tion to air movement, the quantity of air flow, 
lagging, and the cooling and drying of the air. 
Some recent developments in air conditioning were 
mentioned, with notes on the considerations in- 
volved; and reference was- made to ancillary 
means of improving amenities on board ships in 
tropical waters, such as increased laundry facilities, 
supplies of cooled drinking water, the provision of 
ice-cream plants and refrigerators, and the imtro- 
duction of centralised messing. 

Mr. L. Woollard, who opened the discussion, con- 
fined his remarks to the question of ventilation, 
commenting on the very great improvements that 
had been made in this respect within recent years. 

Mr. J. W. K. MacVicar, commenting on the 
author’s reference to Arctic conditions, emphasised 
that, even with a good standard of steam radiator 
heating, the humidity of the air would rise if no 
ventilation were introduced. He was interested in 
the author’s remarks on the introduction of air 
relief valves to the trunking system to ensure a 
continuous supply of heated air to the mess spaces 
when the Punkah Louvres were shut off by the 
personnel. From observations on board ship in 
comparatively cold climates, Mr. MacVicar con- 
firmed that the personnel appeared to be quite 
oblivious of the fact that fresh air was being supplied 
to the compartment through those fittings. One 
of the difficulties of arranging suitable ventilation 
to a mess deck was that of designing a system 
which would be effective for normal use as well 
as under “ hammock-slinging” conditions. The 
author’s views on the introduction of the cafeteria 
system, with permanent tier berths in the sleeping 
accommodation, were of great interest, and Mr. 
MacVicar asked him to amplify them. As to 
ventilation of machinery compartments, in merchant 
shipping practice it was doubtful if a temperature 
rise in the air approaching 35 deg. F. would be 
acceptable, particularly in the tropics. In analys- 
ing the author’s figures for a typical engine room, 
it would appear that the increase in latent heat in 
the exhaust air was equivalent to 1,334,000 B.Th.U. 
per hour, which suggested that too much steam 
was allowed to escape into the space; in the ex- 
ample given, the moisture picked up by the general 
ventilation was approximately 1,300 Ib. per hour, 
which was quite a lot. 

Mr. E. F. Spanner illustrated the use of castellated 
strip in connection with the lagging of bulkheads to 
reduce heat leakage or heat transfer from one side 
of a bulkhead to the other, and said that, incident- 
ally, it would save an appreciable amount of weight. 
It had not been employed extensively in this 
country, but the Americans used a great deal of it. 
There was no patent, so that anyone was free to 
make use of it. 

Mr. R. Baker, referring to tropical conditions, 
suggested that before the authorities agreed to the 
provision of complete air-conditioning plants for 
living spaces, they would require to be satisfied 
that the benefit to be derived from keeping the 
decks and the ship’s side in the shade, by awnings 
and side screens, had not been forgotten. He felt 
the paper should include some reference to the 


* benefit to be expected from such fittings, which 


might be dispensed with if they were of no value. 
He felt that, perhaps, they were valuable; after 
all, the men spent a lot of time on deck. Asking 
whether consideration had been given to moving 
the air on deck, he suggested that, compared with 
the power required to cool artificially the whole of 
the internal parts of the ship, a better result might 
be achieved with less power by making an artificial 
breeze on deck. 

Mr. Sims, replying to the discussion, said that 
probably there was no more difficult problem in 
regard to habitability than to ensure that a system 
would serve both Arctic and tropical conditions. 
In the tropics, air movement was not the only 
factor, though perhaps it was the greatest factor, 
in ensuring good habitability conditions; in the 
Arctic, air movement was suppressed, either by 
design or by measures taken by the crew afterwards. 
It was true that the method of supplying air through 
Punkah Louvres was difficult to operate success- 
fully in the. Arctic, with the present system of sleep- 
ing in hammocks; but he was convinced that, 
with the fans running at second speed, with effective 
steam heaters in the ventilation system and with 
the Punkah Louvres correctly directed, there was 
no reason why it should not qperate successfully. 
Unfortunately, it was frequently preferred to turn 
off a louvre rather than to take a little trouble to 
direct the air flow from it. As to the use of per-. 
manent tier berths, it might be that the days of 
the hammock were passing ; but that was difficult 
to forecast. The hammock had a lot to commend 
it, but there was no doubt that it did give rise to 
problems in connection with the ventilation of 
mess decks. 

With regard to the point that the example given 
for the engine-room heat extraction by the ventila- 
tion system indicated that an appreciable amount of 
live steam was escaping; the Engineer-in-Chief of 
the Fleet and all concerned were fully alive to the 
problem, but it was not always easy to achieve the 
very highest standards. The usual order of things 
was that the sensible heat extraction was about 
1 per cent. of shaft horse-power generated in the 
engine room, and the latent heat was also 1 per 
cent. In a good ship, probably immediately after 
building or re-fitting, the combined figure would 
usually be brought down to 1} or 14 per cent. 

Replying to Mr. Baker, Mr. Sims said that in con- 
sidering the air conditioning of ships, the outside: 
conditions to be catered for had been pared down to 
the minimum. The conditions he had recommended 
in the paper were 88 deg. F. dry bulb and 80 deg. F. 
wet bulb. Those were ambient temperatures which 
might be experienced in most of the theatres of 
operation in the Far East when the ship concerned 
was more than, say, 25 miles from land. On the 
other hand, more severe conditions would be 
experienced in harbour, and it was there that the 
awnings and side screens helped to render effective 
such air conditioning as they were able to provide. 
He would certainly not deprecate the effects of 
awnings and side screens. With regard to the 
moving of the air on deck, he did not think there 
was usually a great deal of complaint about condi- 
tions on deck in the tropics, except, perhaps, in the 
Persian Gulf or the Red Sea. Devices for moving 
the air on deck would not sclve the problem at sea, 
where it was necessary to make the conditions in 
the mess decks as favourable as possible, to give 
sound sleep. 

(T’o be continued.) 





UNIVERSITY EXTENSION LECTURES ON POsT-WAR 
BUILDING PROBLEMS.—Five weekly University of Lon- 
don Extension Lectures on “‘ Post-War Problems for the 
Building Industry ” will be given at 5.30 p.m., on Thurs- 
day, May 31, and June 7, 14, 21 and 28, at the London 
School of Hygiene and Tropical Medicine, Keppel- 
street, London, W.C.1. The lecturers include Mr. H. C. 
Harland, Mr. R. M. Wynne-Edwards, Mr. Nigel Hannen 
and Mr. A. Harris. Each lecture will be followed by a 
discussion period. The fee for the course of five lectures 
is 5s. ,and for admission to single lectures, 2s. Applications 
for tickets should be add d to the Accountant, 
University of London, the Senate House, Bloomsbury, 
London, W.C.1, and marked “‘ Extension Lectures ” on 
the cover. Tickets may also be obtained at the lecture 








room on the occasion of each lecture. 
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HEATING AND VENTILATING 
PROBLEMS IN AN UNDERGROUND 
FACTORY.* 


By F. A. Greens, M.I.Mech.E., M.1.E.E., 
M.I.Chem.E. 


I propose to devote this address to a brief degcri 
tion of the manner in which the disused workings of 
a mine have been converted into an underground 
munitions factory.t The mine workings cover an area 
of some 80 acres and were divided into a number of 
sections provided with communicating tunnels, Jy 
the greater part of the cleared areas precision tools 
have been installed, some of which are of great value 
and virtually irreplaceable. There are also extensive 
plating, polishing, grinding and heat-treatment depart. 
ments, so that, in addition to the supply of normal 
ventilation and heating, it has been necessary to pro. 
vide special equipment for the removal of fumes, dust 
and noxious vapours. The heat-treatment depart. 
ment has also to be supplied with sufficient air to render 
the conditions bearable and satisfactory to the oper- 
atives. The factory contains all the essential features, 
services and amenities of a first-class modern surface 
building. Means for the transport of personnel have 
been provided, comprising four pairs of passenger lifts 
in concrete-lined shafts and two escalators, obtained 
from the London Passenger Transport Board. The 
capacity is sufficient to allow 6,000 persons to be trans. 
ported every 30 minutes. The water supply has been 
obtained from two boreholes. It is filtered, aerated 
and chlorinated and then passed through six miles of 
mains to a 1}-million gallon reservoir. 

About 1}-million cub. ft. of gas a day are required 
for the heat-treatment furnaces and other processes 
and for cooking purposes and it has been necessary to 
install some 22 miles of mains which connect into a 
ring main run throughout the mine. Compressed air 
is obtained from five separate compressor houses, each 
provided with radial type, water-cooled, high-speed 
machines and air receivers. To provide emergency 
lighting, against the possible breakdown of the Grid 
supply, a six-cylinder Diesel engine directly coupled 
to a 750-kVA generator has been installed. It is run 
once a week for a short period in parallel with the 
Grid supply. To deal with the effluent from the plating, 
etching and other processes, an acid-neutralising plant 
has been provided. The acid wastes are first treated 
with soda and then mixed with the non-acid wastes 
in an averaging tank. The water is pumped to mixed- 
effluent tanks, where the scum and oil are separated by 
decantation and elevated to tanks on the surface. The 
remainder is pumped through an oil separator to sedi- 
mentation and flocculation tanks, receiving a dose of 

tenroute. The clear effluent from the tanks is 
discharged to the foul sewer and the sludge is drawn off 
from time to time to drying beds on the surface. Plant 
has also been provided to deal with sewage, storm- 
water and normal domestic hot-water requirements. 

The most interesting problem has been the ventila- 
tion system, for without an efficient means of providing 
air movement and fume removal the whole project 
would have been impracticable. It was essential and, 
indeed, made a condition by the trade unions and the 
Chief Factory Inspector, that the ventilation and tem- 
perature conditions should be equal to those prevailing 
in surface factories. The aim was to provide an in- 
ternal temperature of 65 deg. F., with a relative 
humidity not exceeding 70 per cent. The conditions 
prevailing in the mine before work was commenced 
were 48 deg. F., and 100 per cent. relative humidity. 
Mechanical refrigeration was first considered in order 
to control the humidity, but this had to be discarded 
owing to the time required for the delivery of the plant 
and the high capital cost involved for the few days 
in each year when it might be needed. Considera- 
tion was then given to the advisability of drawing out- 
side air from an adjacent disused mine, but this, too, 
had to be abandoned on account of the expensive 
tunnelling that would be required between the mines. 
The only remaining practical method was to draw fresh 
air from the atmosphere and distribute it throughout 
the workings without the use of mechanical refrigera- 
tion or other means of cooling. In the final scheme 
adopted, fresh air is drawn from the surface through 
five concrete-lined shafts and distributed through 
system of underground ducts by means of nine 12 ft.- 
diameter axial-flow fans connected by means of V- 

drives to variable-speed electric motors, each fan 
delivering 300,000 cub. ft. of air per minute. Large 
gilled-tube air-heater batteries are provided on the 





* Presidential address, entitled ‘‘A By-Way in 
Chemical Engineering,” delivered to the Institution of 
Chemical Engineers on Friday, April 13, 1945. Abridged. 

+ On page 216 of our 153rd volume (1942) we gave & 
brief illustrated description of two underground factories 
for the production of aircraft components. The present 
factory, we are informed, was used for the manufacture of 
parts for aero engines.—ED., E. 
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discharge aide of all fresh-air fans and are supplied with 
steam under thermostatic control. 

Extract ventilation has been provided around the 
perimeter of the mine and large floor-to-ceiling tapered 
air ducts have been constructed which are connected to 
nine axial-flow extractor fans delivering into five con- 
crete-lined shafts. All acid and plating vats have been 
provided with side slot ventilation and separate fans, 
while all polishing and grinding machines have been 
fitted with hoods and washers for the entrainment of 
various industrial impurities. Hoods and ductwork 
have also been installed for the purpose of exhausting 
fumes from nitriding, carburising and cyanide furnaces, 
shot-blast cabinets, etc. The total volume of air 
extracted from all these processes is approximately 
340,000 cub. ft. per minute. After eighteen months’ 
working it is possible to give some results of the tem- 
perature conditions obtaining in the various areas. 
When the ventilation system was first installed, fairly 
high humidity conditions were naturally experienced 
owing to the evaporation of considerable quantities of 
moisture from the concrete floors, brickwork and rock 
surfaces. This humidity has now been reduced, 
throughout the mine, to a maximum of 70 per cent. 
during the autumn and summer months, and 50 per 
cent. to 55 per cent. in the winter. 

To provide steam for the canteens, process and air- 
heater batteries, two large boiler houses employing 
Lancashire boilers have been installed in the mine, the 
design following conventional lines. Each boiler 
delivers steam into a ring main running round the 
factory, with branches taken off to serve the various 
points of supply and services. All condensed water is 
collected in condensate tanks, pumped into a main and 
Aelivered to the feed tanks. Storage space has been 
provided in each boiler house for coal, which is supplied 
from a dump on the surface. The bunkers and auto- 
matic stokers are fed from the main coal dump by 
two band conveyors discharging into coal chutes and 
thence into a feed hopper. Electrically-operated ash- 
hoists have been installed. 





NOTES ON NEW BOOKS. 


The Aircraft Servicing Manual. By T. G. Preston 
and G. W. Wrixramson. London: Paul Elek 
(Publishers), Limited. [Price 10s. 6d. net.] 


Tue authors present this book as an introduction to 
the career of licensed aircraft engineer. The first chapter 
gives a very complete description of the system of 
supervision of design, and inspection of construction 
and maintenance, that is adopted by the British Civil 
Aviation airworthiness authorities. It is somewhere 
within this organisation that the aspirant will have to 
seek employment, but, curiously, he is not told how to 
obtain the necessary training for it. The rest of the 
book deals with maintenance of aircraft ‘and aero- 
engines in a general manner, supplementing it sometimes 
with descriptions of work applied to some particular 
types of craft or engine. There ate chapters on airframe 
construction and erection; controls, undercarriages, 
tyres and brakes; instruments, “ electrics,” de-icing 
and fire protection ; aero-engines and their components, 
accessories and maintenance; and the maintenance 
and inspection of complete aircraft. The chapters on 
airframes and engines include introductions to the 
theory of flight and internal-combustion engines, 
respectively, that are useful but unavoidably inadequate 
in so small a compass. The rest is a good straight- 
forward description of maintenance work and obviously 
has been written by authors who are thoroughly 














familiar with the job. It is similar to the information 
given to the R.A.F. mechanic in Service manuals, and 
in this respect follows a well-tried and proved precedent. 
As such handbooks are not often available to the general 
public, this one should be of use to the young man, 
wishing to start on this kind of work, who lacks the 
advantage of a training in the flying Services. 





Frederick Henry Royce: An Outline of His Engineering 
Achievement. By G. Gsorrrey Smitn, M.B.E. 
London: Longmans Green and Company. [Price 
le. net.] 

Tue “ Science in Britain ” series, of which this booklet 

is one, is published by Messrs. Longmans Green and 

Company for the British Council and planned “ to pro- 

vide the general reader as well as the man of science with 

a survey of British scientific activities which interest 

anyone who realises the tremendous importance of 

science in the world of to-day.” They are published 
in Spanish and Portuguese as well as in English, which 
sufficiently indicates the market for which they are 
intended ; but, we might suggest, issues in French, 

Dutch, Greek, Turkish, and possibly Russian also, 

ought to command a ready sale and to do a great 

deal of good in countering the “ nation of shopkeepers ” 
impression of this country which is still all too prevalent. 

The subject of the present monograph, Sir Henry Royce, 

probably would have protested against any suggestion 

in his own lifetime that he should be “ written up,” 
either then or at any subsequent date ; but he was one 
of the outstanding engineers of his day, and the world 
owes more than ever now to the manufacturing organi- 
sation that he and his colleagues created and to the 
principles of scientific craftsmanship and dependability 

which he inculcated. In Mr. Geoffrey Smith he has a 

knowledgeable and sympathetic biographer, whose 

only fault—which is probably. not his fault at all—is 
that he has not written at greater length. 





Hints to Business Men Visiting New Zealand. London : 
Department of Overseas Trade. [Gratis.] 


Tuis pamphlet is one of a series of “ Hints to Business 
Men” which is designed to cover eventually all the 
overseas markets, including a number not previously 
surve by the Department of Overseas Trade. In 
the small space of 24 pages, it has been found possible 
to condense a remarkable amount of useful information 
about the population of the Dominion ; its import and 
export trade; currency, terms of payment, credit 
facilities, debt collection, etc.; customs regulations ; 
methods of sales organisation ; travelling and hotels— 
even including departure times of the principal trains, 
fares between the chief towns, and sleeping-car facilities. 
There are also some general notes on trade marks ; 
the “‘ warrant ” which commercial travellers are obliged 
by law to obtain ; the principal regulations governing 
the importation of samples and catal ; and the 
use of straw packing, which must be disinfected and 
certified as having been treated in the specified manner. 





Luncu-Hour LECTURE, UNIVERSITY COLLEGE, LON- 
pon.—On page 346, ante, we announced that Professor 
R. O. Kapp, B.Sc., M.I.E.E., Pender Professor of Electrical 
Engineering, University College, London, would deliver 
a lunch-hour lecture on “‘ The Future of Domestic Heat- 
ing and Lighting,” on Tuesday, May 8, in the anatomy 
theatre of the College, Gower-street, London, W.C.1. The 
lecture was postponed on account of the VE-day holiday, 
and will now be given at 1.15 p.m., on Tuesday, May 
29. Admission to the leciure is free, without ticket. 
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THE “SHETLAND’’ FLYING BOAT. 


Tue Shetland flying boat, originally intended for 
long- patrol and reconnaissance duties throughout 
the world, has been adapted for civil aviation, the 
first machine to be converted being shown at rest on 
the water in the accompanyi illustration. The 
original design was due to Messrs. Short Brothers 
(Rochester and Bedford), Limited, Rochester, who 
were responsible for the performance, manufacture, 
final assembly, and flight testing of the aircraft. It 
will be seen that, in general appearance, the Shet- 
land machine bears a family resemblance to earlier 
Short designs, such as the Golden Hind, Sunderland, 
and Empire fiying boats. Messrs. Saunders-Roe, 
Limited, Cowes, Isle of Wight, were responsible for 
the detail design and manufacture of the component 
parts of the main planes, including flaps, ailerons, 
engine mountings and wing-tip floats. Some of these 
features, particularly the latter, can be seen in 
the illustration. The power plant comprises four 
Bristol Centaurus air-cooled 18-cylinder sleeve-valve 
radial engines, each developing over 2,500 brake horse- 
power. Claimed to be the largest British aircraft 
that has yet flown, the Shetland has a wing span of 
150 ft. and an overall length of 110 ft. The gross 
weight is 130,000 lb., which corresponds to a wing 
loading of 49-3 Ib. per square foot. The four-bladed 
fully-feathering de Havilland propellers are 15 ft. 9 in. 
in diameter, a figure which will enable the imposing 
dimensions of the aircraft to be appreciated. 

The Shetland flying boat has two decks and can 
accommodate up to seventy passengers in comfort. 
A crew of eleven is carried in addition. The main 
seating accommodation is located on the lower deck, 
where the lavatories are also situated. On the same 
deck, at the forward end, is the mooring compartment ; 
and at the rear end is a compartment for passengers’ 
hand baggage. The central portion of the upper deck 
is occupied by a dining room and a kitchen. In the 
forward portion, compartments are provided for the 
pilot, navigator, radio operator and engineer. Aft of 
the dining room, and also forward of the kitchen, 
are mail and freight compartments, the maximum 
available volumes being 185 cub. ft. and 247 cub. ft., 
respectively, for the two compartments. This is suffi- 
cient to take a total freight and mail load of 6,600 Ib. 
The upper deck accommodates two Rotol 20-kW 
auxiliary generating sets, supplying alternating-current 
at 110 volts. Current is provided by these sets for light- 
ing, cooking, refrigeration and air conditioning; also for 
such essential services as bilge pumping and refuelling. 
This power is available whether the machine is in flight 
or at its moorings. A full description of the Rotol 
auxiliary generating sets was given in ENGINEERING, 
vol. 157, page 265 (1944). 

The fuel-tank capacity of the Shetland flying boat 
is 6,112 gallons, and the oil tanks hold 320 gallons. 
The weight of the machine, without fuel or oil, and 
without any payload, but including the crew and all 
provisioning in food and water, is 75,855 lb. Fuel and 
oil (280 gallons of oil) add 46,525 lb. to the weight, and 
this leaves 7,620 lb. for the payload. With this load 
the machine has a range of 4,650 statute miles when 
flying at 184 m.p.h. at an altitude of 8,000 ft. in still 
air. With the range reduced to 3,000 miles (flown at 
185 m.p.h.) the payload can be increased to 22,000 Ib. ; 
and 30,025 Ib. may be carried if the is further 
reduced to 2,076 miles; for this loading the flying 
speed is estimated to be 188 m.p.h. The maximum 
speed, at an altitude of 4,000 ft., is 267 m.p.h.; and 
the rate of climb at sea level, when fully loaded, is 
660 ft. per minute. 
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GAS-REGULATING VALVE FOR 
WATER HEATER. 


In one kind of water-heater, fired by gas, control of 
the supply of heat is effected by changes in the level 
of hot water in a cistern or container. When hot 
water is drawn from the container and the level falls, 
the supply of gas to the heater is increased an 
shortly afterwards, the heater discharges further 
quantities of hot water into the container to restore the 
original level. When this level is regained, the gas 
supply is reduced, or entirely cut. off, and the heater 
ceases to feed hot water to the container until the 
level falls again. For this action to take place auto- 
matically, a ure-sensitive gas control valve must 
be used, preferably of the type that closes or opens 
completely, having no inte I ition. A valve 
that closes gradually as the water level rises in the 
container suffers from the objection that it will not 
close any more than is to prevent the heater 
from ejecting hot water into the container. It may 
leave enough gas passing to keep the water in the 
heater boiling gently, and this heat input will, of course, 
be wasted in apres of steam. In the interests 
of greater economy, the London Midland and 
Scottish Railway have introduced, for workshop use, a 
new type of gas valve with a snap action, not unlike 
that of the well-known “ pop ” safety-valve for steam 
boilers. The new gas valve remains fully shut, apart 
from a small by-pass passage, until the water pressure 
on a diaphragm falls below a predetermined amount ; 
then it immediately opens to the full extent. Closure 
is equally definite for, when the water pressure is 
sufficient to initiate movement of the diaphragm, 
there is a cumulative increase in the closing force, and 
the valve is snapped shut. 

The new gas valve consists of two roughly hemi- 
spherical vessels, bolted together, with a saucer-shaped 
rubber diaphragm between them. The diaphragm is 
horizontal, and its centre is free to move vertically. 
The space above the dia communicates with the 
hot-water container and, being at a lower level, is filled 
with water from it. Any rise or fall in the level of 
water in the container causes a corresponding rise or 
fall in the loading of the diap! The latter carries 
on its under face a flat disc valve for controlling the 
supply of gas. The space below the diaphragm is 
normally with gas and it communicates with the 
burner in the water heater. The main supply is led 
into this space from below by a vertical pipe, which 
terminates a short distance below the centre of the 
diap where the opening can be effectively sealed 
off by the disc valve already mentioned whenever the 
diaphragm is pressed down under a rising pressure of 
water. If the diaphragm were a flat and relatively 
stiff one, the valve would close gradually as the water 
pressure increased ; but, in practice, a diaphragm of 
considerable sensitivity is used. is is normally sup- 
ported against the superincumbent weight of water by 
the pressure of the gas on its under face. When a rise 
takes place in the level of hot water in the container, 
the diaphragm attains a state of equilibrium between 
the pressure of water above and the pressure of gas 
underneath, but it is unstable equilibrium. A very 
slight excess of water pressure over gas pressure causes 
the dia to drop slightly, thus augmenting its 
mean distance below the level of water in the container, 
and hence, the pressure of water aeting upon it. The 
rise in the loading on the upper face of the diaphragm 
is greater than the restoring force occasioned by the 
elasticity of the diaphragm itself and, consequently, the 
diaphragm continues to move downwards with an 
aceelerated motion, until the shutting of the gas valve 
brings it to rest at the lower limit of its travel. 

With the closure of the gas valve, the gas pressure 
on the under side of the diaphragm falls, until there 
is Only atmospheric pressure within the lower hemi- 
sphere. The gas continues to exert pressure, but 
only on the small disc valve in the centre of the dia- 
phragm. This lifting force, though small, becomes 
sufficient to raise the diaphragm when the level of 
water in the hot-water container in to some 
predetermined low limit. Directly the diaphragm lifts 
by the smallest amount, the whole of its under surface 
is again subjected to the pressure of the gas and, 
consequently, its initial lift is almost instantaneously 
followed by its movement to the upper limit of travel. 
Simultaneously the gas orifice is opened to the widest 
extent. There is a difference of several inches, depend- 
ing on the gas pressure, in the levels at which the valve 
opens and closes, and this effect can be used to advan- 
tage in certain of its applications. 





MACROME TREATMENT FOR TOOLS.—We have received 
a copy of a brochure recently published by Macrome, 
Limited, Alcester, Warwickshire, for the use of export 
buyers. It gives the results of typical performances of 


tools submitted to Macrome treatment, lists of the cutting 
teols supplied by the firm, and the names and addresses 
of overseas agents. 





LABOUR NOTES. 


ADDRESSING the annual meeting of the Confederation 
of Shipbuilding and Engineering Unions, at Edinburgh 
last week-end, Sir Mark Hodgson, President and general 
secretary of the Boilermakers’ and Iron and Steel Ship- 
builders’ Society, said that a shorter working week and 


q| longer paid holidays should be insisted upon in all 


sections of industry. Concessions on these claims 
would be a modest return for the ingenuity and skill 
of the workers which had expedited and cheapened 
the means of production for all time. Many fine 
— had been made at the beginning of the war, 

ut there were indications that some of the people 
who made them were becoming a little forgetful. It 
was, he declared, for the trade unions to see that the 
just claims of the workers were not forgotten. 





Under the proposed constitution of the new World 
Federation of Trade Unions, Russia is to have three 
seats, and Britain, the United States and France two 
seats each on the executive council. Final approval 
of the constitution by the 34 nations represented at 
San Francisco is expected before the meeting on Sep- 
tember 25, in Paris, which is to be the headquarters of 
the organisation. Cries 


Mr. Lawther, the President of the Nafional Union of 
Mineworkers, states that representatives of the unions, 
representatives of the Trades Union Congress, and 
representatives of the Labour Party, who are jointly 
preparing a plan for the nationalisation of the mines, 
have got down to working out details. The chairman 
at their first meeting was Mr. Shinwell, M.P. 





For the period of thirteen weeks which ended on 
March 31 expenditure on unemployment allowances 
at local offices of the Ministry of Labour and National 
Service and of the Assistance Board (excluding the 
cost of administration) amounted approximately to 
509,000/. During the thirteen weeks which ended on 
December 30, 1944, the corresponding expenditure 
was 520,000/., and during the thirteen weeks which 
ended on March 25, 1944, 500,000. Comparison of the 
figures for the December quarter of 1944 and the March 
quarter of 1945, with those for earlier periods, is affected 
by the Unemployment Assistance (Determination of 
Need and Assessment of Needs) Regulations, 1943, 
which did not become operative until January 17, 1944. 





Of 177 stoppages of work, owing to disputes, which 
came to an end during March, 69, directly involving 
9,100 workpeple, lasted not more than one day. 
Thirty-three, directly involving 7,900 workpeople, 
lasted two days; 19, directly involving 3,900 work- 
people, three days ; 26, directly involving 6,700 work- 
people, from four to six days, and 30, directly involving 
21,200 workpeople, over six days. 





Thé number of unemployed persons on the live regis- 
ters of Employment Exchanges in Eire, at March 24, 
was 68,127, compared with 77,013 at February 24. 
The decrease between the two dates is stated to be 
due partly to the operation of an Order made under 
the Unemploymennt Assistance Act, 1933, restricting 
during the period, March 7 to October 23, the eligibility 
for unemployment assistance of a particular class of 
persons living in rural.areas. At March 24, 1944, the 
number of persons on the live registers was 67,227. 





The Leeds Joint Council on Industrial Medicine, the 
first of its kind in this country, representing employers, 
employees and the medical profession, is co-opera' 
with the Ministry of Labour and National Service and 
the Ministry of Pensions on the important subject of 
rehabilitation, and has been concerning itself with the 
development of mass radiography and the whole 
question of accommodation for tuberculous patients 
and Government allowances for them. 





According t0 its report for 1944, the medical sub- 
committee investigated during the year two special 
problems—noise in industty and dermatitis. Memo- 
randa on these have been prepared and circulated to 
industry. The sub-committee proposes to deal, this 
year, with some of the problems of workmen’s com- 
pensation, the planning of Leeds in regard to industrial 
health, and uniform methods of sickness recording. 
Similar councils have been developed in Derby, Burton- 
on-Trent and Nottingham. 





The annual conference of the goods and cartage 
sections of the National Union of Railwaymen took 
place at Morecambe last week-end. In the course of 
the proceedings, Mr. Benstead, the general secretary 
of the union, gave an outline of the national pro- 





gramme which is to be submitted to the companies. 
Provision is made, he said, for improved conditions 
and wages, a reduction in the number of grades, , 
twelve-day annual holiday with pay, and a general 
raising of the standard of living for railwaymen, 





In the course of a speech to members of the Institute 
of Industrial Administration on Saturday last, yy 
Bevin, Minister of Labour and National Service, said 
that the solution of the problem of demobilisation would 
determine the happiness, contentment, and _prosperit 

of the country for many years to come. “ We have.” 
he continued, “a terrible responsibility for a good 
resettlement. There seems to be a kind of pressure 
to work up an agitation for a faster releasé than jg 
possible. If the men are led to believe things that do 
not come off, you will produce a terrible discontent, 
The thing to do in this business is to handle it tenderly 
and with care and in the national interest.” i 





The ballot for young mineworkers—otherwise Bevin 
boys—has been suspended after operating for about 
16 months. In a written reply to a question in the 
House of Commons last week, the Minister of Fuel and 
Power stated that about 43,500 men, of whom approxi. 
mately one-half were directed by ballot, had completed 
training at Government training centres and been 
directed to the mines. Some 6,500 were now employed 
at the coal face. The introduction of these men into 
the mines had been of great value in making possible 
the upgrading of some 11,000 miners to the coal face, 





An official analysis of Canada’s manpower distri- 
bution at June 1, 1944, shows that out of a total of 
8,865,000 persons aged 14 years and over, 5,016,000, 
or 56-5 per cent., were “ gainfully occupied ” or in 
the armed forces. As compared with employment 
en for June 1, 1939, this represented an expansion 
of 1,323,000, or of 36 per cent., in the total number of 
men and women thus employed (30 per cent. for men 
and 64 per cent. for women). It is estimated that there 
were 3,930,000 men in the armed forces or gainfully 
occupied at June ], 1944, including 780,000 in war 
industry, 1,082,000 in civilian industry, and a million 
in agriculture. The number of men employed in agri- 
culture and civilian industry was lower than at June 1, 
1939, by 17 and 25 per cent., respectively. 





Of the gainfully occupied population (including the 
armed forces), at June 1, 1944, more than one million, 
or 22 per cent., were women. Much of the expansion 
in the employment of women was in war industry. 
At June 2, 1941, there were only 40,000 thus employed. 
Two years later the number had increased to 230,000, 
and although reduced to 195,000 during the next 
twelve months, women still accounted for 20 per cent. 
of the total employment in war industry at June 1, 
1944. In civilian industry, at June 1, 1939, there were 
543,000 women workers, which was 27 per cent. of 
the total employment in civilian industry at that 
date. Five years later, the number of women workers 
had increased to 745,000, which was 41 per cent. of 
a total of 1,827,000 persons employed in civilian 
industry at June 1, 1944. 





An Argentine Decree, issued in August last, provides 
that fines of from 20 to 100,000 pesos, or imprisonment 
from one day to a year, shall be imposed on persons or 
associations which “ in any way obstruct the operations 
of the Secretariat of Labour and Welfare or its duly 
authorised officials, by refusing to submit information 
requested or submitting false information, by openly 
or secretly disobeying the orders [of the Secretariat], 
or in any other manner.” 





The penalties apply in the ease of contravention of 
provincial labour laws as well as Federal regulations 
or decrees. In another provision, the Decree applies 
these penalties to both employers and employees for 
failure to comply with requirements established by 
collective agreements; furthermore, if employees or 
organisations are at fault, they may also lose the right 
of collective associations to present claims concerning 
grievances, and may be subject to additional penalties 
if their acts are deemed to be “ i .” It is also pro- 
vided that infractions by national or provincial officials 
ate to be punished by the competent authority accord- 
ing to the seriousness of the offence. 





At mid-January, 1945, the official cost-of-living 
index figure in the U.S.A. was 0-1 per cent. higher than 
the fi for mid-December and 28-9 per cent. above 
that for mid-August, 1939, as com with 28-8 per 
cent. at mid-December, 1944. Por food alone the 
index figure for mid-January, 1945, showed a fall of 
0-1 per cent. below the level of the*previous month 
and a rise of 46-8 per cent. above the level of mid- 
August, 1939, compared with 47-0 per cent. at mid- 





December, 1944. 
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MERCHANT SHIPBUILDING DURING 
THE WAR.* 
By Stmz Amos L. Ayre, K.B.E. 
(Continued from page 378.) 

Wuite the smaller yards were largely used to meet 
naval needs for small craft, coasters for dry cargoes 
and coasting tankers of deadweights from 300 tons to 
1,500 tons were also produced in, them. A large 
number of Forth and Clyde Canal 66-ft. “ ” of 
140 tons deadweight were also produced. Eventually, 
the restrictions of the Forth and Clyde Canal were 
ignored and a straight-line type, 80 ft. in length and 
of 180 tons deadweight, was produced. Tugs of all 
sizes and types were in constant demand, and a 

me continued throughout the whole period of 
the war, ranging from a small pre-fabricated tug, which 
was known as “ Tid ” type, of 70 ft. overall, of straight- 
lined form, and 220 indicated horse-power, to a rescue 
type of 175 ft. overall and 1,600 indicated horse-power. 
There was a constant demand for barges at home and 
abroad and a moderate number were built in steel, 
although some hundreds, of 200 tons deadweight, were 

uced in ferro-concrete for home use. Included in 
these concrete craft were 200 which were decked in 
and fitted with the usual —_ ay ay hatches, to be 
wed for the carriage of petrol in t compartments. 

During 1943, the demand for small naval craft eased 
sufficiently to enable a programme of dredging craft 
to be put into operation, work —_ commenced on 
three prototypes, a single-screw self-propelled steam 
bucket dredger, dredging to 50 ft., a twin-screw self- 

led steam suction — dredger, and an 850-ton 
hopper barge. Towards the end of that year, the 
position in negard to the smaller single-screw corvette 
was such that some could be transferred to the merchant 
side for modification and completion as rescue ships 
in readiness for the Far Eastern campaign. Provision 
was made for the accommodation of slightly more than 
100 survivors, with appropriate hospital and o i 
rooms, as well as store rooms for clothing, etc. On a 
number of occasions the merchant shipyards were 
called upon to build a half-ship. This mostly applied 
to the fore end, particularly in the case of torpedoed 
tankers, where the after-end with propelling machinery 
had been salved, but there were also cases where new 
engines and/or boilers were supplied. 

The war had not been long started when the depart- 
ment was confronted with many proposals for concrete 
shipbuilding, the advocates of which were obviously 
not aware of the fiasco of that method of building 
ships during the previous war. One proposal was tried, 
and although great forbearance was shown in permitting 
a form helpful to the casting of the concrete, ignoring 
the resistance and propulsion aspects, the net result 
was to fall short of the claimed deadweight by a few 
hundred tons. The ferro-concrete system has a great 
fundamental disadvantage for self-propelled sea-going 
vessels, inasm as propelling power has to 
provided to drive the excessive weight of concrete 
through the water. Comparing the type with a steel 
ship of identical dimensions, it would be necessary to 
build about 15 of the ferro-concrete type for every ten 
of steel to provide the same total amount of dead- 
weight capacity driven at the same speed. At that 
proportion, the total steel and iron content is about 
the same in both types. On the other hand, the dumb 
barge proved more appropriate to ferro-concrete. 
Barges of 200 tons deadweight, containing only 18 tons 
of steel as compared with 56 tons in the steel prototype, 
were designed and put into production in a number of 
small yards. The type ultimately concentrated upon 
was of panel construction, permitting a minimum of 
building time and lending itself to unskilled labour 
and to pre-fabrication of the panels at many workshops 
at a distance from the yards in which the craft were 
put together. 

Towards the middle of 1940, consideration was given 
to the possibility of pre-fabricating material in the 
structural steel industry. One of the tramp vessels, 
then in production, was selected as the prototype for 
adaptation, the model of which was of efficient form 
and had been tank-tested shortly before the war. With 
a radius of bilge of 4 ft. 6 in., only 69 ft. of parallel 
bedy was available, and it was decided to test a model 
having a bilge radius of 5 ft. 6 in., which gave 149 ft. 
of parallel body, and, therefore, a great advantage 
from a production point of view. The resistance of the 
model was actually improved. The detailed drawings 
were commeneed on the basis of units extending to 
7} tons, which it would have been ible to handle 
in certain berths. Owing to the fall of France, it was 
net possible to take over that particular capacity and 
reconsideration was then given on the basis of assisting 
the efforts of certain of the tramp-building yards. The 
structure was redesigned on the basis of units of smaller 
weight within the lifting capacity of the yards now 
concerned. The first design, which did not go into 





* Paper read at a meeting of the Institution of Naval 
Architects, held in London on April 18, 1945. Abridged. 





production, was known as P.F.(A). The second was 
termed P.F. (B) and many vessels were built from it, 
a large proportion being pre-fabricated in the structural 
industry and some entirely within the.shipyard. The 
amount that was pre-fabricated from outside was 


about 53 per cent. of the invoiced weight of plates, | and 


angles and rivets per ship, 
xperience in handling newer kinds of military 
cargoes showed that there was scope to avoid loss of 
carrying capacity resulting from broken stowage. 
An examination into the possibility of redesigning the 
depths of holds and *tween decks, also the provision 
of a very long foredeck, and using certain lengths for 
holds and hatches, disclosed that it might be possible 
to bring about such an improved condition that two 
ships might almost be made to stow as_much as three 
of normal design. The modified design e P.F. (C). 
Many model experiments were run to determine an 
optimum condition, in regard to radius of bilge and 
amount of parallel body, relative to resistance. In- 
creasing the radius of bilge was found to give improved 
resistance and eventually the radius of 8 ft. was 
op ong With such a e radius, the need for rise 
of floor was not so essential and as parallel floor plates 
would be an advantage in fabrication, in fact, universal 
plates could be used, the rise of floor was eliminated. 
Owing to a shortage of riveters, special efforts had 
been instituted for the extension of welding t and 


rsonnel. In spite of the fact that the labour force 
‘or welding is much larger than that for riveting, it 
was felt more entrants could be obtained for 


training as welders than for riveting, and this turned 
out to be the case. The P.F.(C) vessel, therefore, 
included provisions for an immediate increase in 
welding and the remainder of the structure was de- 
signed so as to make easy a further change-over to 
welding either gradually or even entirely, should that 
later be considered necessary. In the P.F.(C) vessel, 
about 60 per cent. of the total of invoiced weight of 
plates, angles and rivets was fabricated from outside 
establishments. At a later stage, it was planned to 
use such vessels in the Far East and some modification 
for oil-burnifig, etc., was made. Under that condition, 
the vessels were referred to as P.F.(D). While the 
work involved in preparing the very greatly detailed 
drawings—as compared with normal shipyard practice 
—was laborious and required much time before actual 
production commenced in the shipyard, there is no 
doubt as to the great value of outside pre-fabrication 
in war-time. 

Reference has already been made to the use of “ land” 
firms in producing marine engines in the earliest months 
of the war. The engines were principally of the tramp 
type, i.e., reciprocating steam, and were of 2,100 indi- 
cated horse-power, but some of 1,200 indicated horse- 
power suitable for the “Scandinavian” type (4,700 
tons deadweight) were also provided from such sources. 
In addition, the same type of engine was provided by 


be | “land” firms for tugs of various powers. Latterly, 


other “‘ land ” firms were brought in to produce simpli- 
fied geared-turbine sets, also turbo-e ic sets of 
6,800 shaft horse-power. There were cases where 
occasional use was made of some available plant of the 
large warship firms, for the production of steam 
reciprocating engines and Scotch boilers. These items 
were standardised and the result was sometimes that 
a vessel was equipped with boilers built by one firm, 
engines from another, and the whole fitted on board 
by yet another. 

Consideration was also given to the possibility of 
building merchant ships abroad. At the outset, it was 
arranged that the naval side alone should deal with 
Canada for escort vessels and that the merchant side 
should make use of Hong Kong. Orders for one of the 
United Kingdom prototypes of tramp design were 
given to each of the two yards in Hong Kong, and in 
spite of the utmost difficulties in regard to steel supply, 
five vessels were delivered before the Japanese occu- 
pation. Arrangements were made for the supply of 
drawings to Australia to assist the Australian Govern- 
ment which was concerned with a programme of its 
own, but no arrangements were made re i 
building to United Kingdom account. Because of 
difficulties over the supply of steel from Australia, 
negotiations regarding the possibility of building in 
Shanghai made little p , and when a possibility 
of supplies of steel from the United States emerged, 
Japan had entered into the war. Until the fall of 
France, a delegation of Italian shipbuilders were also in 
serious negotiations with us to build Diesel cargo vessels. 

After the fall of France, the plans drawn up at the 
beginning of the war had to be reviewed, and we had 
to concentrate on the production of vitally needed 
anti-submarine warships. It was decided, therefore, 
to seek assistance in merchant ship construction from 
the United States, which it was realised would neces- 
sitate laying-out new yards. On September 21, a 
Mission left for America and immediately after their 
arrival made a survey of the situation, which very 
soon resulted in contracts being negotiated with Todd 
Shipyards, Inc., and a group of civil engineering 





yams headed by Mr. Henry I. Kaiser. Contract 
documents were signed on December 20, 1940. The 
work of laying out seven berths in each of two ship- 
yards—one at Richmond, California, the other at 
Portland, Maine—together with the plant 
buildings, followed immediately. Contracts were 
made for 30 vessels to be built in each yard. The last 
vessel was delivered by Richmond in Sey, 1942, five 
months before the contract date, while at Portland 
the last vessel was delivered in November, 1942, one 
month within the contract date. : 

The type of véssel built, which has become known 
as the “ ” class, was of about 10,000 tons dead- 
weight, and 11 knots speed, had triple-expansion steam 
machinery and Scotch boilers, and, apart from a re- 
design of the structure to suit welding, accorded with 
a new prototype then going into production at home. 
Its design was rally followed in the “ Liberty ”’ 
ships built in such vast numbers by the United States. 
The development of shipbuilding establishments in“ 
Canada was so advanced that by the end of 1940 it 
became ible to place orders with three firms for 
26 vessels which were practically duplicates of the 
vessels ordered in the United States, the principal 
difference being in the amount of welding introdiiced 
in the hull structure. These orders set the pattern for 
a subsequent large production throughout the Domi- 
nion, the vessels being usually known as the “ Fort ” 
class. Plans, etc., were also forwarded to Canada for 
the 4,700 tons deadweight vessel of so-called ‘‘ Scandi- 
navian ” design, and a number of these were built in 
yards having berths of suitable dimensions. Plans 
wefe also sent to America of a vessel of about 2,800 tons 
deadweight on 18 ft. draught, called the ‘‘ Baltic ” type. 
These, in their dimensions, were kept to the maximum 
that could be locked out from the Great Lakes. The 
vessels had a uniflow steam engine and coal-fired 
water-tube boilers. : 

Reference has been made to the valuable service 
provided by the structural-steel industry in the pro- 
duction of the (B), (C) and (D) type ships. In the case 
of some of the tankers which were converted to M.A.C. 
vessels, resort was occasionally made to the outside 
firms with a view to counteracting, as far as possible, 
the additional time required to produce the flight deck 
and its supports, which amounted to about 400 tons. 
The 70-ft. “‘ Tid ” tugs were entirely pre-fabricated in 
eight transverse units at outside firms, and put together, 
by means of circumferential welds, in the shipyard, 
and launched at the rate of one in about every four and 
a half days. These vessels were of straight-lined form, 
the midship section being composed of five straight 
lines, and the shell in five panels. When it was desired 
to produce a large number of tankers of about 400 tons 
deadweight, it was decided to follow the successful 
experience of the tugs, and similar action was taken to 
work out a straight-lined form and to arrange for 
pre-fabricated units from a wide range of structural- 
steel firms. Another item farmed out to a structural 
firm was the stern for a number of twin-screw tunnel 
tugs, to be built in India. Here again, straight lines 
were resorted to so as to simplify the work for the 
fabricating firm and, incidentally, on being tank-tested 
the sterns produced results which were an improvement 
on the orthodox curved form. 

Many items such as heavy masts, heavy derricks, oil- 
tight hatches for tankers, engine-room skylights, galley 
skylights, and fresh-water and other tanks, were stand- 
ardised and mass-produced by firms outside the ship- 
building industry. Following the programme of “ Tid ”” 
tugs, a new programme of twin-screw shallow-draught 
tugs for use on the Irrawaddy was commenced. These 
also were fabricated from outside firms. 

Of two ships, one of high and one of low speed, and 
of the same cargo deadweight capability, the faster will 
carry more cargo per annum; and of two ships of 
high and low speed, and of the same dimensions, the 
slower will carry more cargo per annum. Certain other 
fundamentals have to be kept in mind. The fast ship 
of the same deadweight is a larger ship and of larger 
power, and therefore requires longer to build and absorbs 
more labour and materials, particularly certain mate- 
rials such as heavy castings and forgings which in war- 
time are bottle-neck items. Moreover, the er 
dimensions reduce the number of available berths. The 
smaller-dimensioned and slower ship may have made 
several voyages before the larger and faster ship enters 
service. The route on which a vessel is to be employed 
has also to be considered. Above all, the means of 
production available must be accepted as a determining 
feature of the highest importance and influence. 


(To be continued.) 





CONTROL OF IRON AND STEEL.—The Minister of Supply 
has issued the Control of Iron and Steel (No. 41) Order, 
1945 (S.R. and O. 1945, No. 408, price 1d.), under which 
high-speed steel, for which a licence has hitherto been 
required, may now be obtained by departmental authori- 
sation (M form). The Order also frees iron powder from 
control. 
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RECLAIMING AND HARDENING OF 
ENGINEERING COMPONENTS BY 
ELECTRODEPOSITION.* 


By H. MeRRYWEATHER. 


EbEcTRODEPOsSITION for the salvage of engineering 
components is approximately 30 years old, for it 
was during the 1914-18 war that steps were taken to 
reclaim rejected components by this method. It will 
be realised that the technique in those early days was 
ofa fairly primitive ‘nature, and it is believed that only 
iron and copper were utilised. Nevertheless, good 
work was done and, as an instance of what was 
attempted and achieved during the last war, one 
might cite how electroplating overcame difficulties 
encountered during the manufacture of cylinder-block 
jackets for aero engines. The method employed was 
the cee The pattern was cast in an alloy 
having a melting point of about 100 deg. C., and on 
this a heavy layer of copper was deposited. When 
sufficient thickness had been obtained the fusible 
metal was run out, leaving the shape of the psttern 
in the form of a copper deposit. It was an intricate 
type of pa mergorgy but it does illustrate how, 
even 30 years , electroplating, when accurately 
controlled, provided the means of solving what was 
at that time an insuperable problem of production, 
namely, the fabricating of copper of comparatively 
thin gauge and of intricate shape to withstand specified 
conditions. The pro ies of iron and copper, of 
necessity, restricted the wide application of this early 
electrodeposition process for salvage, but, great credit 
should be given to the early pioneers for it was quite 
difficult to convince people that electroplated metal 
could be anything but a lightly adherent skin entirely 
covering an article, and that this would not imme- 
diately separate when the continuity of the skin was 
broken. To-day, in some quarters, this opinion is 
still held, probably with justification in view of some 
experiences. 

After the 1914-18 war, nickel, as a medium for 
salvage, made its appearance. Here again a difficult 
subject was encountered, for it was well known that 
nickel, at the slightest vocation, released its grip 
on the basic metal. e difficulties were gradually 
overcome and subsequently rapid strides in develop- 
ment were made, due mainly to the efforts of private 
industry and the Woolwich Research Department. 
The industry, as constituted at the present time, is 
divided into two definite sections. irst, there are 
those firms which come under the heading of electro- 
platers and undertake decorative work in all its phases, 
to a more or less satisfactory quality, including the 
various rustproof and utility finishes. The second 
section covers electrodepositors who specialise in 
thick, homogeneous, firmly adherent deposits, or 
thin coatings deposited to limits within reasonable 
tolerances. The electrodepositors are very much 
in the minority and it is doubtful whether there are 
more than ten fully approved firms of this type in 
the British Isles; that is to say, firms who have 
received full approval from the Armament Research 
Department, Ministry of Supply. Some of them 
have graduated from the ranks of the electroplaters 
and others are new firms promoted solely for the 
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purpose of hardening and reclaiming by electro- 
deposition. 

Great prominence is given to nickel and chromium 
as salvage media and the advantages of cadmium 
tend to be overlooked. Its use in certain conditions 
involving thin deposits is ideal, however, and a com- 
mon application of this metal is on ball-races where 
the maximum deposit required on the radius does 
not. exceed 0-002 in. mium possesses three dis- 
tinct advantages over other metals for this purpose, 
namely, it provides a better, a speedier and a less 
costly coating. The deposit is better owing to the 
soft, clinging properties of cadmium, and the final 
operation of machining or grinding back to size is 
eliminated by virtue of its softness. 
the use of cadmium is limited, and it is definitely 
not recommended to exceed a deposit of 0-002 in. 
on a radius. 

Chromium is probably the metal which is in greatest 
demand to-day and is used for (a) the salvage of com- 
poses having high hardness characteristics ; (b) the 

ening of components or portions thereof; and 
(c) thin controlled deposits to withstand abrasion. 
Items (b) and (c) are usually deposited to process 
specifications laid down by the Ministries or the major 
contractor. Item (d) is both the most difficult and 
costly of the three applications, for, usually, an order 
from any one firm is for a few pieces of different 
types, and, in all probability, each piece requires 
deposits on different faces. This involves the manu- 
facture of varying types of suspension jigs to accom- 
modate each component and very often comparatively 
thick deposits of between 0-005 in: and 0-015 in. 
are required. This type of order is a real test ot 
efficiency, for it is difficult to obtain balanced vat 
loadings, together with a final cost that is both 
economical to the client and satisfactory to the 
depositor. Item (b) is in direct contrast to item (a) 
for whereas in (a) the electrodepositor receives small 
quantities of many types of components, item (6) 
covers large quantities of few t , thus making for 
cheaper cost and helping tow: speedier delivery. 
Item (c) is in the same category as item (6) with the 
difference that the deposits are thin and plated to 
limits in the region of 0-0015 in. maximum wall thick- 
ness, and are usually processed on tubular objects to 
within reasonably fine tolerances. 

It is advantageous at this point to mention that 
experiences during the past few years have made it 
advisable to reduce the maximum recommended wall 
thickness of hard chromium deposits to 0-015 in, 
This fi is a recommendation, and it must not be 
inferred that thicker deposits are not possible, as in 
the case of components’ for reclamation thicker 
deposits may be necessary and justified. Thick 
deposits are costly; the ratio of cost per 0-001 in. 


Nevertheless, | £@ 
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Fic. 3. Harp CHromium Deposit on Tat- 
Wues. Fork. 


increases slightly with every 0-001 in. deposited after 
0-005 in. Further, a heavy chromium deposit is 
more brittle than a lighter one. This offers difficulty 
in grinding efficiently ; the nodule roots are thicker, 
which does not allow a smooth approach to the initial 
cutting operation on the grinder, and this can result 
in chipping and flaking of the deposit, and may also 
have a deleterious effect on the grinding wheel. Thick 
deposits, moreover, require t care in handling; 
a light tap on, say, a metal faceplate or other steel 
object is likely to chip the deposit. Components with 
thick deposits are also troublesome to pack efficiently 
for road or rail transport, for the hardness of the 
deposit quickly abrades the packing material, with 
the result that chipping of the ends of the deposit 
very often ensues. This applies especially to plug 


The hardness of chromium and its “‘ anti-seize” 
properties are the reasons for its popularity, and to 
judge whether a chromium deposit is within the 
hardness range a rough visual guide may be adopted. 
On a good example, the colour should be clear, “ Prd 
looking,’ and pale blue without any milkiness. If a 
pronounced milkiness is present a soft coating is 
indicated, and this is generally caused by incorrect 
temperature of solution and current density. This 
milkiness, however, should not be confused with the 
darker form of deposit that is sometimes obtained on 
the surfaces of articles of awkward shape. In most 
cases, this is caused by the use of excess current due 
to the difficulties of processing the particular article. 
On some non-ferrous metals and cast iron visual 
inspection is not easily applied. 

Practical experience favours the view that occlusion 
of hydrogen in the deposit, during processing, is a most 
important contributory factor in the hardness of the 
deposit. Careful control of the plating conditions 
ensures an average hardness of 820 to 840 Brinell, and 
it has been proved that by incorrect final grinding 
operations the local temperature of the chromium 
deposit can momentarily enter the 600 deg. to 850 
deg. C. range ; this liberates the hydrogen which results 
in the immediate destruction of the chromium deposit. 
The usual signs of these conditions are a heavy crazing 
of the deposit, and in parts, a complete lack of adhesion, 
resulting in the breaking away of the hard chromium 
film. It is most important, therefore, to avoid any of 
the following conditions in the final grinding operation, 
any of which are likely to cause trouble : (1) incorrect 
viscosity of the cooling medium ; (2) ‘‘ dry ” grinding; 
(3) “ striking ” the grinding wheel on the plated surface 
before turning on the cooling medium ; and (4) taking 
off large roughing cuts, with the development of con- 
siderable heat, even though the cooling fluid is flowing. 
A point of interest in to hardness is the ability 
of the electrodepositor to reduce the hardness of hard 
chromium to that of, say, copper by merely altering 
the temperature of the solution and the current density. 
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Regarding thickness of deposit, it is worth while to 
ascertain the minimum thickness of coating suitable 
for a given purpose; not only is the cost reduced, 
but a thin deposit, providing it is adequate for the 
papoets is more satisfactory than a thick coating. 

xperience shows that a finished thickness of 0-006 in. 
is satisfactory for all purposes where a hard pro- 
tective surface is required. Among other compo- 
nents, this treatment has been found satisfactory for 
the rockers of internal-combustion engines; steam- 
heated pressure platens for plastic moulding; pistons 
for pneumatic road breaking tools; aero-engine valve 
rockers, etc. The hardening of many types of com- 
ponents can be satisfactorily achieved with thinner 
deposits ; for plug gauges, for example, it is recom- 
mended to have a deposit of 0-0025 in. finished ground. 
A further extreme example is a deposit of 0-0002 in. 
on the fulcrum shafts of tank bogies as a protection 
against corrosion and abrasion. This latter application 
is interestirg, inasmuch as many thousands have been 
processed without any alteration in the specification. 
It can be assumed, therefore, that the treatment is 
satisfactory. Where reclamation is the motive for 
treatment, however, and a 0-030-in. deposit is required, 
it is usual to deposit a thickness of 0-030 in. of heavy 
nickel, then to machine this to 0-0025 in. undersize, 
and finally to deposit 0-005 in. of hard chromium, 
thus providing a grinding tolerance. The figures 
quoted refer to thickness of deposit on one dimension, 
or on tubular objects measured on the radius. 

The application of hard chromium deposition to 
machine tools is proceeding apace, and the subject is 
robably worthy of a paper to itself. In general, the 
@) ing remarks will apply, but attention is drawn 
to the following points. On tools where impact is 
experienced, thick deposits should not be employed ; 
0-005 in. on a radius is s sted as a maximum. 
On punches, it has been found beneficial to reduce the 
average hardness of the chromium from 820 Brinell to 
600 Brinell. Drills are being treated in rapidly in- 
creasing numbers, and to obtain correct results it is 
essential that the flutes of the drill should be given a 
reasonably high finish before treatment. A deposit of 
from 0-0002 in. to 0-0005 in. is usual, the object 
being to reduce to a minimum the friction of the metal 
passing up the flute. Thread gauges, at the moment, 
present difficulties. Owing to the limiting factor of 
the comparatively poor throwing power of hard chro- 
mium, the top of the thread receives approximatel 
three times the amount deposited at the root, and, 
therefore, if a thickness of deposit of 0-005 in. is 
decided upon, approximately 0-015 in. is deposited on 
the top of the t in order to obtain this thickness 
at the root. This ratio varies with different types of 
thread ; on a shallow thread the discrepancy is not so 
marked. The electrodepositor, when considering the 
case of electrodeposition for machine tools, is in a 
difficult position unless he possesses a good practical 
engineering knowledge. This is seldom the case and it 
is desirable, therefore, that the utmost co-operation 
should take place between the engineer and the electro- 
depositor, for only by appreciation of the difficulties on 
both sides can a satisfactory job be obtained. 
_ The successful deposition of hard chromium on 
internal diameters is a severe test for the electro- 
depositor. The main difficulty can be attributed to 
the indifferent throwing power of the type of solution 








in normal] use. This factor, combined with the varia- 
tions in internal diameters and depths, makes generali- 
sation difficult. It can be said, however, that where 
an internal diameter is large in relation to its depth, 
correct processing can be achieved without recourse to 
internal anodes and special suspension jigs, thus re- 
ducing the cost. Fig. 1, opposite, which shows an air- 
screw stationary cam, is an example of this; it was 
salvaged by a deposit of hard chromium having a wall 
thickness of 0-10 in. As a rough guide for the engineer, 
it can be said that where the diameter of a component 
is less than approximately twelve times the depth, he 
can expect to pay more for the salvage of that parti- 
cular component than would be the case if the diameter 
were fifteen times the depth. An extreme example is 
a diameter of } in. and a depth of, say, 4 in., and for 
the treatment to be worth while in this case it would 
be necessary for the component to be comparatively 
expensive and the deposit required to be thin. 

External diameters are easier to process than internal 
ones, but there are exceptions ; one was encountered 
during the salvage with hard chromium of aero-engine 
airscrew shafts, one of which is shown in Fig. 2, opposite. 
The portion to be treated was approximately | in. long 
by 4 in. diameter, terminating at one end of the length 
in a shoulder of larger diameter. The deposit was 
required to be over the l-in. surface up to and 
including the surface of the shoulder, and the thickness 
of deposit specified was 0-012 in. on the diameter. 
Over a period of months, a 50 per cent. rejection 
proportion was experienced on this particular job, 
owing to the difficulty, bordering upon imposeibilit > 
of obtaining the necessary thickness of deposit on the 
surface of the shoulder. Plating technique was ad- 
justed, the plating solution was altered to give an 
improved throwing power (at the expense, it may be 
said, of other factors), but these alterations were of 
no avail, and one instance is recorded where the 
diameter farthest away from the shoulder was increased 
by 0-072 in. in order to obtain the bare minimum on 
the shoulder. The trouble was attributed to the 
pocketing of the liberated hydrogen at the junction of 
the shoulder and the cylindrical portion, and although 
much expense and ingenuity were expended the diffi- 
culty was not satisfactorily surmounted. When it is 

ised that, concurrent with this example, a smaller 
component, which had exactly the same length, 
diameter and shoulder to be treated to the same 
thickness, was being processed in bulk satisfactorily 
and without difficulty, some of the electrodepositor’s 
troubles may be appreciated. The factors which pre- 
vented the satisfactory processing of the former com- 
ponent were finally considered to be: (1) the shape ; 
(2) the mass of metal involved ; (3) the fact that the 
steel had been nitrided; (4) hydrogen gas evolution 
(the evolution of hydrogen at the cathode is a norm: 
condition during electrodeposition, but difficultiés are 
encountered when circumstances cause the pocketing 
of the liberated gases ; and, finally, air locks. 

A second difficulty on external diameters occurs when 
the area to be salvaged is small. For example, when 
a deposit of 0-010 in. has to be made on a small keyway 
with an area of 1 in. by } in. by % in., unless great care 
is.taken in ensuring that the correct current density 
is employed (and this is difficult due to the small area), 
the resultant deposit will be so rough and brittle that it 
will be useless. The difficulties due to a small area can 





be overcome by overlapping on the surface of the com- 
ponent, thus increasing the deposited area and with it 
the engineer’s work. This instance demonstrates 
another of the electrodepositor’s troubles ; that is, the 
correct translation of jons of square inches of 
d area into fractions of amperes of current 
de’ , combined with his ability or otherwise to 
reproduce the correct condition in the plating equip- 
ment 


Reference has been made to thin controlled deposits, 
namely, deposits up to 0-0015 in. on a radius, usuall: 
on tu components deposited to a finished size wit! 
small tolerance. It is worth while at this point to 
explain why it is not normally commercially possible 
to hold thicker deposits to the same dimensional 
specification as thin deposits. At the outset it must 
be mentioned that if a tubular component is to be 
hard-chromium treated it is suspen vertically in 
the vat for two important reasons ; firstly, to —_— 
as little surface area as possible to the bottom of the 
vat to lessen the risk of pitting; and secondly, to 
facilitate anode positioning in order to reduce the 
ovality of the deposit to a minimum. The general 
practice, therefore, is to plate vertically. 

Anodes are usually suspended at the sides of the vats, 
and, without discussing the technical reasons, it can be 
accepted that the greatest current is received at the 
bottom of the component ; that is, the point farthest 
away from the suspender hook. The next greatest 
current is received at the top of the component. These 
currents from the bottom and top each travel to the 
centre, where the flow of current is weakest. As the 
amount of current used is the main factor controlling 
the rate of deposition, it will be realised that this 
uneven balance promotes uneven plating. The metal 
deposits thicker at the bottom than at the top, while 
in the middle the deposit is thinner than at either of 
the ends. It is necessary, therefore, to use what the 
electrodepositor terms “ buffers.” Assuming the com- 
ponent to be treated is a tube 2 ft. by 2 in., and the 
diameter is to be increased by 0-003 in., a steel buffer 
is fixed to the top and bottom of the component. The 
sides of the buffer are stop off with wax, leaving 
each end exposed, and the bottom buffer has a larger 
exposed area than the top to compensate for the extra 
current received. Thus, during deposition, the “ shock’’ 
of current is absorbed by the buffers. Although even 
then the current is not equally dispersed through the 
component, it is controlled sufficiently, in view of the 
thin deposit required, to prevent the two ends of the 
tubes ing plated to an excessive d in rela- 
tion to the centre of the tube. Under these conditions 
the two ends receive slightly more than the centre, 
but the increase is not sufficient to bring the deposit 
outside the tolerance allowed. 

It is not possible to cover all the phases of the 
application of hard chromium, but there is one appli- 
cation worthy of special mention, for it is not generally 
appreciated as yet, namely, the deposition of hard 
chromium on engineering components as a process 
specification for hardening purposes. The process is 
employed in lieu of involving heat treatment, 
in order to obviate distortion of the component. 
example is seen in Fig. 3, opposite, which shows an 
aeroplane tail wheel, on which a hard chromium 
layer 0-020 in. on the diameter, finished ground, has 
been deposited to prevent wear. This is an example 
of a comparatively costly deposit on a low-cost com- 
ponent. Another ical example is furnished by 
the treatment of the, bonring surfaces of large Diesel- 
engine fuel-valve rocker levers to accommodate needle 

ers. At the commencement, some doubt was 
expressed regarding the ability of the chromium 
deposit to withstand the heavy loading, but after trial 
under service conditions, it was found that a deposit 
0-010 in. thick was satisfactory and thereafter this 
specification was adopted. Yet another application is 
the treatment of moulds with comparatively thin 
deposits on well-finished surfaces to provide a surface 
to which the moulded medium will not adhere. 

A point not fully appreciated is that where a com- 
ponent is specified to receive 0-001 in. of hard chromium 
to resist abrasion this deposit also offers a resist- 
ance to corrosion, so that, in effect, not only does it 
resist abrasion, but it also serves as a protection from 
atmospheric or other conditions. It is possible that in 
some quarters this statement may be doubted and 
pointed out that the average chromium-plated steel 
component on a motor car invariably shows signs of 


al| corrosion, especially in the North of England, after a 


few months have elapsed. It should, however, be made 
clear that the average thickness of the chromium film on 
pre-war motor-car parts was less than 0-00003 in. The 
chromium film was just sufficient to provide adequate 
colour and if the nickel undercoat was also thin, as was 
very often the case, signs of corrosion were quickly 


visible as brown spots which if not removed would soon 
spread and cover the whole article with a light brown 
film due to direct atmospheric attack on the basis steel 
through the pores of the plating. It should again be 
emphasised that it is essential to lay down a specifica- 
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tion for quality and thickness and to ensure that the 
firm approached is capable of executing the work to 
these standards. 

The cost of hard-chromium deposits is a large and 
difficult subject when considered in conjunction with 
the infinite variety of components handled, and the 
varying sets of conditions that arise with different thick- 
nesses of deposit, etc. Electroplating is a compara- 
tively new industry, and electrodeposition is newer still. 
Assuming that the electrodepositor is competent, one 
of the largest factors towards the economical processing 
of varying t of components, usually in small quanti- 
ties, as in salvage work, is multiplicity of equipment. 
A firm must have a wide of vat sizes, together 
with generators or rectifiers of correct outputs in rela- 
tion to the capacity of the vats. For example, if a firm 
has one chromium plant only and six components of 
one type are received for salvage treatment, and the 
plant is large enough to accommodate 100 of the same 
So tne the Pag components must stand the cost of 
the plating (not the preparing, jigging and waxing costs) 
of foo. if however, Ss tertee oe a hand 
articles of a similar size and shape, requiring approxi- 
mately the same amount of treatment in approximately 
the same position and with the same amount of exposed 
area, the position is more favourable. This is unlikely, 
as will be seen from Fig. 4, on page 399, where the same 
components (tank eccentric axles salvaged by heavy 
nickel deposits) have had to receive widely varying 
amounts of treatment. 

Another point is the impossibility of assessing the 
costs entirely on the area treated ; for example, a large 
component, such as a 6-pounder gun barrel, is often 
treated on an area of less than 2 sq. in. This smallness 
of the area actually increases the difficulty of pronemaing 
successfully, owing to the necessity for assessing an 
controlling accurately the relatively small current 
requirements. Experience has shown, however, that 
in the case of hard-chromium deposits of a thickness 
of about 0-005 in. in tubular-type components such as 

ing bars, where the greater part of the surface is to 
be treated, 1d. per square inch per 0-001 in. deposited 
represents a fair charge. This rate can also be applied 
to plug gauges, when treated in large quantities, with 
a fixed minimum charge of 2s. For small quantities 
the rate is increased to 14d. 

In electroplating, where large quantities of one type 
of component are handled to a fixed specification, such 
as electro-zinc for corrosion resistance, the usual method 
of assessing the cost is as follows. The full exposed 
area of the article is computed, and assuming that the 
minimum thickness of deposit required is 0-003 in., 
the cost department obtains from the labora- 
tory which enable the weight of metal deposited to 
be ascertained. It is assumed that the efficiency of 
the plant is 95 per cent. Vat costs, in the form of 
labour and materials, are added, together with an 
allowance for general overheads. It will be realised 
that this method is unsuitable where salvage is con- 
cerned, for in most cases only a small area of a com- 
ponent is treated. For purposes of salvage costing, 
the first cost is shown in terms of vat-hour charges ; 
in this charge are included direct labour costs and all 
materials used in the processing. The first ‘cost is 
calculated by multiplying the vat-hour charge by the 
number of hours deposition has taken place. If the 
work constitutes only half a vat load, it takes this pro- 
portion of the cost, ing that the remaining half 
of the vat has been occupied. Charges for suspension, 
jig manufacture, and fittings are added, together with 
the cost of wax stopping-off and paring. Finally, a 
percentage is added to cover overheads. In short, the 
cost of salvage work is based on the cubic space the 
work occupies in the vat, plus the hours of deposition, 
with a sliding scale to compensate for very large or 
very small areas of deposition. It is known that this 
method has many weaknesses, but so far no better 
has been found from the point of view of adaptability. 

(To be continued.) 





IRON AND STEEL DISTRIBUTION ScHEME.—The Iron 
and Steel Control of the Ministry of Supply announce 
that any “ M ” Form authorising a purchaser to acquire 
steel is now valid for the acquisition of any quality or 
composition, including alloy and high-speed steel, unless 
it bears a condition to the contrary. 





DIESEL-ELECTRIC LOCOMOTIVES.—We have received 
from Messrs. The English Electric Company, Limited, 
Stafford, a booklet (Publication TD/101) describing the 
range of Diesel-electric locomotives manufactured by 
the company. The smallest is a 50-ton shunter with a 
maximum tractive effort of 33,000 Ib. and a maximum 
speed of 20 m.p.h. The largest are 1,600-h.p. machines 
for main line work, weighing 100 tons. Depending on 
the ratio of the gearing, the latter will develop a tractive 
effort of 30,000 Ib. to 48,000 Ib., the corresponding maxi- 
mum speeds being 100 m.p.h. and 70 m.p.h. The booklet 


contains illustrations of English-Electric units supplied to 
different parts of the world. 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 


(1 Fig.) 
December 18, 1942.—The invention is a gland applied 
around the propeller shaft and secured to the after end 
of the stern tube for the retention within the stern tube 
of oil at pressure slightly above the pressure of the 
surrounding water. The drawing shows the propeller 
shaft A with cone A!, the propeller boss B, the protective 
sleeve C, the gland D, and the stern tube E of the vessel. 
The gland is secured to the after end of the stern tube E, 
and consists of three stationary metal rings D', D?, D*, 








CTr 
fastened to the stern tube E by studsI. An oil-retaining 
ting is shown at F. The parts D', D*, D* and F are of 
gunmetal, as is also the sleeve C. The latter has a circular 
flange by which it is secured to the propeller boss B by 
studs 2 and extends forward into the gland. In the part of 
the sleeve withia the gland a longitudinal keyway 3 is cut, 
and the oil-retaining ring F, which is mounted on the 
sleeve, has a corresponding key 4 so that the ring is 
positively rotated with the sleeve and also has limited 
axial movement on the sleeve. The ring has eccentric 
oil grooves 5 designed to carry oil into the recess around 
it. Between the parts D', D* is clamped a composite 
flexible washer 6 composed of a rubber layer and a felt 
layer, this washer bearing on the outside of the sleeve C. 
On the inside surface of the sleeve C are three oil passage- 
ways 7, 120 deg. apart and running the whole length of 
the sleeve. By this means, oil passes from the gland into 
the sleeve and over the surface of the shaft, thus assisting 
in preventing corrosion of the shaft. (Accepted Novem- 
ber 16, 1944.) 
STEAM ENGINES, BOILERS, ETC. 

565,543. Boiler-Furnace Floor. Foster Wheeler, 
Limited, of London, and W. Sampson, of London. (5 Figs.) 
March 18, 1943.—When the firebricks of a furnace floor 
are fitted without attachment to the supporting plating, 
they are very liable to displacement and in marine 
boilers explosions in the vicinity of the ship may cause 
complete upheaval of the bricks, especially if laid on the 
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(565,643) 


plating of the double bottom. The object of the present 
invention is to provide a firebrick-lined plate construction 
suitable for boiler-furnace floors, which will be tight and 
capable of withstanding severe shock without disturbance 
of the brick lining. 1-1 represent two abutting firebricks 
of a layer which is backed by a second layer 2 of bricks 
which break joint with the bricks 1. A non-conducting 
layer 3 is interposed between the brick layer 2 and the 
floor troughing 4 produced by corrugating panels of thin 





flat regions constituting inner and outer troughs which 
are capacious yet stiff in character. Bolts 6, having 
tapered heads, engage dovetail recesses in the bricks 1 
and their nuts 8 are housed within the troughs locked 
by washers 9, which fit the nut and have sloping sides 
fitting the troughs. The washers are held in Position 
by flat plating 10 secured to the troughed plating by 
studs 11 passing through the bases of the trouchs into 
fiat bars 12 welded to the inside of the troughs. (Accepted 
November 15, 1944.) 


© MISCELLANEOUS. 


563,876. Measuring the Flow of Gases. L. Rosenfeld, 
of Ealing, and The Institution of Automobile i 
of London. (1 Fig.) May 8, 1943.—This invention jg 
apparatus for measuring the flow of gases, and its object 
is to provide a flow meter which can be employed 
to measure the flow of air or other gas for relatively 
small rates of flow. The invention is based upon the 
principle of a film of oil, or other suitable liquid, being 
propelled by the gas stream, the flow of which is to be 
measured, through a graduated tube of glass or other 
transparent material so that as the volume enclosed 
between two marks on the tube is known. The time taken 
for the film to pass from one mark on the tube to the 
other can be observed and therefrom the apparent rate 
of flow calculated. According to the invention, the 
apparent rate of flow of gas is obtained by causing the 
gas to act upon a liquid so as to push films of the liquid 
in succession upwards through a measuring tube having 
markings thereon corresponding to a known volume, 
so that by noting the time taken for each film to pasg 
from one mark to another the apparent rate of flow can 
be determined. A base block has a vertical cylindri- 
cal space 2 therein, closed at the lower end by a cap 
secured in a fluid-tight manner to the bottom face of 
the block and open at its upper end to a central and 
smaller diameter duct 4 in which a nipple is fitted for 
the connection thereto of a pipe line containing the air, 
the flow of which it is required to The lower 
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portion of this cylindrical space 2 contains a light mineral 
oil, such as “ Pool ” Diesel oil, and leading from one side 
of the cylindrical space there is a smaller diameter bore 
which extends across this side of the base block and is 
closed at its outer end on the outside of the block by 4 
screwed stud. The bore is in free communication with 
a short vertical bore 8 which is formed in the base block 
and terminates at its upper end in a portion of frusto- 
conical section, the diameter of the larger end of which 
is equal to that of the internal diameter of a transparent 
tube 10, fitted to the base block. The lower end of this 
tube, which constitutes the measuring tube and has 
two vertically spaced visible marks 11 and 12 thereon, 
is secured within a socket 15 in the base of an overhead 
casing 16. Tte hollow interior of this casing is open 
to the upper end of the tube and in its upper portion 
is formed with an outlet duct 17 in which a nipple 
is fitted for the connectior of an outlet air line. Where 
the upper and lower ends of the measuring tube are 
contained respectively in the upper casing and in the 
lower base block, sealing glands are fitted, made from 
synthetic oil-resistant rubber. As a safety precaution, 
a guard, of celluloid, may be fixed around the measuring 
tube and the interior of the hollow and upper container 
may be fitted with a vertical baffie 20 which extends 
above the upper end of the measuring tube and prevents 
the oil from being carried over into the outlet 17 to the 
air line through which the air is discharged from the 
apparatus. The top of the hollow casing is fitted in a 
fluid-tight manner with a removable cover plate formed 
with a filling opening 22 which is normally closed in a fluid- 
tight manner by a removable plug and through which 
opening oil is filled into the apparatus. (Accepted 





metal plate to form troughs with sloping sides between 








September 1, 1944.) 
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FIFTY YEARS OF 
SCIENTIFIC INSTRUMENT 
MANUFACTURE. 


(Continued from page 363.) 


In 1903, R. 8. Whipple introduced an indicator 
for use with resistance thermometers, in which 
the temperature readings were given directly on 
the gas scale. It consisted of a Wheatstone bridge 
in which a long bridge wire was wound in the 
form of a helix on an insulating support. The con- 
tact maker was moved round the slider by means 
of a screw, and the screw at the same time rotated 
a concentric drum on which was mounted a long 
seale having the same pitch as the helix. The 





position of the contact maker, and thus the balance 


The utility of the thermocouple in industry was 
greatly augmented by the invention in 1909, by 
W. 8. Peake, at one time member of the company’s 
technical staff, of compensating leads (although pre- 
viously suggested by Bristol) in which an inexpensive 
alloy is substituted for the platinum wires. The 
alloy is chosen so as to give the same E.M.F. against 
copper as that given by the platinum platinum-alloy 
couple, and with this modification, the cold junction 
of the circuit can be brought to the galvanometer. 
Since that time various base-metal alloys have 
been introduced, notably by Hoskins, so that the 
cost of thermocouples has been greatly reduced. 
Ingenious bi-metallic devices have also been applied 
to the galvanometer to correct the readings for 
changes in the temperature of the instrument. 
Where permanent records were required, the Cal- 





lendar recorder, arranged as a potentiometer, was 














Fig. 7. 

















Fie. 8. THERMOCOUPLE 


point of the bridge, indicated the temperature 
directly in degrees Centigrade or Fahrenheit. This 
instrument was largely employed as a substandard 
and also for calibration or checking. One has been 
used in the Cambridge Works of the company for 
calibration purposes for nearly 40 years. Fig. 7 
shows the original form of the indicator. 

The first mention of thermocouples for tempera- 
ture measurement appears in a catalogue dated 
1898, but the manufacture of them was not com- 
menced until 1902 when special stocks of platinum, 
platinum-iridium and platinum-rhodium wires were 
procured from Johnson and Matthey and marketed 
in suitable porcelain tubes for temperature work. 
The constants of the wires were carefully deter- 
mined by the National Physical Laboratory and, by 
holding large stocks drawn from one original ingot, 
it was possible for the company to ensure that 
replacement couples could be supplied over a long 
period without alteration in calibration. Fig. 8 
shows an early instrument of this type. 
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AND InpIcaToR OF 1902. 


at first employed, but it was recognised that this 
was unduly elaborate for the purpose, since only 
a simple recérding millivoltmeter was needed. 
In 1905, Horace Darwin designed such an instru- 
ment—the well-known thread. recorder. In this, 
the galvanometer pointer is depressed at regular 
intervals on to an inked thread which, in turn, is 
pressed on to the paper chart. Many modifications 
of this instrument have been made since, but they do 
not differ fundamentally from the first instruments, 
many of which are still in use. 

In 1904, a short reference was made in Nature to a 
paper read by Professor Féry of the Ecole de 
Physique et de Chimie, Paris, describing a new radia- 
tion thermometer invented by him. Contact was 
made with Professor Féry, and this resulted in the 
Cambridge Scientific Instrument Company acquiring 
the sole rights of sale for this instrument in the 
United Kingdom, British Colonies, United States, 
Norway and Sweden. This new pyrometer was 





immediately successful, since it covered a range of 


high temperatures that were beyond the capabilities 
of either thermo-electric or resistance pyrometers. 
It became widely used for controlling the tempera- 
ture of kilns, retorts, furnaces, etc., working at high 
temperatures. The instrument is simple in con- 
struction, the heat rays radiated from the hot body 
being focused by a concave mirror on to a sensitive 
thermocouple which is connected to a suitable form 
of millivoltmeter. Thus no part of the apparatus 
comes into contact with the hot body, and it is only 
necessary to approach near enough to the latter to fill 
the field of the telescope with the heat radiation and 
focus it. In practice an aperture of sufficient size is 
formed in the kiln or furnace through which observa- 
tion can be made. The order of accuracy depends 
upon the nearness to “ black body ” conditions that 
can be obtained in use, but given constant conditions 
readings can be repeated accurately. With adequate 
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installation precautions the errors can be reduced 
to a negligible quantity for most applications. The 
first Féry pyrometer equipment used in this country 
is shown in Fig. 9. 

An alternative form of direct-reading Féry pyro- 
meter was introduced later, in which the thermo- 
couple, contained in the telescope, was replaced 
by a fine flat bi-metallic spiral covered by a heat- 
receiving plate. The spiral was anchored in the 
centre and free at the outer end, which carried a 
light pointer moving over a vertical scale at the top 
of the telescope. When the radiant heat was 
focused on the receiving plate the spiral commenced 
to unwind and thus deflected the pointer to an extent 
dependent upon the heat concentration. In practice 
these direct indicating instruments were found not to 
be sufficiently reliable and the design was later 
discontinued. The original design of Féry pyro- 
meter, with only small constructional modifications, 
is still the standard instrument. 

In 1909, arrangements wére made with the Taylor 
Ifstrument Company, Rochester, N.Y., U.S.A., by 
which the Cambridge Company acquired the sole 
manufacturing and marketing rights, outside 
America and Germany, of the H. and M. (Hohmann 
and Maurer) mercury-in-glass and mercury-in-steel 
thermometers. The former were of the indicating 
type only, but the latter were made either as dial or 
recording instruments, and were among the first 
mechanical thermometers made in this country. In 
principle they function as pressure gauges, the 
system comprising a hollow steel bulb connected by a 
length of flexible capillary steel tubing to a semi- 
circular pressure tube of the well-known Bourdon 
form, the whole system being filled with mercury. 
The sensitive bulb is exposed to the temperature to 
be measured, and fluctuations in this temperature 
cause corresponding changes in pressure throughout 
the system, with consequent ‘movements of the 





Bourdon tube, which are mechanically communi- 








402 


ENGINEERING. 


MAY 25, 1945. 








FIFTY YEARS OF 














as 
——. 


SCIENTIFIC INSTRUMENT MANUFACTURE. 











Fie. 10. Wanner-Typr Optica, PyRoMETER. 


cated to an index pointer moving over a calibrated 
dial, or to a pen moving over @ chart. Two (or more) 
systems were sometimes accommodated within one 
instrument case ; thus two-pen, three-pen or four- 
pen recorders “have been made available, while 
double-purpose instruments, recording both tem- 
perature and pressure or temperature and humidity 
on one chart, were also introduced. These mercury- 
in-steel indicating and. recording thermometers 
became widely used and found applications in 
almost every industry. Many far reaching improve- 
ments have been introduced by the company, par- 
ticularly in regard to the manufacture of the capil- 
lary system. Later, similar dial thermometers 
employing a system containing a volatile liquid were 
introduced. These have advantages for low-tem- 
perature work, owing to the more open characteris- 
tics of the scale. They are now made in large 
numbers of varying sizes and ranges. 

It was in 1909 also, that the first automatic tem- 
perature controller for industrial application was sup- 
plied by the Company. « It consisted of a regulating 
thermostat of the bi-metallic type which operated a 
steam valve for regulating the supply of heat to the 
bath or drying room, the temperature of which it was 
required to control. The bi-metallic thermostat 
consisted of a brass tube containing a nickel rod fixed 
to it at oneend. The difference in expansion of the 
brass and nickel caused a small valve to open or 
close, and this valve controlled the hydraulic pressure 
used to actuate the main steam valve. Many of 
these controllers were supplied for some years, but 
they have now been superseded by more convenient 
and more accurate forms of temperature regulators. 

In 1914, the outbreak of the first world war 
raised difficulties in connection with temperature 
measuring instruments used in industry, that had 
been imported previously from Germany. Among 
other firms, Messrs. Hadfields, Limited, had adopted 
optical pyrometers for the control of many of their 
processes, and the Cambridge Company were asked 
if they could make similar instruments to maintain 
continuity in production. Using a Wanner optical 
pyrometer as a prototype, a new instrument was 
designed and was in production within two months. 
This Cambridge optical pyrometer, illustrated in 
Fig. 10, was extensively used for high-temperature 
work, particularly in the iron and steel industry. 
It consisted of an optical system containing two 
Nicol prisms, the axes of which could be rotated in 
relation to one another. One half of the optical 
system was illuminated by a standard lamp and the 
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other half by the light emitted by the hot body the 
temperature of which was to be determined. The 
two beams of light were polarised in planes at right 
angles to each other, so that by rotating the Nicol 
analyser the light intensity of the two fields could 
be made to match; the angular position of the 
analyser was indicated on a circular scale calibrated 
in degrees of temperature. By the use of suitable 
monochromatic screens there was no high limit to 
the temperature that could be measured with this 
instrument,.but it was subject to the same inherent 
drawbacks of “‘ black body ” conditions asthe Féry 
pyrometer ; it could, however, be more easily and 
accurately standardised. 

During the war years, it was necessary to concen- 
trate on the production of existing forms of tempera- 
ture-measuring instruments for which there was a 
large demand and, although modifications and im- 
provements were made, no new developments 
occurred until 1921, when an alternative form of 
optical pyrometer was introduced. In about 1902, 
Morse, in America, introduced @ pyrometer that 
matched the light given by a bright incandescent 
lamp filament with that emitted by a hot body, this 
being done by in ing the filament between 
the eye and the hot body, and adjusting the current 
through the lamp until a portion of the filament 
was of the same colour and brightness as the object, 
and thus became invisible. The current throtigh the 
lamp was then a measure of the temperature of the 
hot body. 

Holborn and Kurlbaum independently designed 
an improved form of the instrument by fitting an 
optical objective and eyepiece, thus bringing an 


‘imfiage of the hot body into the plane of the lamp 


filament. The National Physical Laboratory, in 
1922, used an improved form of this instrument for 
precision work, and about the same date, Mr. R. 
Griffiths, who was then on the staff of the Labora- 
tory, designed a simple form.of disappearing-filament 
pyrometer in which an ammeter calibrated with a 
temperature scale was incorporated as a part of the 
instrument. This instrument is illustrated in 
Fig. 11, on this page. It is simple and convenient 
to use and large numbers of them are now ém- 
ployed in industry. 

Prior to 1920, a considerable demand existed for 
a suitable instrument for measuring the tempera- 
ture of rapidly-moving surfaces, such as the hot 
rollers of calendaring machines, which had been 
done previously by using thermopiles placed near the 
rollers and estimating the heat lossin theintervening 
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THREE-ZONE FURNACE-TEMPERA- 
TURE CONTROLLER. 


air layer. In 1921, C. C. Mason suggested the use 
of two iron-constantan thermocouples made so that 
the junctions were in the form of long conical points 
slightly rounded at the tips. These junctions, when 
brought into contact with the roller, would register 
the temperature on a thermo-electric indicator. 
In 1926, at the suggestion of J. L. Orchard, the 
Cambridge Company discarded the point contact 
method and patented a contact pyrometer in the 
form of a thermocouple of rustless steel and con- 
stantan welded and rolled into a thin strip. This 
strip was mounted so that it could be slightly 
sprung, and when pressed on to a hot roller would 
conform to its shape with the therméjunction in the 
centre. Thus a considerable length of strip on 
each side of the junction would be heated and con- 
duction errors along the thermocouple reduced to a 
minimum. These surface pyrometers are made with 
one or more thermocouple strips connected to a small 
self-contained indicator and are rapid in action ; 
they may also be employed with suitable recorders. 
The applications have been extended widely, and 
models are now made in about 24 different forms for 
use on the platens of moulding presses for plastics, 
steam-heated rolls, hot billets, bearing and other 
surfaces of engines, electric motors, etc. 

Since 1925, many modifications and improve- 
ments have been made in the standard types of 
temperature-measuring instruments already des- 
cribed, but the main progress has been in the 
automatic regulation by instruments of the sources 
of heat supply to various industrial processes. This 
has entailed the design of systems for regulating 
the flow of gas, electricity and steam, by one or 
other of the many forms of thermometers now 
available. Reference has already been made to 
temperature regulators supplied in 1885 and 1909, 
and in 1922, W. H. Apthorpe invented his direct 
reading thermo-electric indicator designed for the 
automatic control of temperatures in any process 
where the sensitive element can be an electrical 
resistance thermometer, a thermocouple, or a Féry 
telescope. The apparatus comprised a millivoltmeter 
with a calibrated temperature scale, and near the end 
of the instrument pointer was fitted a light thermo- 
couple connected to a moving-coil relay. A movable 
arm carrying a small continuously-heated electric 
coil was set to the control point on the temperature 
scale, and when this temperature was reached the 
thermocouple on the indicator pointer was brought 
opposite the heater. The electromotive force thus 
set up energised the relay which, in turn, operated 





a 
a 
C 
I 
r 
r 
t 
j 
‘ 

‘ 












MAY 25, 1945. 





ENGINEERING. 


403 








mechanism controlling the supply of heat to the 
furnace, vessel or room of which it was desired to 
control the temperature. This indicator was applied 
successfully for many years, but has now been 
superseded by other models. 

The next development was in 1925, when the 
Cambridge hydrostatic regulator, an improved form 
of the H. and M. regulator already referred to, was 
jntroduced. This was designed for controlling 

s by the opening or shutting of valves or 
dampers, and employed a vapour-pressure dial 
thermometer system as the temperature measuring 
wit. The control mechanism is operated by hydro- 
static or pneumatic pressure applied to a large 
diaphragm which, in turn, operates the main 
control valve. The temperature-sensitive bulb is 
connected to two Bourdon tubes in parallel, one 
operating a dial pointer, and thus indicating the 
temperature, while the other may be rotated so 
that a second pointer can be set at the temperature 
it is desired to maintain. The controlling Bourdon 
tube is connected by a link mechanism to a lever 
hinged on a diaphragm which closes one end of a 
relay valve chamber. As soon as the control point 
is reached, the second Bourdon tube commences to 

rate the lever and opens or closes the relay 
valve which, in turn, controls the water or air 
on one side of a large diaphragm-operated 
valve in the supply line. Similar regulators using 
mercury-in-steel thermometers with a self-contained 
valve mechanism were developed later. These 
instruments have found wide application in . the 
control of steam-heated processes and have 
been found useful for controlling the flow of gas, 
oil, air and water. They have proved reliable 
in practice and are still supplied in considerable 
numbers. 

Concurrently with the development of the auto- 
matic regulators just referred to, the mercury-in- 
steel and vapour-pressure dial and recording thermo- 
meters were also widely employed for automatic 
temperature control, being adapted for this purpose 
by fitting an electric contact to the pointer or pen 
and another contact which can be moved to any 
desired point on the scale; these contacts can 
carry cient current to operate auxiliary con- 
tactors and thereby to control loadings up to 
30 amperes. The accuracy obtainable with these 
instruments, which is about 1 per cent. of the scale 
range, has proved sufficient for many applications, 
and considerable numbers are now employed in 
many industries. 

In 1930-31 was introduced a series of robust and 
accurate temperature controllers operating on the 
potentiometric principle, which were to some extent 
developments of the Callendar recorder. In this 
connection it is interesting to recall that, in 1899, 
Professor Callendar demonstrated four of his re- 
corders before the Royal Society, one being arranged 
as an automatic temperature regulator, maintaining 
a gas furnace at a constant temperature of 1,000 deg. 
C., within 4 deg. The potentiometric regulators 
possess the considerable advantage that they do not 
require the use of intermediate units, such as external 
relays, in order to supply sufficient energy to operate 
the necessary controlling switches or motors; they 
are capable of breaking a current of 10 amperes at 
250 volts, and are driven by a continuously running 
motor. The range of instruments now available 
comprises a recording controller with a continuous 
chart 7 in. wide, a non-indicating and non-recording 
controller only, and an indicating direct deflectional 
regulator employing a mechanism giving “ knife 
edge’ control. The general principle of operation 
is briefly as follows :—The detecting element is a 
thermocouple connected to a potentiometric circuit, 
the balanced or “null” position of the galvano- 
meter pointer being adjusted by a rheostat to corre- 
spond with the temperature to be maintained. 
Any deviation from this temperature deflects the 
pointer, and, through a device operated continu- 
ously by the driving motor, causes the tilting of a 
robust mercury switch, thus making or breaking 
electric contacts which operate other switches, 
valves, etc., controlling the supply of heat to the 
furnace. These regulators are capable of controlling 
to within 0-1 per cent. of full scale. Various minor 
improvements have been made in them subse- 
quently andgthey can now be arranged as zone 


controllers, to regulate the temperatures of two, 
three or more zones of a large furnace, or a series of 
furnaces, and also as time-temperature controllers 
in which a cam-mechanism enables the temperature 
to be varied in accordance with a pre-determined 
programme. Fig. 12, opposite, shows a non-indicat- 
ing controller with three-zone control. 
Several other forms of temperature regulators 
have been developed by the company, among them 
being a gas regulator, which is a simple self-con- 
tained instrument employing a vapour-pressure dial 
thermometer arranged for fitting directly into a gas- 
supply pipe, an internal by-pass being incorporated. 
One form of this instrument, introduced in 1932, is 
employed on the gas-heated metal pots of Linotype 
machines used in printing works. Another self-con- 
tained regulator which has proved successful is the 
Cambridge thermometer regulator introduced in 
1936. This is a 4-in. dial thermometer, which may be 
of either the vapour-pressure or the mercury-in-steel 
type, fitted with adjustable contacts connected to a 
tilting mercury tube switch, and enclosed in a metal 
case. The switch, which is arranged to open the 
circuit when the desired temperature is reached, 
is capable of carrying up to 20 amperes at 250 volts. 
The thermometer tor is employed for con- 
trolling the temperature of moulding platens in the 
plastics industry, developing baths and oil baths. 
The most recent development is that of indicating 
or recording thermometers in which the active 
element is a photo-electric cell mounted in a tele- 


scope tube. They are employed for high-temperature 


Also | work and have the advantage of being very rapid 


in action, their rapidity being limited only by the 
speed with which the indicating or ing instru- 
ment can res The response curve of the 
photo-cell is such that it opens out rapidly at high 
temperatures and thus gives an open scale at about 
the working temperature. These thermometers are 
still in the process of development. Thus progress 
has been continuous for the past 50 years and the 
of tem ing instruments now 
evallablo covers the Fequiroments of peactioally all 
industries from cold storage to steel manufacture. 
(T'o be continued.) 
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Constructional Steelwork Simply Explained. By Dr. 
OscaRk FaBer, O.B.E., M.Inst.C.E. Second Edition, 
Oxford University Press (Sir Humphrey Milford), 
Amen House, Warwick-square, London, E.C.4. [Price 
6s. net.) 

Dr. Faser’s well-known text-book, originally 

published in 1927 and reprinted twice subsequently, 

now appears in a new edition with various additions 
and modifications. The most important changes 
are the inclusion of a chapter on welding, and the 
adoption of the increased working stress of 8 tons 
per square inch, in the specimen calculations, as 
permitted by the code of practice for the design 
of steel structures published by the Steel Structures 
Research Committee of the Department of Scientific 
and Industrial Research. The author points out 
that the omission of the method of design given in 
the final report of the Committee is deliberate, as 
he considers this somewhat complicated method to 
be outside the scope of the book, which is intended 
to be essentially a simple introduction to the 
subject—an intention which is amply fulfilled. “I 
have used no mathematics,” Dr. Faber stated in 
the preface to the first edition, 18 years ago; “‘ the 
really basic things which need to be understood 
first are explainable without them. I have found in 
practice more errors of design result from failure to 
understand the simple things, and stupid mistakes 
in simple arithmetic, than from any other cause.” 
This declaration sounds the keynote to the book. 











ALcOMAX II PERMANENT MAGNETS.—The Permanent 
Magnet Association has announced that an improved 
modification of the magnet alloy Alcomax, known as 
Alcomax II, is now being produced. The magnetic 
energy of the new material is stated to be over 4 mega- 
gauss-oersteds at an induction density of 10,000 gauss. 
It has a remanence of from 12,000 gauss to 13,000 gauss, 
together with a coercivity of 650 oersteds to 500 oersteds 
in the preferred direction of magnetisation. The aniso- 
tropy of the material is permanent, being unaffected by 





repeated magnetisation and demagnetisation. 













































































THE DEVELOPMENT OF THE 
TORPEDO—I. 


By Commanper Peter BETHELL, R.N. 


To understand the history of latter-day wars, 
some comprehension of the technical problems 
involved is essential; it does not suffice for the 
historian to be equipped with an Arts degree and 
a stock of maxims dredged from Mahan or Clause- 
witz. Most citizens understand how a naval gun 
or a howitzer does its work, because the basic 
principles are the same as those of small arms ; 
while. the average civilian has an excellent appre- 
ciation of the functioning of modern bombs, and 
may even tend to become a bore on the subject. 
Of all offensive arms, the torpedo is the least 
understood, and the inquiring person who turns 
to encyclopedias finds no more than a dim and 
turgid summary, which leads him to class the 
weapon with Aldous Huxley’s old man of East 
Anglia—whose loins (it will be recalled) were a 
tangle of ganglia. The torpedo has no conceivable 
role in peace, and in time of war is confined to 
maritime use; hence it remains as unnoticed in 
print as it is unseen in action. No standard work 
in the English language about torpedoes is, or ever 
has been since 1880, available to the public; nor 
would it sell if it were. The relevant chapters in 
the classic work on submarines by Commander 
Sueter (now Rear Admiral Sir Murray Sueter, C.B., 
M.P.) merit attention even to-day; but this book 
was published in 1907,* and the locus classicus is a 
French work,f although France has had less success 
with the torpedo in war than any other large Power. 

In the country of the blind the one-eyed man is 
king, and it has been possible in the past for pseudo- 
technical writers and frauds to feed the public with 
articles and even books relating to underwater 
weapons, displaying in the process a floridity of 
imagination so reckless as to amount almost to 
invention. At the other end of the scale stand the 
patent specifications, and, while much merit is to 
be acquired from a study of these, it is usual for 
governments to forbid the publication of patents 
covering new and improved munitions of war. It 
should be possible to steer a middle course, and to 
give a factual account of the development of the 
torpedo without recourse to misstatement, or offence 
to security. 

In the form now generally understood, the torpedo 
was the conception of one man, and Robert White- 
head must take rank with Berthold Schwarz,{ the 
inventor of firearms. It has brought about pro- 
found and far-reaching changes in tactics and naval 
architecture, whole new classes of warships having 
been constructed to project it or to repel its attacks. 
While displaying a conservative streak which bears 
witness to the excellence of Whitehead’s original 
conception, the automobile torpedo has taken 
advantage of the progress madé in many fields of 
engineering technique, and there should be few 
engineers who would find nothing of interest in any 
part of it. In the war of 1914-18, the torpedo was 
a major weapon of the U-boat campaign which 
nearly. forced this country into surrender. The 
same weapon was chosen by the same people for 
the same purpose in the present war, with a measure 
of success which may not be inferred because the 
statistics of it have not been published. The people 
of a maritime Power can hardly remain indifferent 
to a machine which, in the past 30 years, has sunk 
more tonnage than all other agencies combined. 

Sir Thomas Browne observed, 400 years ago, 
that “ Torpedoes deliver their opium at a distance, 
and stupifie beyond themselves.” He was referring 
to the cramp-fish or electric ray, but the description 
is not inapt for the modern torpedo. The word 
appears to have been first applied to under-water 
weapons by Robert Fulton in about 1805, though 


* The Evolution of the Submarine Boat, Mine and 
Torpedo, by Comdr. Murray Sueter, R.N. Portsmouth : 
J. Griffin and Company, 1907. 

t Mines et Torpilles, by Henri Stroh. Paris: Armand 
Colin, 1924. It appears to be a re-write of the correspond- 
ing chapters in the substantial work, Sous-Marins, Tor- 
pilles et Mines, by M. Laubeuf and H. Stroh, published by 
J. B. Balliere et Fils in 1923. 








t His secular name was Constantin Anklitzen. 
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the writer is not convinced that David Bushnell’s 
contrivance of 1776, presently ‘to be described, may 
not then have been called by the same name. It 
will be seen that several distinct classes of such 
weapons have been known as torpedoes, including 
a number that would now properly be categorised 
as mines ; indeed, it was necessary for Whitehead’s 


machine to be distinguished by the pleonasm “ fish | bee 


torpedo.” The modern Italian word for a sea-mine 
is torpedine; but the automobile weapon is called 
by the delightful name siluro, this having a very 
oblique connection with the turbulent tribes 
inhabiting the Caerwent district in Roman times. 
Numerous slang terms for the torpedo have been or 
are used; baby, mouldy, banana, fish, tinfish, 
tiddler, and bloater (the latter employed by purists) 
are easily explained, but what is the derivation of 
the esoteric name twickenham, still occasionally to 
be heard ?. The equivalent German slang is “ der 
Aal” (eel). 

In the present series of articles it is intended to 
discuss the several forms of under-water munitions 
that have contributed materially to the genesis of 
the modern torpedo, and to do so chronologically ; 
reviewing in turn the “placed” or dumb torpedo, 
the spar torpedo, the towing torpedo, the auto- 
mobile type, the dirigible weapon which may or 
may not be automobile, and, finally, the projectile 
torpedo. It should not be supposed that the 
automobile variety is the only one to have survived 
into modern times. 

The relatively’ late appearance of weapons de- 
signed to attack ships below the water-line can be 
explained by the fact that, until a century ago, no 
explosive substance existed except gunpowder, 
which (to paraphrase Oliver Cromwell) is inert 
when wet. Primitive methods of constructing 
charge cases could not be relied upon to keep your 
powder dry, and for many years this circumstance 
kept inventors in doubt as to whether a submerged 
explosion was even possible. It was all very well 
for Ben Jonson in 1625 to sing the praises of Van 
Drebbel’s submarine boat, as :— 


*“. . an invisible eel, 
To swim the Haven at Dunkirk and sink all 
The shipping there . . 
A most brave device 
To murder their flat bottoms.” 


Jonson was not here in one of his rare moods, and 
the passage can be classed with modern comic songs 
about “‘ Hitler’s Secret Weapon.” It can safely be 
said that nobody at that epoch had any clear idea 
as to the means to employ for murdering bottoms, 
and that matters remained thus for many years 
afterwards. 

In 1775, David Bushnell graduated from Yale 
College, where he had satisfied himself that a charge 
of gunpowder could be made to explode under 
water, and proceeded to make a large buoyant 
container holding 150 Ib»and set off by a gun-lock 
controlled by a clock; he himself termed this 
device a ‘‘ Submarine Magazine.” It was designed 
to be fixed to the bottom of an enemy ship by means 
of a line attached to a wood-screw, the latter mani- 
pulated from inside the submersible craft carrying 
the charge. The clock mechanism could be pre-set 
to any time up to 12 hours, and was set in motion 
by the release of the magazine from the craft. 

The craft itself is of considerable intrinsic interest, 
and is generally admitted to have been the earliest 
practical submersible.* For the purposes of this 
article, however, it is enough to recall that the 
vessel’s sole occupant was required to turn the 
crank of the propeller shaft with his left hand, 
steer with his right, control buoyancy by means of 
foot-operated flood-valves, while manipulating bal- 
last, pumps, and the magazine attachments with 
other of his organs unspecified ; and to do all this 
in the dark. In building this craft, the Turtle, 
which seems to have been the first to utilise the 
screw—here of Archimedean type—for propulsion, 
Bushnell obtained encouragement and financial help 
from George Washington. The manning problem 
presented obvious difficulties, since successful opera- 

* Sir William White, Chief Constructor at the Admir- 
alty, went a good deal farther than this. Writing in 
1905, he said: “It cannot be claimed that any new 
principle of design has been discovered or applied since 
Bushnell.” 








tion of the vessel would have given full-time employ- 
ment to an intelligent octopus ; but (says Bushnell), 
“‘ after various attempts to find an operator to my 
wish, I sent one who appeared more expert than the 
rest to New York.” 

A suitable target was found in the shape of the 
Eagle, flagship of Admiral Lord Howe, who had 
m sent out to attempt a settlement with the 
disaffected colonists, “‘ or else.” He was not on 
board. when Bushnell’s submarine, occupied by 
Sergeant Esra Lee, made her attack. The sergeant 
found that he could not pierce the Eagle’s copper 
sheathing with the wood-screw provided, and in 
trying to move to another spot he lost the target 
altogether. He was therefore forced to scuttle the 
craft, casting loose the magazine, which had been 
set to explode after one hour, and did so. This 
extremely brave and ingenious venture is seen to 
have come very near to success, and almost certainly 
would have succeeded if the Eagle had not been 
coppered ; the copper sheathing of British warships 
had not then been long in vogue.* 

Bushnell’s project was re-examined a few years 
later by Robert Fulton, who had worked as a gun- 
smith in the Revolution and who spent the years 
1786 to 1797 in this country, occupying his remark- 
able mind with various engineering plans and 
supporting himself by painting miniatures. Crossing 
the Channel, he spent much time in trying to interest 


which he sank the brig Dorothea off Walmer Castle 
by a submerged charge of 170 lb, of gunpowder, in 
the presence of Pitt and other distinguished specta,. 
tors. Earl St. Vincent, then First Lord, delivereg 
himself of a characteristically pungent observation 
about Pitt and his advocacy of such a mode of 
warfare; and there the matter rested. Fulton 
received about 15,0001. for his services, but British 
writers have not always made it clear that he kept 
the American Government minutely informed of his 
proceedings while abroad. 

Fulton returned to America at the end of 1806; 
and, after a number of embarrassing mibssfires, 
succeeded in destroying a vessel in New York 
Harbour with a submerged charge. In official 
trials against the sloop Argus, however, Fulton’s 
machines altogether failed; because Commodore 
Rodgers, the officer entrusted with the preparation 
of the ship, surrounded her with such a formidable 
array of obstructions and booby traps that the 
great inventor had to own himself beaten. But, as 
Fulton pointed out, a form of attack that demanded 
such extraordinary measures on the part of the 
defence could scarcely be ignored. His pamphlet, 
Torpedo War; or, Submarine Explosions, published 
at New York in 1810, was the first work printed on 
the subject of under-water weapons, and attracted 
almost as much attention as it deserved. Fulton is 





remembered chiefly for the important part he played 
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the authorities in a proposal that was to “‘ deliver 
the French and all the world from British oppres- 
sion,” but not until 1800 was the scheme approved 
by a Commission appointed by Napoleon. The 
vessel then constructed, which was completed in 
May, 1801, was the first successful submarine. 
She was 21 ft. long, and manual propulsion gave 
her a speed of something over a knot for short 
distances. With this craft, the Nautilus, Fulton in 
August destroyed a small sloop in Brest Harbour 
as a demonstration, by means of a 20-lb. charge of 
gunpowder affixed to her bottom. There ensued a 
prolonged wrangle between the Directory and 
Fulton as to the conditions under which the Nautilus 
was to be used; a scale of remuneration in respect 
of British warships destroyed was at last agreed 
upon, but the negotiations finally broke down in 
February, 1804, because the French refused to grant 
belligererit status to Fulton’s crew. 

Fulton thereupon reappeared in England under 
the name of Francis. His submarine-boat scheme 
was pronounced impracticable by the Commis- 
sioners whom Pitt appointed to examine it ;+ 
whereafter Fulton conceived an attack on the 
French fleet at Boulogne with ‘‘ Catamarans ’”’ or 
floating mines. This attack, launched under 
Admiral Lord Keith in October, 1804, was a failure 
in every respect; but the inventor did something 
to redeem it a year later by a demonstration in 





* Copper sheathing had been introduced in 1761 
(H.M.S. Alarm), but did not become general in the 
Royal Navy until 1780. 

t Sir Joseph Banks, Sir Home.Popham, Major Con- 





greve, John Rennie, and Mr. Cavendish. 





British “Human TORPEDO.” 


in the advancement of steam navigation, but his 
work in exactly the opposite direction was by no 
means negligible. 

At this date, and for half a century later, the 
difficulty was to get the torpedo to the target. 
Several of Fulton’s schemes were in this respect 
more than a little wild, notably one proposing that 
the line of a harpoon shot into the bow of the 
enemy ship should be connected to a bridle, of 
which one leg was attached to a float while the 
other supported an explosive charge fitted with a 
clockwork fuze. 

The dumb torpedo, placed by a submarine 
assailant, was a plan that Fulton owed to Bushnell ; 
and it would be a mistake to suppose that this 
particular idea withered swiftly into obsolescence. 
A submarine boat was built at New York in the 
Civil War, with the intention of using her to fix 
explosive charges beneath the Merrimac, then under 
construction, but was never commissioned. One of 
the earliest French submarines, the Goubet I (1887), 
was designed to carry two static torpedoes for fixing 
to an enemy ship’s bottom, but this vessel, like 
other contemporary maritime duds, was sold to 
Brazil. 

Another version appeared at the end of the 
Great War, when Major Rosetti and Surgeon Lieut. 
Paolucci entered Pola harbour on a small and, to 
some extent, submersible craft propelled by com- 
pressed air. Two static torpedoes were carried, and, 
after much difficulty with hooms and obstructions, 
the operators succeeded in attaching one of them 
to the Austrian battleship Viribus Unitis. The 
attackers were then detected by searchlights, and 
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shortly afterwards found themselves in a truly 
appalling position—on the quarter-deck of the 
Viribus Unitis, with three minutes to go. Both of 
these gallant officers escaped with their lives when, 
at 6.30 a.m. on November’ 1, 1918, the battleship 
plew up beneath them. 

In January, 1943, British “ human torpedoes ”’ 
or “Chariots” were used to sink the new cruiser 
Ulpio Traiano and severely to damage a transport 
in Palermo Harbour. From the few details of this 
weapon released fifteen months later, it appears to 
be rally similar to the Italian machine which 

‘ of the Viribus Unitis, except that it is 
stated to be electrically propelled. According to 
one account, the “‘ Chariot ’’ was developed from 
a pattern invented by Comdr. G. Herbert during 
the Great War. It is illustrated in Fig. 1, opposite. 

It is not clear if the midget submarines used by 
the belligerents in the present war have employed 
static torpedoes. The Japanese type encountered 
at Pearl Harbour, Sydney and Diego Suarez, of 
which some details were given in this journal,* 
appears to have been armed with automobile tor- 

only. The published accounts of the abortive 
Italian raid on Malta made on July 26, 1941, do 
not exclude the suggestion that some form of static 
torpedo may have been carried by the small sub- 
mersible craft among those engaged in the attack. 
On September 22, 1943, the British midget sub- 
marines X6 and X7 severely damaged the battleship 
Tirpitz in Altenfjord; at least one newspaper 
account spoke of “two torpedo hits,” and as a 
distinguished naval commentator said that the 
midgets “ got their torpedoes home,” it appears 
that orthodox automobile torpedoes were used in 
this affair: 

(To be continued.) 





THE ADMIRALTY RUBBER METER. 


THE increased use of vulcanised india rubber as an 
engineering material has been attended with some 
problems in connection with ensuring uniformity of 
characteristics to meet particular requirements. Pro- 
bably the most difficult of these problems has been the 
determination of hardness, since rubber is obviously 
incapable of being tested for this property by any of 
the indentation methods now generally employed 
with metals. In an article on the testing of rubber 
published in the issue of Encry@rrine for October 13, 
1944, page 281, reference was made to several com- 
mercial forms of instrument for rubber hardness test- 
ing, and, by the courtesy of the Chief of Naval Infor- 
mation, we are now able to give some particulais of the 
Admiralty rubber meter as desigred and manufactured 
in the Naval Ordnance Inspection Department, Sheffield. 
This article is illustrated by Figs. 1 to 5, page 410. 
The range’ of the new instrument covers the main 
requirements of rubber as used jn engineering, which 
may have to be soft and pliable when for pneu- 
matic diaphragms, of medium hardness®r gaskets for 
watertight joints, or much harder for the washers of 
joints subjected to high pressures. In the initial stages 
of development the instrument gave good service, but 
some difficulty was experienced due to friction arising 
from non-centralisation of the load. These drawbacks 
have now been overcome and the latest patiern of 
instrument here described is one of the precision type 
yielding uniformly accurave and reliabla results. 

The design was worked out to conform with the 
recommendations in the British Standard Specification 
903-1940, which lays down certain definite conditions 
under which rubber hardness determinationr are to 
be made. The relevant paragraph isas follows: “ The 
rubber test-piece shall be supported on a horizontal 
rigid surface. A plunger terminating in a rigid ball 
# in. (2-38 mm.) in diameter shall be pressed for 
five seconds vertically on the rubber, the load on the 
ball being 30 grammes and the position of the plunger 
tead by any-suitable means. An additional load of 
535 grammes shall then be applied and maintained for 
30 seconds, and the position of the plunger shall be 
read again. The part of the plunger in contact with 
the rubber shall nowhere exceed ¥ in. in diameter. 
During the loading periods the apparatus shall be 
gently vibrated, preferably by means of a buzzer, to 
overcome any friction. The movement of the plunger, 
that is, the difference between the two readings, ex- 

a in hundredths of a millimetre is the Hardness 

umber.” 

It will be observed that. the specification, while 

* ENGINEERING, vol. 156, page 276 (1943). _ 

t Rear-Admiral H. G. Thursfield, in The National 
Review, May, 1944. 








specifying the amount of load, nature of the loading 
point, and time of application of the load and defining 
what constitutes the hardness number, does not describe 
any particular instrument by which the conditions can 
be met. At the same time, the recommendations are 
adopted in the Naval Ordnance Rubber Specifications 
and the Admiralty rubber meter was accordingly 
designed to provide a reliable means of carrying them 
into effect, ing in mind that robustness both in 
general construction and in detail was required to 
render the instrument capable of hard routine service. 
The external view, Fig. 1, shows the general construc- 
tion of the instrument. A cast-iron column having a 
rectangular base is attached to a strong wooden case 
which also houses the vibrating mechanism. The top 
of the column is bracketed out to carry the load-applying 
gear, while a projection at the base carries the table 
on which the rubber test-piece is supported, the table 
being adjustable in the vertical direction. A boss at 
about the centre of the column provides for the attach- 
ment of the measuring device which is a dial indicator 
having a freely-moving plunger. The various 

can be readily identified in Fig. 1, and some of them 
in Fig. 3, the latter also showing the assembly of the 
vibrating mechanism on the column flange. 
is supported on one fixed pin at the back and two 
adjustable levelling screws at the front, as shown in 
Fig. 1. The projection seen at the top of the column 
in Fig. 2 toward the right is a T-shaped fitting having 
a pair of spirit levels at right angles for ensuring that 
the common axis of the loading spindle and the indi- 
cator plunger is truly vertical. The base, in plan, 
measures 6§ in. by 5} in., and is 4§ in. deep. The 
overall height of the instrument is 17$ in. 

It will be clear from Fig. 1 that, in order to ensure 
accurate results, the axis of the loading gear spindle, 
the indicator plunger and the table spindle must be 
all coincident. The holes in the two projecting portions 
of the column are, therefore, bored at the same time, 
and the dial indicator is pivoted on its supporting bolt 
so that the plunger can be set in a truly vertical position 
and then locked. The table spindle is 1 in. in diameter 
and is a smooth sliding fit in the column bracket, 
which is of the split type, so that locking of the table 
is effected by a cramping screw with a cross handle. 
The table is of mild steel plate } in. thick, ground 
parallel on both sides and attached to a flange on the 
spindle by screws. The surface is 5 in. by 3 in. The 

ial indicator is of the “John Bull” type manufac- 
tured by Messrs. British Indicators, Limited, St. 
Albans. The dial is about 1} in. in diameter and is 
graduated in 100 divisions, each graduation repre- 
senting a plunger movement of 0-01 mm. The pointer 
rotates in an anti-clockwise direction. The plunger 
passes right through the body, and into its lower end 
is screwed a steel contact pin while an adaptor is 
screwed into the upper end. The indicator is shown 
in Fig. 4 with the normal contact tip in position. The 
ball end is formed by soldering a ¥ in. Hoffman ball 
into a socket. The function of the small alternative 
contact tip in the middle foreground will be explained 
later. The adaptor is of mild steel and is finished 
with a conical point having an included angle of 
20 deg. and a oplideleds tip with a radius of 0-02 in., 
this part being hardened. As received, the indicator 
contains two springs, but before assembly in the 
instrument one is removed and only a light hair spring 
is left. The total weight of the 
ments, plus the torsion of the 
working position, is 30 grammes. 

The loading device is seen in position in Fig. 2 and 
dismantled in Fig. 5. In the latter, on the left, is a 
weight of mild steel, 24 in. in diameter by 1 in. thick. 
It is screwed on to the lower end of the spindle seen 
to the right of it. The total weight of the assembly 
thus formed is 535 grammes, which figure is engraved 
on the side of the weight. The spindle passes through 
the sleeve seen on the right in Fig. 5, there being y in. 
clearance each side between the two. The upper end 
of the spindle is formed with a flange with a radius 
underneath it, the flange resting on the top of the sleeve 
and the radius ensuring automatic centring. The 
sleeve is carried, with a running fit, in the bush which is 
seen to the left of it, the bush having a helical slot as 
shown extending round half its seatiibery. A knurled 
handle screwed into the sleeve passes through the slot 
and it will be clear from Fig. 2 that movement of this 
handle round the axis of the sleeve will raise or lower the 
sleeve, with the spindle and weight, according to the 
direction of movement. The lower end of the spindle 
is bored to form a deep socket, into which the adaptor 
of the indicator enters. The socket is larger in diameter 
than the adaptor and has a hardened conical end with a 
a ge radius of 0-02 in. at the tip. As shown in 

ig. 2, the spindle is resting on the tip of the adaptor 
so that the load on the test-piece due to it and the 
weight is all transferred through the indicator contact 
point. It will be noted that the spindle flange at the 
top is clear of the sleeve and, therefore, since the 
spindle has also side clearance in the sleeve there are 
no frictional losses which might tend to lessen the 





unger with its attach- 
ir spring at its usual 
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load. The socket in the spindle is sufficiently deep to 
ensure that the spherical tip of the adaptor is well 
above the centre of gravity of the mass of the weight 
and spindle, so that there is no lateral thrust on the 
indicator plunger. 

When the load is to be removed from the test-piece, 
as will be clear from Fig. 2, rotation of the sleeve 
handle towards the right will raise first the sleeve and 
then the spindle and weight. The enlarged part of 
the spindle seen above the weight enters a hole in the 
top bracket of the column and ensures the centring 
of the spindle in its top position. By a turn of the 
handle of 180 deg., that is, the full length of the helical 
slot, the bon 43 assembly is lifted through about % in. 
A slight notch in the slot at its top end ensures that the 
handle will remain in the upper position until lowering 
is required. The vibrating device needs little com- 
ment. As seen in Fig. 3, the lower assembly is a 
G.E.C. bell transformer, that is, a transformer for 
changing a 200/250 volt input to the low output of 
4 volts, 8 volts or 12 volts. It is stated that by using 
the 4-volt tapping the instrument can be used over 
extended periods without attention. 
assembly will be recognised as an electrically-operated 

uzzer, the vibration of the armature settirg up 
sufficient vibration to prevent any static fricti 
developing in the moving parts. The control switch, 
wired in series with the transformer input, is situated 
on the front of the instrument base, as seen in Fig. 1. 
_ The method of using the instrument can be readily 
inferred from the recommendations quoted from the 
British Standard Specification. It will be clear that 
the initial setting is done with the weight assembly in 
the raised position, the initial load on the test-piece 
being that due to the weight of the plunger only. The 
test-piece, for which a minimum size is stipulated, is 
Fee eee eee ehh it then mined ee 
required to make the necessary contact, etc., and 
in position. The load is applied carefully nad with 
a normal reading the indicator pointer is watched 
for a period of 30 seconds. It should move quickly 
when the load is first applied, then more slowly and 
afterwards should remain practically steady during 
the last ten seconds of the test. The test is repeated 
at several positions on the sample and the average of 
several closely-agreeing readings is taken as the hard- 
ness number of the sample, Precise and detailed 
instructions for use are issued with the instruments. 
For certain of the synthetic rubbers, an additional test, 
known as “ Penetration Set,” has been devised. The 
Admiralty rubber meter is modified only by the sub- 
stitution of the contact pin seen in the foreground of 
Fig. 4, for the standard ball-ended contact point shown 
in place on the plunger of this illustration. This pin is 
dz in. in diameter and has a hemispherical end with a 
radius of x, in. The method of carrying out the test 
is somewhat different from the standard hardness test 
since the load is first maintained for five minutes, the 
vibrator being switched on only for the last five seconds 
of every 30 seconds period of this time. At the end of 
the five minutes, a reading is taken and the load is then 
removed with vibrator still running. The vibrator is 
then run for one minute, after which a second reading 
is taken. By multiplying this second reading by 100 
and dividing the product by the first reading, a per- 
centage value, termed the “ Penetration Set,” is 


obtained, which is of considerable use as a rapid 


acceptance test by comparison with a known standard. 
Here again, however, it is the average of several tests 
on different parts of the same sample that is taken as 
the final result. 





THE MELCHETT MEDAL.—The Council of the Institute of 
Fuel have decided to award the Melchett Medal for 1945 
to Professor C. H. Lander, C.B.E., whose work in con- 
nection with fuel during the past 30 years is well known. 
During the war, and in collaboration with other scientists, 
he has also effected many developments, to some of 
which he may be able to refer when giving the Melchett 
Lecture to the Institute next October. 





LOCOMOTIVE BALANCING.—The Association of Ameri- 
can Railroads have recently carried out some tests on 
different locomotives to ascertain the best methods of 
balancing rotating and reciprocating masses. A summary 
of the report was given in Railway Age for March 31, 
1045. The pendulum, or centre of percussion, method of 
determining the proportion of the cOnnecting-rod mass 
which may be regarded as rotating is recommended fn 
preference to the simple method of weighing the big end 
while the rod is horizontal. Some degree of recipro- 
cating balance is considered desirable, unbalance of more 
than 8 Ib. per ton weight on each side of the engine being 
found objectionable. An overbalance of 100 Ib. per wheel 
for all driving wheels shows very low dynamic-augment 
effect on the track, and overbalance can be increased to 
200 Ib. per wheel before the hammer-blow effect becomes 
troublesome at high speeds. 
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DISTANT-READING GYRO- 
MAGNETIC COMPASS. 


FotLowine the rapid development of multi-engi 
heavy bomber aircraft in the late ‘thirties, the Air 
Ministry reviewed the question of producing a compass 
capable of indicating a steady heading under all normal 
conditions of flight and in various parts of the aircraft 
simultaneously. A compass was required which would 
not be affected by rapid acceleration or deceleration, 
by steep turns or other manceuvres. Ordinary magnetic 
compasses were known to be useless under such condi- 
tions, being unstable with varying airspeed or course 
and generally sluggish or inaccurate when located near 
armour plating in or around the pilot’s cockpit. The 
distant-reading (D.R.) gyro-magnetic compass was 
designed to overcome these objections, and now that 
it has five years of war-time service to its credit this 
compass is recognised as having made an important 
contribution to the development of air navigation. It 
has made possible precision track keeping and position 
finding such as was not previously attainable, and 
it has brought within reach feats of airmanship for 
which the enemy could not have been pre . The 
United States Army Air Force, the Royal Navy, the 
Royal Air Force and Dominions Air Forces all use the 
D.R. compass. Almost every long range aircraft in 
Coastal Command and in Transport Command, and 
every heavy bomber in Bomber Command is fitted 
with it ; so are many aircraft engaged on other duties. 
Credit for originating the D.R. compass is due to the 
Royal Aircraft Establishment, Farnborough, where a 
series of flight trials soon established that it would 
operate under conditions in which ordinary compasses 
could not be relied upon or would not function at all. 
In 1937, the Air Ministry approached the Automatic 
Telephone and Electric Company, Limited, Liverpool, 
with the request that they would undertake the final 
development of the instrument and its manufacture on 
mass-production lines. 

The D.R. compass incorporates a gyroscope, which 
spins at a very high speed and possesses great rigidity 
in space, so that its axis, being mounted in a gimbal- 
ring system, remains pointing to a pre-set position 
despite any relative movement of its outer case. The 

is used as a fixed datum by which changes 
of course by an aircraft are measured, any such changes 
resulting in a corresponding change of angle between 
the gyroscopic axis and the fore and aft line of the 
aircraft. This relative movement is employed to 
control an electrical transmission system by which every 
change of course is relayed to repeating compasses 
located at the various crew positions throughout the 
aircraft. It is also utilised for operating bombsights, 
automatic pilots and other equipment in the aircraft. 
The complete installation comprises a gyro-magnetic 
master compass unit, shown in Fig. 1, on this page, 
generally located in the tail of the aircraft, remote 
from any armour plating or electrical circuits liable 
to cause local magnetic disturbance ;. various re- 
peater compasses, one of which is shown in Fig. 3, 
for the pilot, observer, air-navigator, bomb-aimer, 
etc.; and a variation-setting corrector, shown in 
Fig. 2, by means of which local variation up to 
30 deg. E. or W. of true north can be allowed for. The 
various components located in different parts of the 
aircraft are connected together by an electrical harness 
screened and bonded to eliminate interference with 
radio or other electrical systems of communication. 

The master unit, Fig. 1, as its name implies, is the 
main component of the D.R. compass installation ; it 
consists essentially of a small accurately-constructed 
gyroscope, shown separately in Fig. 4 ; a north-seeking 
magnet below this and shown separately in Fig. 6; 
and an electrical transmitter, above the pe and 
shown separately in Fig. 5, by which displacements in 
terms of the heading of the aircraft are transmitted to 
the various repeater compasses through a unit called 
the variation-setting corrector. The total weight of 
the master unit is approximately 20 Ib. The gyroscope, 
which is removable as a complete interchangeable unit, 
is spherical in shape, comprising two halves, one of 
which is fixed and pivoted to the inner ring by screws, 
the other half being free to rotate about its axis. This 
axis is normally horizontal, as seen in Fig. 1, and it is 
only displaced in Fig. 4 for the purpose of illustration. 
The inner ring is pivoted to an outer ring, thus com- 
pleting the gimbal-ring system and consequently 
allowing the gyroscopic axis freedom of movement 
within +75 deg. in pitch and + 30 deg. in azimuth. 
Fhe fixed half of the gyroscope forms the stator 
of a three-phase squirrel-cage motor, power for which 
is provided by a rotary converter mounted on top 
of the master unit and driven at about 3,000 r.p.m, 
from the aircraft 24-volt direct-current supply. The 
free half of the gyroscope, consisting of a metal dome 
having very high electrical conductivity, is the rotor 
of the squirrel-cage motor and revolves in a clockwise 
direction at about 12,000 r.p.m. Owing to the high 
speed of this rotor, the gyroscope is very stable in 
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space ; and its direction is unaffected by any change 
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in course of the aircraft. This relative movement, to 
which reference has already been made, is employed 
to control the rotation of a reversing electric motor 
on top of the master unit, and this motor drives the 
transmission system to the repeater compasses. 

The ic element unit with its cover is located 
beneath the gyroscope and it is shown without this 
cover in Fig. 6. The magnetic heading is indicated 
by an index pointer on a scrle at the bottom of the 
master unit, as seen in Fig. 1. The scale is fixed to 
the inner frame to which the gyroscopic unit is also 
attached, and the index is fixed to the outer frame, 
which is secured to the casing of the master unit and 
is therefore fixed relative to the attitude of the air- 
craft. To obtain a heading, the inner frame must be 
maintained in cardinal alignment, while the outer 
frame, and consequently the index, turns with the 
aircraft. This condition is maintained by means of 
two controls, the first a precessing control, and the 
other a follow-u control. The former is based on 
& pre-determined relationship between the compass 
magnet (that is, the magnetic meridian) and a datum- 
line on the inner frame; the follow-up control is 
similarly stabilised on a further pre-determined rela- 
tionship between the gyroscopic axis and a second 
datum-line on the inner frame. Both controls, there- 
fore, are based on the position of the inner frame and 
" faa upon that the gyroscopic axis. 

control originates with the com 
magnet to whic au can be then tk ig & 6 toca 
arm is attached. The et is free to swing over an 
are of 20 deg. and it causes the contact arm to locate 
— over a strip which is divided at the centre to 
rm two insulated segments. Normally there is no 
oa between the contact and the strip, but the 
rmer is mechanically depressed by a clamping bar 
above it, which is periodically actuated by a cam on 
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a gearbox driven by the rotary converter. This con- 
verter runs continuously when the, D.R. compass is 
in use. The mechanism is such that the clamp and 
contact arm are depressed to establish contact with 


the strip for a period of two seconds in a five-second | each 


cycle. The two segments of the strip are electrically 
each to one of two pot electro-magnets 
symmetrically mounted on both sides of the fixed 
gimbal ring. One of these pot magnets is visible in 
Fig. 4 on the extreme right. At any momef&t when 
the compass magnet is off-centre (that is, when the 
pre-determined relationship between the magnet 
and the datum line on the inner frame does not 
obtain) a circuit associated with one or the other 
pot-magnets will be energised for two seconds in 
each five-second cycle. Since the copper dome 
of the gyroscopic rotor is revolving in close prox- 
imity to the pot magnet (0-006 in. air gap) eddy 
currents are induced in it. The interaction of the 
eddy currents with the magnetic field of the energised 
pot magnet produces a drag on the same side of the 
rotor as the energised pot magnet, and so provides a 
torque which precesses the gyroscope in the desired 
irection. This action takes place repeatedly in one 
maspe or. thn otek. ap fang on. Ne. pentaem, magnet © 
off centre. The periodical depression of the contact 
and clamp continues even when the magnet and datum- 
line are in alignment ; but in this condition, since,the 


contact is directly over the narrow insulated strip | i 
between the two segments, neither of the pot-magnets |. 


is energised, and no precession takes place, 

The follow-up control causes the inner frame to 
rotate in one direction or the other after the gyroscope 
axis has moved relatively to that of the aircraft. 
Immediately beneath the gyroscopic unit on its base, isa 
contact assembly consisting of a strip divided into two 
segments abutting each other. A contact arm is attached 





to the movable gimbal ring. This gyroscope switch 
is similar to that of the compass magnet, except that 
its segments are of different materials, one being of good 
electrical conductivity and of smooth surface texture 
while the other is of quartz and therefore an insulator. 
The conductor segment is in circuit with the coil of a 
two-way relay, but the insulating segment has no 
electrical connection. The relay is energised or 
otherwise, according to which of the two segments is 
in contact with the wiping arm of the gyroscope switch. 
The two-contacts of the relay are connected to opaceie 
fields of a reversible motor, the connections of which 
are such that one field of the motor is in circuit 
when the relay is energised and the other field is 
in cireuit when the relay is de-energised. By this 
soseus tho moter la made $0 zevvene apountieg St. Se 
the two segments of t! pe switch is in con- 
tact with the wiping arm. he motor is geared to the 
inner frame. “The gyroscope switch has no neutral 
position; and consequently the motor runs first in 
one direction and then in the other, depending upon 
which of the two segments is in contact with the wipi 
arm. This action causes the inner frame to oscillate 
continuously over a small angle (nggronientey. half a 
in either direction), even when the magnet is 
in line with the meridian. This oscillation ape 
from being transmitted to the compass card by means 
of a lost-motion device incorporated in the transmitter 
It is now possible to follow what takes place in the 
D.R. compass when the aircraft changes course. If, for 
example, a right-hand turn commences, the gyroscope 
axis, and consequently the wiping arm of the gyroscope 
switch, remain stable in space, whereas the fore and 
aft axis of the inner frame, and consequently the con- 
tact segments of the gyroscope switch, move clockwise. 
A circuit is thus completed between the wiping arm 
and the contact segment, through the relay switch, to 
one field of the reversing motor. The circuit so com- 
pleted causes the motor to rotate in such a direction 
that the inner frame rotates anti-clockwise, that is, 
opposite to the direction in which the aircraft is turn- 
ing. This action maintains the direction in space of the 
inner frame while the aircraft turns, so that the com- 
pass scale reading, seen through a window in the casing 
of the master unit, is correct before, during and after 


pivoted ic 
ay same of the — field. ay is one 
ing straight for a period slightly than 

teken by the turn and in any case it is than the 
normal error made by the pilot during the turn. During 
all normal movements it is the gyroscope which controls 
the compass scale, and the magnet is sig Alay to pre- 
vent the gyroscopic axis wandering from its pre- 
determined position. 

Indications of the displacement of the inner frame 
of the master unit are transmitted to the repeater com- 
passes by means of a three-wire transmission system 
comprising a transmitter in the master compass, shown 
in Fig. 5, and a number of separate three-phase syn- 
chronous induction motors located one in each repeater 
compass. The relation of the transmitter to a compass 

ter motor would be as shown schematically in 
Fig. 7, if it were not for the fact that some device to allow 
for the magnetic variation has to be interposed. The 
transmitter comprises three three-way plate switches, 
isting of one middle and two outer contact 
leaves. The middle leaf is free to move and can assume 
one of three attitudes; that is, it can contact eithur of 
the two outer leaves or remain neutral in the central 
position. These attitudes are controlled by the move- 
ments of three eccentric cams mounted on a shaft which 
is driven through gearing by the reversible electric motor 
already mentioned in such a manner that the sense of 
transmission through the cams is changed simul- 
taneously and in the same direction as the movements 
of the inner frame previously referred to. The three 
outer leaves are connected to the positive side of the 
aircraft electric supply and the three inner leaves 
to the negative side, while the three middle leaves 
are, in the simplified scheme shown in Fig. 7, con- 
nected to the three stator windings in the. repeater 
motors of the compasses. The contour of each cam 
is made up of four radii at angular intervals of 30, 
150, 30 and 150 deg. as pron and each cam is set at 


120 deg. in relation to the other two. It follows, there- 
fore, that a positive or tive supply, or no potential 
can be transmitted to of the i stator windings 
in all repeater compasses, depending on the sequence 


of the cam attitudes. Constant rotation of the cam, 
direction has the effect of setting up in each of 
motors a revolving magnetic field with 
which the rotors constantly align themselves, as they 
ore made cf other Inasinnted. 208k S028 © en 
magnet y: Twelve changes in combination 
produce one revolution of the rotor and, therefore, each 
impulse produces @ step of 30 deg. of the rotor. The 
drive between the inner frame of the master unit and 
the cam spindle is transmitted through gearing, the 
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ratio of which is such that the spindle revolves 60 times 
for each revolution of the inner frame. ‘ With this 
reduction, each revolution of the cam corresponds to 
6 deg. of displacement of the inner frame and each 
im to only half a degree. A similar gear in the 
reverse ratio, located in each of the repeater motors, 
ensures that movement of the repeater com 
is equal to and synchronised with that in 


© master 


-— 


freely suspended compass, if undisturbed by other 
tic influence, aligns itself with the earth’s field ; 
is, along the magnetic meridian. There is gene- 
an angular tem. mith between this and the 
true geographic meridian, which is known as the 
variation, ranging at different places from 40 deg. 
west to 30 deg. east, but dohitenthy undergoing change 
even at the same place, If the navigator is to reach 
his correct target, all compass readings must be 
converted to true directions by applying the local 


‘ 


change. Ui all ordinary compasses, magnetic 
readings (which include deviation as well as variation) 
are converted to true directions by ing for the 
algebraic sum of variation and deviation. In the D.R. 
compass, variation is automatically and instantaneously 
pi gr by means of the variation corrector, the function 
which is to increase or decrease readi of the 
re compasses by a given number of degrees 
ive to simultaneous readings in the master unit. 
The variation corrector, shown in Fig. 2, is interposed 
between the transmitter in the master unit and the 
repeater compasses, as shown in Figs. 8 and 9, on page 
407. It comprises a repeater motor, a, coupled mechani- 
cally to a “ generator,” 5, resembling the transmitter, 
Fig. 5, in its functions, whereby a corrected set of 
impulses is transmitted to the repeater motors, c, of the 
compasses. The repeater motor, a, Fig. 8, is the 
only one directly connected to the transmitter of the 
master unit, and Fig. 7 represents the method of con- 
nection. To apply variation it is only necessary for 
the navigator to set the control knob in the cover of 
the corrector until local variation (E. or W.) is in- 
dicated on a graduated scale. The corrected impulses 
are then immediately trarismitted to the repeater 
compasses. The Variation corrector motor, a, Fig. 8, 
tates an tric cam, 6, in the centre of six pairs 
of radially-mounted spring contacts in such a manner 
that each impulse received by the repeater motor 
causes the cam to rotate 30 dég. either to right or to 
left according to the sense of the impulse received 
from the master unit. A pin on each of the outer 
spring contacts engages in turn with the eccentric 
ple Sa aed = the arcade sor She 7 
close in cyclic order. Diametrically opposite pairs of 
py: Ceara are connected er and the result- 
ant sets are connected to the three phases of the 
repeater compasses, one of which is shown at c. The 
24-volt direct-current positive and negative supply is 
connected to alternate outer spring contacts, and the 
three-phase supply from the master unit transmitter 
is taken directly to the variation corrector repeater 
motor. 
The corrector knob is connected to the graduated 
seale through gearing, the ratio of which is such that 
each 30 deg. movement of the former represents } deg. 
variation east or west on the scale. The base to 
which the six pairs of spring contacts are attached is 
also connected to the knob, so that movement of the 
latter through one division of 30 deg. rotates the spring 
contacts 30 deg. round the eccentric cam, 5, that is, 
to the next position. The setting knob therefore 
advances or retards the impulses transmitted by the 
variation corrector to the repeater compasses relative 
to those received from the master unit at the rate of 
one attitude in either sense for each division of the knob. 
The effect of applying variation is shown schematic- 
ally in Figs. 8 and 9, the variation corrector bei 
set at zero in Fig. 8 and at } deg. variation east in 
Fig. 9. It is assumed that the same reading is being 
Wien tie DAR: compost tet pera spring 
.R. com is in jon the spri 
contact assembly is liable to be moved to and fro about 
its axis relative to the fixed base of the variation 
corrector to which the external electrical connections 
are fixed. A slip-ring assembly, visible in Fig. 2, is 
mounted on the base to provide a sliding connection 
with brushes on each of the spring contact assemblies. 
The three upper rings are connected to the phases of 
the —— An me ho es the lower two to the 
itive and negative ai su . If the setting 
b of the variation corrector Te be turned when 
the D.R. compass is not in use, it would result in de- 
synchronisation of the readings in the repeater com- 
passes with that in the master unit. To prevent this, 
@ magnetic clutch, enclosed in the setting knob, ensures 
that the ing contact assembly cannot be rotated 
when the D.R. compass is not switched on. 
The D.R. compass requires little attention from the 
pilot or air navigator. It is controlled by two switches, 








which are generally mounted on the pilot’s dashboard. 
The first switch is marked “ off” and “‘ on” and con- 
trols the aircraft 24-volt direct-current supply; the 
other switch is marked “‘ normal” and “ setting ” and 
is used only before flights. Its purpose is as follows. 
When the D.R. compass is first switched on, the gyro- 
scopic axis may not be correctly set relative to the 
magnetic element ; uently, the magnetic element 
contact will not be located centrally over the insulated 
strip, but will be clamped each time on the same seg- 
—_ oe ee the gyroscope to precess in one 
direction only until the correct relationship is estab- 
lished with the com et. The normal rate of 
precession is only or 6 deg. per minute, so that, 
if the inner frame happened to be 170 deg. out of align- 
ment at the instant of switching on, the running up pro- 
cess would take over 35 minutes, which is obviously too 
long. The setting switch reduces this time to approxi- 
mately three minutes. Its function is to short circuit re- 
sistances normally in series ya each of i pot —_ ts, 
thus increasing the rate of precession from 5 deg. to 
50 deg. per minute. The switch is restored to “ normal” 
as soon as the direction of rotation of the repeater cards 
reverses, and it remains in that position throughout the 
flight. The D.R. com is only switched off after 
landinig when the ai has come to rest. The master 
unit functions correctly with angles of bank or _ 
up to 75 deg. but it will be deranged temporarily if this 
value is exceeded. The above angle, however, is con- 
siderably than the maximum permissible under 
normal conditions of flight and therefore it should occur 
only in an emergency or during evasive action. Should 
it be exceeded, the of the compass can be 
restored by switching over to the “ setting” position 
for about five minutes, or until the compasses 
oscillate slowly about a constant ing. 

In taking off or landing the instruments of an air- 
craft may be subjected to considerable mechanical 
shock, and to prevent damage, the D.R. compass 
is made relatively immune by a shock-proof sus- 
pension. It is supported by a bolt securely attached 
to a bracket, the latter being connected to the D.R. 
compass case through four anti-vibration dashpots 
which serve as shock absorvers and eliminate swinging. 
The master unit has a freedom of movement of 
+ 18 deg. in pitch and + 10deg.inroll. It is balanced 
vertically by means of four cylinder weights fitted to 
the upright rods of the outer frame. 

The D.R. compass may be regarded as a 
automatic bomb sight, the function of which is to 
determine the correct moment for the release of a 
bomb so that it will pinpoint the target. 
five manual settings to be carried out during the 
bombing run, but otherwise the sight is automatic in 
tion, terminal velocity of the bomb and height of target 
above sea level ; eee ee ee 
sight. The ining factors have to be 
into account when i 


and air speed at which the aircraft is flying, its angle 
of glide or climb, as the case may be, and its course. 
These are measured by suitable i ts incor 
porated in the computer unit and are there converted 


control the automatic pilot and also certain radio 
equipment still on the secret list. 
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PERSONAL. 


Dr. E. B. MOULLIN, M.A., M.I.E.E., at present Reader 
in Engineering Science at the University of Oxford, has 
been appointed to be the first holder of the Chair of 
Electrical Engineering established at the University o¢ 
Cambridge under the auspices of the Institution of 
Electrical Engineers. ; 

Mr. H. N. Sporsore is retiring, at the end of June, 
from the position of chairman of The British Thomson- 
Houston Company, Limited, after completing 43 yeary 
service with the company. He is also retiring from the 
positions of vice-chairman of Associated Electrical Indus. 
tries, Limited ; chairman of The Cosmos Manuf. 
Company, Limited, and of Lamp Caps, Limited; ang 
director of Metropolitan-Vickers Electrical Company, 
Limited, and of The Switchgear Testing Company, 
Limited. 

At the request of Messrs. Pilkington Brothers, Limited, 
St. Helens, the Minister of Production has agreed to 
release, as from the end of May, Mr. Lewis J.-B. ForseEs, 
who is, at present, Regional Controller of the Ministry of 
Production in Scotland and chairman of the Scottish 
Regional Board. 

CapTAIN R. C. PETTER, M.I.Mech.E., and Mr. A, p, 
QUARRELL, A.M.I.Mech.E., A.M.I.Mar.E., have joined 
the board of British Oil Engines (Export), Limited, the 
former as managing director. 

Following upon the retirement of MR. Grvrrrey 
BARFORD, J.P., from the board of Messrs. Aveling-Bar- 
ford, Limited, Grantham, Mr. FrrzHERBERT Wricur 
has been appointed works director, and Mr. James 
Barcuay, M.I.Mech.E., commercial director, of the 
company. 

Mr. A. H. SPINDLER, B.Sc. Tech. (Manch.), A.M.I.E.E., 
for the past 12 years divisional manager and chief 
electrical engineer to Messrs. George Cohen, Sons and 
Company, Limited, has been appointed managing 
director of Messrs. A. Cooksley and Company, Limited, 
manufacturers of woodworking machinery. 

Dr. G. J. WILLIAMS has resigned his post on the Gold 
Coast Geological Survey on being appointed Professor of 
Mining and Director of the School of Mines, University of 
Otago, New Zealand. 

Mr. RODERICK MACKENZIE, B.Sc., A.M.I.A.E., main- 
tenance engineer, City of Edinburgh Transport Depart- 
ment, has been appointed ehgineer and general manager 
to the Warrington Corporation Transport Department. 

Mr. W. I. TANNER, A.M.I.Mech.E., A.M.LE.E., 
hitherto chief engineer to Messrs. Evans and Bevan, 
Limited, anthracite producers, Neath, Glamorgan, has 
now been made chief mechanical and electrical engineer. 

Mr. W. R. DIAMOND, M.Inst.M.M., has been appointed 
general manager, Consolidated Mining and Smelting 


~ | Company of Canada, Limited, Trail, British Columbia. 


Mr. C. Gystn has been elected chairman of the Man- 
chester section of the Society of Chemical Industry for 
the ensuing session. 





SPECTROSCOPICALLY STANDARDISED SUBSTANCES.—As 
the use of the spectrograph for the detection and deter- 
mination of the metallic elements in all kinds of materials 
increased, there arose a demand for extremely pure 
metals, oxides and salts to serve as standards. About 
1922, Dr. 8. Judd Lewis suggested to Mr. F. Twyman, 
F.R.S., managing director of Adam Hilger, Limited, that 
his firm should supply spectroscopically standardised 
substances for this purpose. The proposal was imme- 
diately adopted, all arrangements for the supply of the 
substances and their analyses being in the hands of Dr. 
Judd Lewis. These pure substances have now become 
well known under the trade mark of “ H.S.” substances, 
and include most of the common and many of the rarer 
metals, as well as most of the rare-earth oxides. In 1932, 
when Dr. Judd Lewis proposed the “ radio quantitative ” 
method of spectrographic analysis, the “ Specpure” 
series of “ ratio powders,” “ ratio.solutions ’”’ and pure 
salts was introduced, and now comprises more than 
50 substances which are available in a spectrographically 
standardised condition. In view of the ever increasing 
demands for the substances included in these two schemes 
and for new additions to the list; the need has arisen for 
additional manufacturing and analytical facilities. 
Messrs. Adam Hilger, Limited, have accordingly entered 
into an agreement with Johnson, Matthey and Com- 
pany, Limited, whereby the latter firm will, in future, 
undertake the supply of these substances and the 
control of their purity, at their Research Labora- 
tories, Wembley. To cope with the additional work, 
Dr. Judd Lewis, who has acted as consultant for Adam 
Hilger, Limited, for many years, has been engaged in 
that capacity by Johnson, Matthey and Company and 
the staff of the spectrographic department of their 
laboratories has been augmented by the appointment of 
Mr. D. M. Smith, formerly in charge of spectrographic 
invéstigations at the British Non-Ferrous Metals Re- 
search Association. The agreement also provides that 
future sales of “‘ H.S.” and “‘ Specpure ” substances shall 
be made only by Johnson, Matthey and Company from 
their head office at 73-83, Hatton-garden, London, E.C.1 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel—Demand is patchy and generally quiet, 
with considerable plant capacity standing more or less 
idle. Plate orders are coming forward slowly, and small 
sections and bars are not being specified in large quanti- 
ties. Sheets are still in strong demand and makers have 
orders for many months ahead. Boilermakers and power- 
plant manufacturers continue to get more work than 
they can deal with comfortably, while tubemakers are 
also busy. Steel scrap is in ample supply, local collec- 
tions being supplemented by reasonably large quantities 
of battlefield material. 

Scottish Shipbuilding.—Figures of output for April show 
that merchant ships launched from Clyde yards totalled 
29,560 gross tons. Barclay, Curle and Company, Limited, 
accounted for 9,500 tons; Blythswood Shipbuilding 
Company, Limited, 8,100 tons ; Burntisland Shipbuilding 
Company, Limited, 7,550 tons; Lithgows, Limited, 
7,000 tons ; Ailsa Shipbuilding Company, Limited, 3,200 
tons; A. and J. Inglis, Limited, 820 tons; Fleming and 
Ferguson, Limited, 690, tons; and Scott and Sons 
(Bowling), 250 tons. Each built one vessel only, except 
Ailsa Shipbuilding Company, Limited, which built two. 

Scottish Coal.—A series of strikes in Lanarkshire, 
especially in and around the Shotts Area, caused a heavy 
loss of output last week. These recurring strikes have 
rendered it impossible to make up arrears arising from 
holidays and other contingencies. Restocking has not 
yet started, and even the gasworks—with a very 
priority rating—are experiencing difficulty in eae 
sufficient coal to keep going ? some have only a day or 
two’s supply on hand. Railways and steelworks are also 
pressing. The union embargo on the use of American 
machines is hampering development in certain areas and 
pits. 

New Enterprises in Scotland.—Twenty-nine new fac- 
tories, it has been stated, have been built in Scotland by 
the Ministry of Aircraft Production or in association with 
that Ministry. Eleven have been extended or converted 
while, of 24 English or Welsh concerns with no Scottish 
connection before the war, only one has intimated its 
decision to abandon its Scottish interests after the war. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—Sheffield works were closed for three 
days in celebration of Victory in Europe, and there was 
a further four days’ shut-down for Whitsuntide, so that 
production has been severely curtailed in all branches. 
There are a lot of orders on the books for peace products; 
Home demand is heavy, and there is a satisfactory 
sprinkling of export orders, materials for which are 
readily available. Export licences are being granted for 

hip ts to specific markets, including the Middle East, 
Near East and South Africa. The orders chiefly are for 
tools and equipment for the repair and maintenance of 
locomotives, rolling stock and permanent way, and also 
for mining steels and tools. Manufacturers are more 
hopeful of an early release of skilled men from branches 
of the Fighting Services ; it is the lack of labour which 
is the chief impediment to the execution of the orders 
which are being received with gratifying rapidity. There 
are ample supplies of steelmaking materials, a marked 
improvement having been made in the supply of hematite 
Irons, 

South Yorkshire Coal Trade—Holidays also have 
curtailed production of coal, but as consumption has 
eased, the position is not really acute at the moment. 
Official returns show that, in the first quarter of the year, 
many South Yorkshire collieries exceeded their target 
outputs, some for four and five weeks in succession. 
More miners from the Forces are expected to take the 
place of the elderly men who are anxious to retire again, 
and to supply the deficiencies which the suspension of 
the Bevin recruitment scheme will create. Mining 
executives believe that early additions to the ranks of 
skilled men will avert the crisis in winter supplies which 
seemed inevitable. House coal is in short supply, and a 
larger proportion of outcrop coal is being allocated. 








MANUFACTURING HEavy-Dury GEARS.—An article 
by W. P. Schmitter, of the Falk Corporation, Milwaukee, 
published in Steel for April 16, 1945, describes some of the 
machining and production methods developed in the 
United States for making large helical reduction gears ona 
quantity basis for marine drives. Light but rigid housings 
are made by fabrication. An illustration is given of a 
double-reduction gear for a tanker having a sle screw 
rotating at 96 r.p.m. There are three input shafts for 
high-pressure, intermediate-pressure and low-pressure 
turbines, the input powers being 2,424 h.p., 2,658 h.p. 
and 3,122 h.p., respectively, and the input speeds 
8,012 r.p.m., 5,033 r.p.m., and 4,022 r.p.m., respectively. 
The low-speed reduction gears have 75 and 616 teeth, 
the diametral pitch is four, and the pitch-line velocity is 
3,880 ft. per minute. 





NOTES FROM THE SOUTH-WEST. 


CarpDirF, Wednesday. 

The Welsh Coal Trade.—As a protest against alleged 
grievances concerning certain allowances, 19 men at the 
Nine Mile Colliery, Ynysddu, staged a stay-in strike last 
week, the first at a British pit since May, 1941. It was 
at this colliery that the first stay-in strike was staged 
some years ago. An appeal to the men to come to the 
surface and submit their grievances to the conciliation 
machinery was made, without avail, by Mr. A. Davies, 
vice-president of the South Wales area of the National 
Union of Mineworkers, who pointed out that the men, 
through their own conferences, had decided that such 
strikes should not be embarked upon. The strike spread 
when 1,100 other men at the colliery decided not to go to 
work in sympathy. It ended whan a mass meeting of 
the surface strikers deqided to accept an arrangement 
made with the Regional Coal Controller to hold an 
inquiry into the grievances. As a result of this decision, 
the men below ground came to the surface. Work was 
suspended at the pits for two days this week by the usual 
Whiteun holidays and, on the resumption, the men were 
slow in settling down. There was the usual crop of 
absentees, with the result that collieries were kept busy 
in fulfilling orders already in“hand from the high priority 
users. There was a keenly sustained demand from 
industrial and domestic users in the inland section, but 
salesmen havé very little coal to spare for these buyers 
r some time to come. Exports proceeded along steady 

, but there was no indication of any early resumption 

of ordinary transactions on the market, practically the 
only shipments being made under Government instruc- 
tion. All the large descriptions were booked for some 
time ahead and were firm in tone, while strong conditions 
ruled for the sized and more popular smalls, which re- 
mained scarce. Best dry steams and cokes were active. 


Swansea Steel-Sheet Industry—The market report 
issued by the Incorporated Swansea Exchange states 
that last week business in tin-plates and their substi- 
tutes was more active, as home consumers were placing 
their requirements for delivery during the third quarter 
of the present year. Sales for export were slightly 
heavier, but’ the volume of business transacted was 
comparatively meagre. There was no relaxation in the 
demand for steel sheets and the works were fully em- 
ployed. In the scrap iron and steel market there was a 
steady demand for the better qualities, but that for the 
lighter and inferior grades was not absorbing the available 
supplies. The prices of iron and steel products and of 
non-ferrous metals were as follows :—Standard quality 
coke tin-plates, per box of 108 Ib., containing 112 sheets 
measuring 20 in. by 14 in., 29s. 9d. f.o.r. for home con- 
sumption, and 30s. 9d. f.0.b. for export. Tin-plates 
carrying heavier coatings of tin, 30s. and 30s. 44d. per 
box f.o.r. for home consumption. Unassorted tin-plate 
base uncoated plates 25s. 9d. per box f.o.r. at makers’ 
works. Galvanised corrugated steel sheets, No. 24 
gauge, in bundles, 261. 2s. 6d., and steel sheet and tin- 
plate bars, 121. 2s. 6d., all per ton delivered. Welsh 
hematite pig-iron 71. 9s., and Welsh basic pig-iron 
6l. 15s. 6d., both per ton delivered, and both subject to 
a rebate of 5s. The distribution of supplies of metallic 
tin is controlled and the price of the ‘metal is 3001. a 
ton. The maximum control price of fire-refined copper 
(containing not less than 99-2 per cent. of the metal) 
is 601. 10s. a ton, and that of high-conductivity electro- 
lytic copper 62/. a ton. The official maximum prices of 
good soft pig lead is 25l. and that of spelter 261. 10s. a ton. 





ALUMINIUM DEVELOPMENT ASSOCIATION.—In pro- 
posing the toast of the guests at an inaugural luncheon 
of the Aluminium Development Association, held at 
Claridge’s Hotel, on May 10, the President, The Hon. 
Geoffrey Cunliffe, explained that the Association had three 
main objectives, namely, to develop the application of 
aluminium alloys by practical means, to encourage 
research, and to undertake propaganda. In reply, Sir 
Stafford Cripps, Minister of Aircraft Production, stated 
that all forms of transport naturally demanded the 
lightest practicable material consistent with the strength 
required, but this was pre-eminently so in the aircraft 
industry when from 50 per cent. to 60 per cent. of the 
overall weight of an aircraft was made up of light-alloy 
materials. Our superiority in the air, in the future, 
would depend to no small extent upon the ingenuity and 
patience with which, by our research and development, 
we could keep ahead in this important field of metallurgy. 
Mr. Hugh Dalton, President of the Board of Trade, who 
also addressed the assembly, said that the aluminium 
industry had built some of the most modern plants 
just in those areas in which an increase of employment 
was most necessary. For that reason the Government 
looked upon the industry with a most hopeful eye and 
wished it to continue to work those factories in areas in 
which, before the war, there was permanent unemploy- 


ment. Mr. H. G. Herrington, chairman of the manage- 


ment committee of the Association, in a closing speech, 
stated that the industry was young and virile and that 
the Association would seek to establish itself as a vigorous 
and enlightened organisation. 





NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 

RoyaL SaANITaRyY INstTIruTe.—Saturday, May 26, 
11 a.m., The Guildhall, Swansea. “Reconstruction and 
Housing Proposals of Swansea,” by Mr. J. B. Bennett. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, May 29, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
“* Methods of Recording Costs,” by Mr. R. M. Wynne- 
Edwards.. Railway Engineering Division: Thursday, 
May 31, 5.30 p.m., Great George-street, Westminster, 
S.W.1. Film Display: (i) “‘ Methods of Loading and 
Unloading Rails and Sleepers.”’ (ii) ““ Flame Cleaning of 
Structural Steelwork.”’ 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Centre: Tuesday, May 29, 6.15 p.m., The James 
Watt Memorial Institute, Great Charles-street, Birming- 
ham. General Meeting, 


INSTITUTION OF ELECTRICAL ENGINEERS.—North-W est- 
ern Measurements Group : Wednesday, May 30, 5.30 p.m., 
The Engineers’ Club, Albert-square, Manchester. In- 
augural Meeting. Transmission Section: Wednesday, 
May 30, 5.30 p.m., Savoy-place, Victoria-embankment, 
W.C.2. “ Localisation of Faults in Low-Voltage Cables, 
with Special Reference to Factory Technique,” by Mr. 
J. H. Savage. South Midland Students’ Section: Wed- 
nesday, May 30, 7 p.m., The James Watt Memorial 
Institute, Great Charles-street, Birmingham. Annual 
General Meeting. “Electrical Technique in Resistance 
Welding,” by Mr. T. E. Calverley. 


INSTITUTE OF FUEL.—Thursday, May 31, 10.30 a.m. 
and 2.30 p.m., The Institution of Engineers, 
Storey’sqate, St. James’s Park, Westminster, S.W.1. 
Whole-Day Conference on “‘ Industrial Thermal Insula- 
tion.” A series of eight papers by various authors will 
be summarised by the President, Dr. E. W. Smith. 


RoyaL AERONAUTICAL SocreTy.—Thursday, May 31, 
6.30 p.m., The Institution of Mechanical Engineers, 
Storey’s-gate, St. James’s Park, Westminster, S.W.1. 
Thirty-Third Wilbur Wright Memorial Lecture: “ Avia- 
tion’s Place in Civilisation,” by Mr. T. P. Wright. 


INSTITUTION OF MECHANICAL ENGINEERS.—Friday, 
June 1, 5.30 p.m., Storey’s-gate, Westminster, S.W.1. 
Informal Meeting. Film Display. 


NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the North-East Coast 
iron and allied trades can be regarded as satisfactory. 
Many works continued in full operation over Whitsuntide 
and while bookings for several commodities are not very 
extensive, manufacturers of one or two descriptions of 
material have sold their outputs well ahead and orders 
are expected to be placed freely for the usual commercial 
requirements as restrictions on the distribution of com- 
modities are removed. At the same time, the war in 
the Pacific continues to call for heavy supplies of the 
products of the iron centres, and other limiting factors 
to the re-establishment of general trade are the scarcity 
of fue] and of labour. 

Foundry and Basic Iron.—The supply of ordinary 
foundry pig iron falls short of current requirements and 
the demand is increasing. Light-casting plants have a 
good deal more work to execute than has been the case 
for some time and larger deliveries of pig. Tees- 
side blast-furnaces ue to turn out only very 
moderate parcels of No. 3 foundry pig, but fronfounders 
are receiving fairly good supplies of Midland brands, 
deliveries of which are expected to improve. 

Hematite, Low Phosphorus and Refined Iron.—The 
situation in North-East Coast hematite trade changes 
very slowly, there is a movement towards more satis- 
factory conditions. While some little reduction in demand 
is reported, complaints of shortage are still heard and the 
adherence to tonnage distribution of regulations is still 
necessary to enable deliveries for essential purposes to 
be maintained. Low- and diu hosphorus grades 
are steadily taken up and the output of refined iron is 
not excessive. 


Manufactured Iron and Steel.—The output of semi- 
finished iron is adequate for present requirements but 
the demand for steel semies is straining the sources of 
supply. The heavy demand for sheet bars continues, 
and pressure for large quantities of prime billets con- 
tinues. Sheet mills are operating at full capacity and 
the orders in hand will keep the plants actively employed 
into the last quarter of the year. Specifications for light 
sections are issued fairly freely, while railway material and 
colliery equipment are in good demand. Plate pro- 
ducers, however, could deal with more work than they 
have in hand and makers of heavy joists are still seeking 
orders for early rolling. 
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THE ADMIRALTY RUBBER METER. 


(For Description, see Page 405.) 
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THE ELECTRICAL EQUIP- 
MENT OF AIRCRAFT. 


THERE is a story, probably apocryphal, of a pre- 
1914 German savant who, after a lifetime of pains- 
taking work, had become an authority on the 
structure of the human eye; but who, being con- 
gratulated by a friend on his standing in that 
field of surgical research, sighed regretfully and 
opined that he would have done better not to have 
spent so much time in dispersed effort. “ Now, if 
I had only concentrated on, say, the pupil,” he 
said, ‘“‘I might have become a real specialist.” 
That represents a view of the specialist which is an 
unconscionable time in dying: the true specialist 
knows, perhaps better than any, how wide must 
be his knowledge, and how inextricably the essential 
facts of any one subject intermingle with those of a 
score of others. Only by the acquisition of a vast 
store of general knowledge can he hope to interpret 
correctly the peculiar features of his special study. 
Very often, of course, the process operates in the 
reverse direction, and of this there can be few better 
examples than the modern power-driven aircraft. 
Apart from its aerodynamical design (which, in- 
cidentally, is being correlated ever more closely 
with hydrodynamics), it is outstanding as a struc- 
tural accomplishment, and provides some excep- 
tionally fine examples of mechanical engineering 
design and construction, and of electrical engineer- 
ing, on a production basis, of a quality comparable 
with the highest grades of applied physics. It is 
important, therefore, that there should be a close 
liaison between the aircraft industry and the 
technical institutions representing the older divisions 
of engineering. 

It is recorded in the annual report of the Council 
of the Institution of Electrical Engineers for the 
session 1944-45 that, at the request of the Air Regis- 
tration Board, a committee has been constituted 
to prepare regulations for the electrical equipment 
of civil aircraft. This committee, of which Mr. P. V. 
Hunter is the chairman, is broadly and brings 
to the work of preparing the regilations the 
specialised knowledge and experience of members 
nominated by the aeronautical, electrical and other 
professional and official interests concerned. Two 
sub-committees and eight technical panels have 
been set up to deal with special aspects of the matter, 
and to these bodies additional members of special 


the regulations is regarded as a' matter of urgency 





and considerable progress has already been made. 





experience have been co-opted. The preparation of | lary 


A further committee has been constituted, in this 
case at the request of the Air Ministry, to formulate 
technical airworthiness requirements for the design 
and installation of radio equipment in civil aircraft. 
The recommendations which are to be prepared 


403 | will define the conditions required to be met by the 


Air Navigation Regulations and also for the issue 
by the General Post Office of a licence to establish 
an aircraft radio station. 

The setting-up of these two committees forms a 
good illustration of the ever-growing ramifications 
to which we have alluded above. The manufacture 
of electrical equipment for aircraft has in a compara- 
tively few years become an important branch of 
activity and it is very desirable that authoritative 
guidance should be furnished, so that future pro- 
gress, which may be rapid, should be on sound 
lines. This remark applies more particularly to the 
work of the first committee. The development of 
such equipment has been conditioned to a great 
extent by urgent military requirements, but, in 


7 general terms, it. may be said to have followed 


motor-car practice, Almost necessarily, original 
basic designs have been retained, possibly in modi- 
fied form, as aircraft have developed in size and 
power, but it is possible, looked at from the purely 
electrical point of view, that an entirely different 
procedure might be profitable. To what extent the 
committee will consider that its terms of reference 
permit fundamental recommendations it is not 
possible to say, but such a basic matter as the choice 
between direct or alternating current for the main 
electric-power supply awaits decision. Possibly 
some steps in the direction of standardisation may 
also result from the work of the committee. Ina 
lecture delivered before the Royal Aeronautical 
Society on March 8, Mr. C. G. A. Woodford gave 
particulars of existing British and American direct- 
current and alternating-current generators. It was 
not suggested that the lists given were exhaustive, 
but 21 types were included. The whole of the 
direct-current generators, with one exception, were 
of 29 volts, and most of the alternating-current 
machines were of 208 volts, one being of 115 volts 
and another of 120. ‘Frequencies were in, general 
400 cycles per second, but one machine was of 250 
cycles. The direct-current generators were of six 
different capacities and the alternators of ten. 

In broad terms, Mr. Woodford’s lecture, which 
was entitled “‘ Electrics for Aircraft,” was a plea for 
the general adoption of alternating current for the 
main power supply. (It is too late, presumably, to 
enter an objection to the term “ electrics ”—a con- 
venient locution, admittedly, but potentially an 
undesirable precedent in the view of those who 
hold that even engineers should pay some regard 
to the quality of their English.) His consideration 
covered both military and civil aircraft, whereas the 
work of the Institution of Electrical Engineers’ com- 
mittee is confined to the latter, but there would not 
appear to be any reason why practice should differ 
between the two types in a matter of this kind. The 
low-voltage direct-current installations now in use on 
large military aircraft he regards as representing 
the limiting size for this type of equipment. Increase 
in the amount of auxiliary equipment, a process 
still in operation, has increased cable weight and 
intensified voltage-drop problems, while it is 
increasingly difficult to fit larger generators owing 
to problems of space and cooling. High-altitude 
operation has also caused difficulties owing to 
excessive brush wear. These difficulties would be 
eliminated by the use of a higher voltage alternating - 
current system. For the operation of auxiliary 
services in an emergency, or on the ground, for 
which a storage battery is now usually fitted, it is 
suggested that an auxiliary generator, driven by 4 
petrol engine, should be installed. 

It is suggested that “the established practice of 
using an auxiliary-services gearbox on each engine 
with a limited number of outlets should be seriously 
reviewed in favour of a generator of substantial 
capacity being substituted from which any number 
of services can be supplied electrically.” The 
generator could be run at the highest practicable 
speed, for reduction of weight and space, and ancil- 
systems greatly simplified. The arrangement 
would also facilitate power supply to additional ser- 





vices which may be introduced later. The saving of 
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weight which might be effected by.the use of alter- 
nating current is illustrated by the fact that the 
small-capacity direct-cufrent machines which were 
in use at the beginning of the war gave about 
25 watts per pound; the alternators at present in 
use, running at 8,000 r.p.m., give ten times this 
output per pound. Alternators employing glass 
insulation, with stationary main windings an 
practically solid rotors, could be run at high speeds 
and would have high overload capacity and safe 
temperature ranges. Freedom from radio inter- 
ference due to sparking commutators is an inci- 
dental advantage of alternating current. 

All existing aircraft alternating-current generators 
operate at considerably higher voltages than the 
29 volts which is practically standard for direct- 
current machines. Two American military-t 
aircraft are in process of development which will 
be fitted with 200-volt three-phase equipment, the 
neutral point being connected to the frame, so 
that possible shock to personnel is limited to about 
120 volts. The new British “Shetland” flying 
boat, which’ was described and illustrated on page 
395, ante, designed as a long-range reconnaissance 
machine, but now adapted for r service, 
is fitted with a three-phase 110-volt equipment, the 
system heing wholly insulated from the airframe. 
Mr. Woodford favours the adoption of “ not less 
than 200 volts ” with the neutral connected to the 
frame. There would be “no appreciable risk of 
shock to rs and the danger to crew would 
not be serious.” A frequency of 400 cycles per 
second is recommended. Depending on the num- 
ber of poles, this would require alternator speeds 
ranging from 24,000 r.p.m. to 4,000 r.p.m. “ For 
geared drives off main engines, generator speeds 
up to 12,000 r.p.m. are suitable, and for turbo- 
alternators speeds up to 24,000 r.p.m. should’ be 
aimed at.” The saving in weight and size which 
these ‘represent is illustrated by the fact 
that apparently 8,000 r.p.m. is the highest alternator 
speed at present in use. 

As a specific example of ‘the proposed “all- 
electric” aeroplane, the equipment of a medium- 
sized machine is ified. Assuming four power 
units of 2,000 h-p. to 2,500 h.p., each would drive 
a 12-KW alternator, weighing, with its gear, 50 Ib. 
to 65 Ib. For special services, such as radio and 
beam-approach equipment, converters or static 
rectifier units would be provided. As the basic 
idea of the whole scheme is that all services should 
be operated from the main electric generating plant, 
the supply of suitable motors for the application 
of the power is a matter of essential importance. 
Mr. Woodford states that “a special range of 
400-cycle three-phase squirrel-cage induction motors 
is being developed for aircraft services.” They will 
be standardised and will be of the four-pole type 
with working speeds below 12,000 r.p.m., depending 
on the degree of resistance incorporated in the wind- 
ings. The standard sizes contemplated, which will 
be constructed with incombustible insulation and 
be fitted with self-cooling fans, will have continuous 
ratings for 100 deg. C. temperature rise, varying 
from } h.p. to 16 h.p. 

Reference has already been made to the fitting of 
a machine driven by a petrol engine, for emergency 
use and ground services, in place of the accumulators 
now used. It wotld be of “ about the same weight 
as a battery which would run down in, say, a 
quarter of anhour.” For the medium-sized machine 
already referred to, the auxiliary set would be of 
12 kW capacity and would weigh about 150 Ib. 
A small battery, probably of the alkaline type, 
would also be fitted to operate fire extinguishers 
and possibly to provide primary excitation when 
necessary. The auxiliary set should be fitted 
with the same type of generator as those on the 
main power plant and would be used on the ground 
when no aircraft ground supply was available. It 
would also serve as a standby against main engine 
failure at take off, in order to ensure retraction of 
the undercarriage and when landing, particularly 
in passenger machines requiring adequate steady 
lighting and other amenities. ‘“ Freedom from the 
need for an aircraft accumulator through the general 
use of an auxiliary generator,” Mr. Woodford con- 
siders, “ removes the only technical obstacle to the 
adoption of an alternating.current system.” 


ESTHETICS IN CIVIL 
ENGINEERING. 


One of the features which attracted most com- 
ment, in the presidential remarks of Sir Leo; 


d | Savile at the luncheon of the Institution of Civil - 


ineers in 1941, was his reference to the need for engin- 
eers to study the esthetic side of their constructions, 
to the end that they might beautify their surroundings 
or, at least, avoid the stigma of being mainly creators 
of utilitarian ugliness. The subject was not entirely 
new to the members of the Institution, for Dr. Oscar 
Faber, M.Inst.C.E., had discussed it in a paper 
which, in the same year, was awarded the Baker 
Gold Medal ; so that the decision of the Council to 
arrange a series of lectures, some by engineers and 
some by architects, to develop the theme and, 
perhaps, to interpret some of its manifestations to 
the rising generation of civil engineering designers, 
was a natural step—as was also the selection of 
Dr. Faber to deliver the first of the series. There 
were six in all, the authors, in chronological order, 
being Dr. Faber, Dr. Charles Holden, F.R.I.B.A., 
Professor C. E. Inglis, F.R.S., Professor P. Aber- 
crombie, F.R.I.B.A., Mr. G. A. Jellicoe, F.R.1.B.A., 
and Mr. Edward Wadsworth, A.R.A.; and it is 
gratifying to be able to report that they are now on 
permanent record in a reprint recently published by 
the Institution.* 

All six of the lectures being presented under the one 
general title, it is not possible to differentiate between 
them except by some attempt at description or sum- 
mary ; the identities of the authors, as it happened, 
are not wholly dependable guides, as several 
of them introduced comments and instanves which 
hardly could have been predicted from a general 
knowledge of their backgrounds. In one respect, how- 
ever, they were united ; namely, in agreeing upon the 
fallacy of the view (to quote Dr. Faber) “ that if a 
structure is honestly designed to satisfy all its 
scientific or engineering requirements, it will of 
necessity be beautiful.” It would be truer to say 
that, granted the satisfaction of those requirements, 
the resultant structure need not necessarily be ugly, 
and it may be beautiful—but, Dr. Faber thought, 
only by chance. We would go farther and say that 
its beauty may be purely fortuitous and ephemeral ; 
the sort of effect that may be seen if a shaft of sun- 
light from behind a dark cloud suddénly irradiates 
the cloud of steam arising from a gasworks during 
the process of quenching coke. The result may be 
a strikingly beautiful picture, but transient in the 
extreme, and hardly to be adduced as an example of 
the esthetic possibilities of gasworks; the beauty 
is in the steam, and strikes the eye and the imagina- 
tion in spite of the presence of the gasworks. 

The need to differentiate between a permanent 
satisfaction to the eye and mind, and a merely 
emotional reaction, was stressed by several of the 
lecturers, though not, perhaps, precisely in those 
words. Dr. Faber—whom we are quoting some- 
what to the exclusion of his collaborators because he 
set himself the task of outlining the fundamentals 
of the subject as a whole—argued that ssthetic 
consideration was not merely desirable in an 
engineer, but essential. His first reason for this 
claim was that “ the public have learned to demand 
beauty in large visible structures ” and therefore, if 
engineers fail to meet this demand, the primary 
responsibility for the design of such structures will 
be given into other hands. Secondly, “ ‘a thing of 
beauty is a joy for ever,’”’ and the engineer (like 
others) owes it to his fellowmen to add to that joy 
ifhe can ; or, at any rate, not needlessly or heedlessly 
to diminish it. Dr. Faber’s third reason is that a 
beautiful structure is not necessarily more costly 
than an uglgone ; for, as he emphasises, “‘a beautiful 
structure does not mean an ordinary structure 
(whatever that may be) with applied ornament 
added to it.” Fourthly, he argues, “beauty of 
design and conception is a sign of civilisation ” ; 
though there are some instances of modern design 





* The Aesthetic Aspect of Civil Engineering Design. 
Six Lectures delivered at the Institution of Civil,Engi- 
neers, Great George-street, Westminster, S.W.1, and 





published by the Institution. [Price 6s.]. 





elsewhere in the reprinted lectures which, on this 
basis, suggest that those responsible are not 4 
highly civilised as they may suppose themselves to 
be. Finally, there is the reason that, in many cages 
a choice must be made between alternative designs, 
all technically adequate and commercially accept. 
able ; in such circumstances, the question of beauty 
versus ugliness may be the déciding factor. 

While it is perfectly safe, however, to agree with 
Keats that “A thing of beauty is a joy for ever,” 
it might be unwise for the engineer to take too 
literally his further declaration that ‘‘‘ Beauty jg 
truth, truth beauty’—that is all Ye know op 
earth, and all ye need to know.” This volume of 
lectures contains numerous evidences to the con. 
trary; Mr. Wadsworth gives some good examples 
of the kind that have attached a certain stigma to 
the term “‘ rococo,”’ and Professor Inglis illustrates 
a couple of modern bridges (‘‘ where the designer 
was obviously indulging in that form of novelty 
known as self-expression”) which, on Dr. Faber’s 
hypothesis, would seem to indicate that civilisation 
is dbfinitely on the down grade. “ Beauty is truth,” 
perhaps in a majority. of instances ; but truth can 
be excessively ugly where engineering structures 
are involved, though, even so, it is well not to be 
too hasty in condemnation. The sense of ugliness 
or—a less harsh term—of a lack of beauty may be 
due merely to the fact that the speed of technical 
advancement has outstripped the ability of the 
human mind to adapt itself to changing circum. 
stances. 

Professor Inglis devotes some space to the King 
George V bridge at Glasgow, actually a continuous 
girder but constructed in the form of a series of very 
flat arches wherein, as he says, “‘ to enforce the arch 
misconception, a false voussoir veneer was intro- 
duced which was a deliberate deception ” ; and, as 
these false voussoirs are obviously too slight to 
carry the great thrust that such a flat arch would 
postulate, they fail to carry conviction. They fail, 
that is, to satisfy the aesthetic perception of Pro- 
fessor Inglis and of many other engineers and 
architects, to whom the deception is obvious; 
but that is only because they are thinking of these 
attached facings as voussoirs, and not as facings in 
the form of voussoirs. In time, the public at large 
may well come to regard it as the natural and proper 
thing to use such facings purely for decorative 
effect, and then there will be a chance for appre- 
ciation of the graceful curves of the arches to 
override and even extinguish the objection to a 
voussoir that clearly is not performing the functions 
of a voussoir at all. When that stage is reached, 
the King George V bridge may be accepted by the 
majority of beholders as “a thing of beauty and a 
joy for ever”; though, no doubt, there will be 
always a few to condemn the apparent voussoirs as 
a sham and, for that reason, an offence to the eye. 

While the six lectures may arouse as much 
controversy, in some respects, as they serve to 
resolve in other directions, as a series they must 
be heartily commended for their wholesome clari- 
fication and explanation of some principles which 
the experience of untold generations has shown to 
be fundamental. Too many critics like or dislike 
without knowing why; even though they may be 
prepared to admit that there is one glory of the 
sun, and another glory of the moon, and another 
glory of the stars, they are too seldom constrained 
to inquire why one star differeth from another 
star in glory. If the lectures do no more than 
induce such critics to analyse their own emotions, 
this novel departure from the tacitly accepted field 
of an engineering institution is fully justified ; but 
they should do more than that. No engineering 
designer who takes to heart the basic principles 
that they expound and elucidate can’ fail to show 
the effect in his work ; and it cannot be emphasised 
too strongly that those principles are not confined 
to civil engineering, though it is to be expected 
that their manifestations will continue to be most 
prominent in that field because of the scale of a 
civil engineer’s operations and the fact that his 
works are more often so sited as to attract the 
public eye and influence the public opinion. It is 
to be hoped that this new departure by the Insti- 
tution of Civil Engineers may represent only the 
beginning of a growing enlightenment. 
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Tue Instirore or Merats. 


Tue 35th annual May Lecture of the Institute of 
Metals was delivered at the Institution of Mech- 
anical Engineers, London, on Wednesday, May 16, 
by Sir Thomas Holland, K.C.S.I., K.C.LE., D.Se., 
F.R.S., late Principal and Vice-Chancellor of the 
University of Edinburgh. Sir Thomas, who had 
chosen as his subject “‘ The Supply of the Accesso 
Metalliferous Minerals,” explained that “ accessory” 
metals were the minor metals, used in alloying or 
for other purposes in metallurgy, such as manganese, 
tungsten, chromium, molybdenum, antimony, bery]- 
lium and zirconium. In war time, he continued, 
the necessity for securing alternative supplies of 
these materials when the usual sources were no 
longer available often had an important bearing on 
the conduct of military operations. For example, 
it was a shortage of manganese rather than of 
petroleum which had dictated the German policy 
of holding at great cost, and for as long as possible, 
the Nikopol area in Russia. The loss of the chief 
sources of supplies of tungsten, antimony and also 
of tin ores, in the Far East, had prompted the Allies 
to carry out an intensive search for these minerals 
in other parts of the world. Among the newer 
alloying metals was beryllium and additions of this 
metal to copper yielded a material possessing high 
tensile strength and remarkable resistance to fatigue. 
The chief source of beryllium was the mineral beryl, 
which always occurred in one class of rock and could 
be identified with certainty. As it appeared that 
research work on the manufacture and properties 
of nickel-beryllium and aluminium-beryllium alloys 
was in progress, it should be pointed out that the 
maximum quantity of beryllium which it was. pos- 
sible to provide in the world, in any one year, was 
in the neighbourhood of 200 tons. Similarly, the 
steel industry was devoting increased attention to 
zirconium, and world supplies of this metal were 
at present limited to a few hundred tons a year. 
A vote of thanks to Sir Thomas Holland for his 
lecture was proposed by Sir John Greenly, K.C.M.G., 
C.B.E., and seconded by Dr. C. H. Desch, F.R.S. 
The President, Dr. W. T. Griffiths, announced that 
the autumn meeting of the Institute would be held 
probably in the second week of September. 


CoLLIsion aT Esper, SourHERN Rattway. 


At 8.23 p.m. on Sunday, January 28, 1945, a 
collision occurred at Esher station on the Southern 
Railway main line between Waterloo and Woking, 
the 7.57 p.m. electric train from Waterloo to Ports- 
mouth running into the rear of the 7.48 p.m. steam 
train from Waterloo to Bournemouth. One passen- 
ger was killed, 19 injured and taken to hospital, 
and eight others suffered minor injuries; all these 
were in the electric train. The driver and guard 
of the steam train, and the guard of the electric 
train, received minor injuries. Colonel A. C. 
Trench, R.E., was arpcinted by the Ministry of 
War Transport to ‘ ® into the cause of the 
accident, and has . submitted his report, in 
which he attributed p..mary respohsibility to the 
signalman at Esher, who accepted the electric train 
while the steam train was still within the section— 
which is just beyond the limit of the colour-light 
signalling, with automatic control by continuous 
track-circuiting, from Waterloo to Hampton Court 
junction box. Some blame also rested, in Colonel 
Trench’s opinion, upon the signalman at Hampton 
Court junction, who, it appeared, could not have 
received the ‘Out of Section” signal for the 
Bournemouth train when he asked for “Line 
Clear” for the electric train; but Colonel Trench 
considered that this might be due to a misinter- 
pretation of the bell signals on the one road as being 
signals for the down local and down through roads, 
there being two down and two up lines at this 
point. It is recommended that colour-light’ sig- 
nalling, already installed at Woking, should be 
extended at the earliest opportunity to link up 
with the installation from Waterloo to Hampton 
Court junction, thus providing continuous protec- 
tion by this means from Waterloo to Woking. A 
point of rolling-stock design discussed in the report 


end. The leading end of the frame had side buffers, 
but, at the trailing end there was a central buffer, 
the coach being the end one of a set. To distribute 
impact loads on the central buffer, the trailing end 
of the coach had a triangulated framework con- 
sisting of two raking struts between the buffer and 
the sole bars, with a tie bar (two 3 in. by 3 in. 
steel flats) forming the base of the triangle. Appa- 
rently, the tie bars broke in tension under the 
shock of the severe impact, with the result that the 
struts forced the sole bars outwards, thus weakening 
the whole of the trailing end of the underframe 
and leading to a general collapse ; the headstock 
was buckled and forced in for a distance of about 
18 ft., the sole bars being crumpled and forced in 
with it and the bogie thrust forward through about 
the same distance, with its centre pin still in the 
bearing socket in the frame. No similar weakness 
had been experienced before, although frames of 
this design have been in use on the Southern Railway 
for nearly 20 years; but Colonel Trench, while 
recognising the impracticability of calculating, in 
the design stage, the stresses likely to be imposed 
by such an impact, considers that a greater margin 
of strength in the tie bars might have minimised 
the collapse of the underframe, and suggests that 
the matter might be investigated with a view 
to improving the design in future construction. 


German Mipcer SuBMARINES. 


Although a little information has been released 
from time to time in connection with British and 
Japanese use of craft in the category of “ midget 
submarines,” there have been few published refer- 
ences to the employment of similar craft by Ger- 
many. It now appears, however, from a statement 
issued jointly by the Admiralty and the Air Ministry, 
that the Germans made extensive use of them during 
the closing months of the war in Europe, when 
they were making strenuous efforts to interrupt the 
flow of supplies and reinforcements across the 
English Channel and the North Sea. In a series of 
actions, a total of 81 of these craft was listed as 
sunk, probably sunk, or captured, and a further 
28 were possibly sunk. Since Germany capitulated, 
about 100 more have been captured. Three types 
were found to have been in use, known as the Biber, 
the Molch and the Seehund, respectively. The first 
of these is a one-man craft, 29 ft. 6 in. long and 
with an overall beam of 4 ft. 9 in., the displacement 
on the surface being 6 tons. Two electric torpedoes 
of a modified type were carried, slung on either 
side; alternatively, One or two mines might be 
carried. The torpedoes have a range of about 
5,000 yards at 20 knots. The pilot sits in a conning 
tower with six scuttles of armoured 
glass, and a seventh scuttle, in the hatch, affords 
a view upward. The conning tower rises about 
2 ft. above the water when the craft is in normal 
trim, and is fitted with a dompass, a periscope 
about 4 ft. 6 in. high, and an air intake. Propulsion 
is by petrol engine or electric motor, giving a surface 
speed of 6} knots (estimated maximum) and 6 knots 
when submerged. The maximum surfaced endur- 
ance is about 100 miles, and the limit of the pilot’s 
endurance probably not more than 48 hours. The 
submerged endurance has been estimated at 54 miles, 
but may be more. The depth gauges are marked 
to 80 ft., but the operational depth is thought to 
be about 60 ft. The Molch is also a one-man craft, 
about 46 ft. long and 7 ft. 6 in. beam, with a similar 

io armament to the Biber, but no provision 
for alternative mine- ing. The conning tower 
is like that of the Biber and is fitted with a periscope. 
Propulsion is by electric motor only, giving a maxi- 
mum speed of 6 to 7 knots. There is a slow speed 
of 3 to 4 knots, but no intermediate speeds. The 
endurance is known to be at least 24 hours. The 
third type, the Seehund, is a two-man miniature 
U-boat, and resembles the prefabricated full-size 
German submarines. The overall length is 39 ft., 
the depth 6 ft., and the displacement 16 tons. 
Propulsion is by a Diesel engine on the surface, 
giving a speed of 8 knots, and by electric motor 
when submerged, giving 3 to4 knots. The armament 
consists of two 2l-in. modified electric torpedoes 





fitted with magnetic pistols and net cutters, and 





275 miles on the surface at 8 knots, plus about 
50 miles submerged, which can be increased by 
using the Diesel engine to recharge the batteries 
when on the surface. 


THe ENGINEERING aND Bur_prnc INDUSTRIES. 


In an after-luncheon address delivered before the 
Engineering Industries Association at the Waldorf 
Hotel, London, W.C.2, on May 16, Mr. T. P. Bennett, 
C.B.E., F.R.1.B.A., formerly Director of Works and 
Controller of Temporary Housing, Ministry of 
Works, dealt with the subject “‘ Engineering Produc- 
tion and its Relation to the Building Industry.” 
He said that there could be no doubt that the public 
and the professions concerned were at present ready 
to receive proposals from the engineering industry 
for simplified standard articles, suitable for inclusion 
in various types of buildings. These, however, must 
be able to withstand tests similar to those undergone 
by the older types of materials and they must be 
attractive in appearance and flexible in application. 
Moreover, they must be at least as low in cost as 
the articles they sought to supplant. So far, the 
basic costs which must inevitably be mceurred in 
Sr rae fet soe Revere ae, Sener 

idea that a house could be bought, occupied for 
three years and then discarded. Whether, we, in 
this country, could ever find materials which would 
resist the weather and wear and tear for a short 
period, and yet be so far below the cost of a per- 
manent structure that they would constitute an 
@conomic proposition, was doubtful. There was 
nothing in present experience which would suggest 
that this condition of affairs would arise in the near 
future, and, consequently, any development such as 
unit prefabricated partitions, and perhaps unif*pre- 
fabricated walls and roofs, should be used for 
permanent structures. 


TECHNICAL SECONDARY SCHOOLS. 


The effect of the new Education Act upon junior 
technical education was one of the points discussed 
by Mr. C. J. Tirrell, B.Sc., in his presidential address 
to the Association of Teachers in Technical Schools, 
delivered at the annual conference of the Associa- 
tion held in London on Saturday, May 19. Maulti- 
lateral schools, he said, might give cheaper ad- 
ministration than the establishment of separate 
technical secondary schools, but was “education 
according to ability and aptitude ” to be sacrificed 
on the administrative altar in the name of economy ? 
Pupils rarely spent more than two years in the 
present junior technical schools, and the time was ripe 
for the development of the technical secondary 
school, in which the pupil would remain fora longer 
period—an eventual extension to at least five years 
being the aim of the Education Act. With regard 
to that part of the Act which envisaged the develop- 
ment of technical education of a higher standard 
than that of the secondary schools, Mr. Tirrell con- 
tinued, it appeared that this growth would be slow. 
Industry must arrange for the release of appren- 
tices and others for longer periods than those laid 
down in the Act, and must be prepared for the 
absence of those who, after completing: a course 
for the Ordinary or Higher National Certificate, 
desired to enter a university to obtain a degree 
in some technological subject. It would seem that, 
in the near future, it would be necessary to look 
seriously at the position of the National Certificate 
scheme and its relation to the changes to be made 
under the Act. eR eI ET eee 
for a very large of entrants, Nati i- 
ficates in ne? ip should be established. 
Certain sections of the motor engineering industry 
had put forward similar proposals, and there was 
little doubt that this type of course would become 
an established part of the work of technical in- 
stitutes.. There were in this country more than 
100,000 firms or factories employing ten persons or 
less, in which adequate craft training could hardly 
be achieved ; even in some of the larger firms, it 
was only ha in character, and the technical 
institutes must be prepared, therefore, to supple- 
ment the acquisition of skill in a craft with the 
necessary technical background. 
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LETTER TO THE EDITOR. 


THE FLEXURE OF A BEAM. 
To tHe Eprror or ENGINEERING. ‘ 


Smr,—I think there are comparatively few engin- 
eers who realise how far they have been led astray 
by the mathematical theory of elasticity from an 
appreciation of the realities of the strengths of 
materials and an understanding, in particular, of 
the fundamental physical characteristics which 
determine the capacity of some steels to withstand 
impact much better than others. Before, however, 
the Izod or Charpy notch-bar test can be appre- 
ciated, it is necessary to understand the principles 
of the flexure of a beam and before this can be 
understood it is necessary—in the writer’s view— 
to destroy certain misconceptions inherent in the 
mathematical theory of elasticity. 

These misconceptions are that stress is in simple 
proportion to strain and that the following prin- 
ciples of the flexure of a beam are (according to the 
mathematical theory) inapplicable to any case of 
bending by transverse load : (a) Longitudinal strain 
is proportional to distance from neutral axis; and 
stress is a function of strain as determined by direct 
test. It should be noted that stress is not a linear 
function of either elastic or of plastic strain though 
it is approximately proportional to elastic strain at 
low stresses. (b) Total tension is equal and opposite 
to total compression set up by the bending. (c) The 
couple of the out-of-balance tension and compression 
loads is equal and opposite to the bending moment 
at the section. 

I would suggest that it is not enough to say, as 
is generally said nowadays, that the limitations of 
the mathematical theory are appreciated when the 
implication is that plastic deformation is the reason 
for the failure of the mathematical theory to pro- 
vide means of stress-analysing a flexed beam near 
failure stress. Over the past twenty years the 
writer has stress-analysed many hundreds of pub- 
lished test results and has found that the prin- 
ciples (a), (b), and (c) above, are true (though they 
are @ priori untrue of the mathematician’s “ per- 
fectly elastic substance”). My assurance in the 
matter is based on test results and, in particular, 
on tésts carried out by the British Cast Iron Re- 
search Association at the suggestion of the writer 
and published in 1933 (“ Analysis of B.C.I.R.A. 
Tests by Form-Factor Method,” Foundry Trade 
Journal, March 16, 1933). The tests comprised 
tension tests and transverse tests on beams which 
were simply supported and centrally loaded, the 
beams being of r, round and T cross- 
section. The calculated and measured results are set 
out in detail and there is close accord between them. 

The truth of the principles (a), (b), and (c) was 
further checked by calculating the elastic gap 
opening of piston rings. Dr. J. E. Hurst supplied a 
comprehensive series of test measurements on piston 
rings of various grades of cast iron. The close 
correlation between measurement and calculation 
will be found in the account of this research given 
under “ Piston Ring Testing” in the issue of 
Mechanical World for June 23, 1933. Previous 
test results stress-analysed in a paper presented to 
the Institution of Civil Engineers in 1932 (it was 
published in 1934 as a Selected Engineering Paper 
No. 150) also provide evidence, it is suggested, of 
the inadequacy of the mathematical theory since 
only by discarding this theory is it possible to 
correlate in a rational manner the stress-strain lines 
of cast iron with beam deflection and breaking 
strength. Cast iron provided an admirable ex- 
ample, because it is predominantly elastic (having 
little plasticity compared with steel) ; but from the 
transverse test results of plastics which the writer 
has examined he would venture the opinion that, 
for example, phenol-formaldehyde (unfilled) would 
be a suitable material to check the principles (a), 
(6), and (c) above. The writer would welcome the 


opportunity to stress-analysis a comprehensive 
series of tensile and transverse measurements on 
beams of various cross-section along the lines of the 
B.C.L.R.A. tests. 

The writer has made considerable constructive 
effort before making these destructive criticisms and 





has a very definite purpose in stirring up a contro- 
versial matter. It is that a stress-analysis of the 
notch-bar test provides a physical reason why the 
effects of strain-hardening or of flaws or corrosion 
pits are so much more dangerous in some steels 
than in others and it is important that more research 
should be carried out on the right lines. The writer 
has found that the same basic principles as enun- 
ciated for the elastic flexure of a beam appear to 
hold good for the plastic flexure of a notch bar. 
The first step, however, in the writer’s submission, 
is to understand the mechanism of the flexure of 
beams, keeping always in mind that materials 
which engineers use are not mathematically exact 
and that it is better to approximate to the truth 
than to insist on the mathematical exactitude of an 


inappropriate substance. 
Yours faithfully, 
A. C. Vivian. 
Britannic House, 
Finsbury Circus, 
London, E.C.2. 
May 11, 1945. 





THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Continued from page 394.) 

Art the resumed meeting of the Institution of 
Naval Architects in the afternoon of April 18, 
three papers were presented and discussed, these 
being, in the order given, ‘Some Cases of Failure 
of Deck Plating due to Stranding,” by Mr. W. 
Thomson, B.Sc.; “Some Notes on Ships’ Struc- 
tural Members,” by Mr. W. I. Hay; and “ Notes 
on Deflected Plating in Compression and Tension,” 
by Mr. J. M. Murray, B.Sc 


Fariures or DecK PLATING DUE TO STRANDING. 


Mr. Thomson’s paper carried a stage farther the 
experimental work of Dr. J. Montgomerie, C.B.E., 
presented to the Japan Society of Naval Architects 
in 1934,* in which he investigated the capacity of 
deck plating to withstand compressive stress and 
compared his results with the stresses as calculated 
under standard sagging conditions. Mr. Thomson 
examined a number of cases in which deck plating 
had been buckled in stranded vessels, where the 
points of support of the hull, and the draught at 
the time of stranding, could be determined with 
accuracy. His general conclusion was that, while 
Dr. Montgomerie’s experimental curve represented 
a suitable limit for compressive stress as usually 
calculated, it might be accepted also as a measure 
of the stresses experienced in a static condition. 

The discussion was by Mr. J. L. Adam, 
who thought the paper to be potentially valuable, 
though a great deal more information was necessary 
before it could be used generally; he asked for 
detailed calculations for at least one or two of the 
cases, both for the bending moment and for the struc- 
tural strength. The author had referred to the 
“normal assumptions,’ but Mr. Adam was not 
sure what were the normal assumptions; Mr. 
Thomson had expressed the problem very well in 
saying that the calculated figures did not neces- 
sarily mean the actual stresses in the plating. 
Although the work of Dr. Montgomerie was most 
valuable, Mr. Adam was not sure that it was safe 
to regard the experiments on flat plating, bound all 
round the edges, as being really representative of 
what happened in a ship’s deck. He knew of a 
number of ships of about 9,000 tons in which, if 
the assumptions were anywhere near the truth, the 
plating must have been subjected on many occasions 
to more than 7 tons per square inch; but none of 
them had got into trouble. It seemed that calcu- 
lations of ships’ strength were only of comparative 
value, and further, were comparative only as between 
like and like; the figures had no intrinsic value. 
He did not think the author was justified in regarding 
a panel of plating which had a length/breadth ratio 
of 6 as being relieved in the middle by the longer 
end attachment; he believed that the stress was 
not relieved unless the panel was much shorter than 
that. Again, he did not agree that, for all practical 
purposes, one could assume that plating riveted or] 





* ENGINEERING, vol. 137, page 533 (1934). 





welded to a deck was fixed at the beams. He had 
never seen a ship in which the successive beam 
spaces had buckled evenly and had left the beam 
untouched. Nearly always there was buckling 
along a space ; it might cross a beam into the next 
space, but the beams were nearly always slightly 
tilted. That tilting might not, and probably dig 
not, affect the load-carrying capacity of the beam, 
but he was quite sure it affected the end fixity of 
the plating. The problem lent itself to experimental 
research. He ho to see plans carried out, in 
which deck plating could be put under compression, 
plating supported on beams or other structures of 
varying rigidity, welded or riveted, with varying 
lengths of panel and cambered or flat. It was quite 
possible that even a }-in. camber in a deck had a 
marked effect on the bearing capacity of the plating, 

Mr. Colin Bartlett recalled the author’s statement 
that it was necessary to assume that the rigidity of 
the beam was sufficient to enable the strength of 
the plating to be fully developed, but pointed out 
that, where the ratio of length to breadth of the 
panel was relatively small, the size of beam might 
easily be so reduced that the plating would not 
develop its full strength as a panel. In fact, cases 
of failure of deck plating had occurred where the 
beams had failed as well as the plating, and the 
latter cbuld not develop its full strength. It was 
essential, therefore, to use the data given in the 
paper only after considering fully all the factors 
likely to affect the problem. The author’s Case | 
was a single-deck ship with poop, bridge and fore. 
castle. She went ashore, in the ballast condition, 
and was supported near the ends. Failure had 
occurred apparently at about 15 ft. abaft the after 
end of the bridge. Case 2 was exactly similar 
except that the vessel was 423 ft. long, against 
380 ft. in Case 1. In Case 2, the failure had occurred 
in way of the bridge some 20 ft. forward of amid- 
ships. Could it be suggested that the design and 
scantlings in those two cases were so finely judged 
to meet those particular conditions that the decks 
might buckle anywhere? Perhaps the age of the 
vessels was an important factor; cracks in worn 
plating on bridge decks, and considerable buckling, 
were not uncommon in vessels which were “ feeling 
their age.” Mr. Bartlett asked whether the plating 
thicknesses given were those found at the times of 
the accidents, or whether they were the original 
thicknesses as fitted. If the latter, then some 
allowance for age would affect the results. The 
author had stated that the measure of agreement 
between the safe limits for ships in a seaway as 
well as those under static conditions indicated that 
the usual assumptions in the former case constituted 
a fairly reliable index of the stresses actually 
imposed. Mr. Bartlett suggested that a safer 
conclusion would be that the usual assumptions 
constituted a fairly reliable basis for comparison 
in cases where similar conditions existed. 

Dr. E. V. Telfer said that the ship mentioned in 
Case 1, with which he was familiar, went ashore on 
quite a flat bottom. One of the principal bones of 
contention between the owners, for whom he had 
acted, and the underwriters was whether or not 
she had made any efforts to get off. The under- 
writer had disputed that she had made the effort, 
because her trim would not have allowed her to 
touch aft. Further, in making the calculations, 
Dr. Telfer’s opposite number had evidently over- 
looked that, by taking the ground forward, she had 
also trimmed herself aft. Finally, it was agreed 
that she had made efforts to refloat. It was accepted 
that she was a total loss and could not be repaired, 
and for a time she was left in the Bristol Channel ; 
yet eventually she went to the Continent and was 
repaired for quite a nominal sum. 

Mr. J, M. Murray said that the conclusions drawn 
showed that the design of steel ships was proceeding 
on the right lines, the final one, of considerable 
importance, being that there was a measure of 
agreement between the safe limits for ships in a 
seaway as well as for those in static conditions. 
So far as he could judge, present opinion seemed 
to be tending to the belief that the standard assump- 
tions usually made in calculating the stresses on & 
ship gave results reasonably in accordance with those 
rienced in service; and the finding 
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agreed with those which had been adopted for the 
other case added confirmation to that view. 

Case 7 (the 180-ft. coaster which suffered no 
damage) was of great interest, and showed clearly 
the strength of small vessels. He recalled an 
analogous incident, reported in the Transactions in 
1880. The vessel in question, the Prince of Wales, 
was built at Blackwall in 1843, her dimensions being 
180 ft. by 22 ft. and 10 ft. depth of hold. In 
launching, the vessel came to rest with her stern 
in the water, and the extreme forward end of the 
keel resting on the wharf over which she was being 
launched; the distance measured from the face 
of the wharf to the point of contact with the water 
was 110 ft.; but when the ship was finally water- 
borne, little damage was found, and she remained 
in service for more than 30 years. It was stated 
that the incident had a considerable effect on the 
supersession of wood by iron in shipbuilding, and 
had an important influence with Robert Stephenson 
in proposing and constructing the Britannia and 
Conway tubular bridges.* Mr. Thomson’s paper, 
he concluded, must be considered in conjunction 
with that read by Dr. J. Montgomerie before the 
Japan Society of Naval Architects, which, perhaps, 
had not received the notice it merited. 

Mr. D. E. J. Offord, who said that he was inter- 
ested in the buckling of ships’ decks under impulsive 
loading, asked Mr. Thomson which of the ships he 
had dealt with were of riveted construction and 
which were welded; because, in the case of the 
riveted ship, there was always a flange of 3 in. or 
4 in. at every beam, and that distance was quite a 
significant part of the total beam span, whereas in a 
welded ship there was usually a T beam and there 
was no support from a flange in that case. A 
matter of secondary importance was that, in a 
riveted ship, there was some reinforcement at the 
edges, due either to the laps or straps, which might 
or might not be present in a welded ship. Whether 
or not those laps or straps were of importance for 
static conditions, he was confident that they were 
of importance for impulsive loading conditions. 

Mr. Thomson, replying to the discussion, agreed 
with Mr. Adam as to the comparative nature of 
strength calculations ; long experience had demon- 
strated to him the futility of assigning standard 
values to ship calculations of any kind. Dealing 
with Mr. Adam’s expression of doubt as to whether 
results of the kind given in the paper were applic- 
able to portions of deck consisting of a series of 
panels, he said that he had studied a number of 
mathematical treatises on the subject by people 
who had shown conclusively that the critical case 
was one panel, whereas others were quite sure that 
the critical standard was to be found by examining 
a batch of 10 or 12. Frankly, he did not know. 
It was true that a cambered deck plate was not 
quite the same as a flat plate. On the other hand, 
for the purpose of trying to assess the stresses in a 
panel of deck plating, he thought it reasonably 
safe to follow the basis given in the paper. 

With regard to Mr. Bartlett’s question, why ships 
failed at particular points, he said that, in general, 
the cases dealt with in the paper had failed in way of 
the maximum bending moment. In Case 1, the 
stress in the upper deck was to all intents and pur- 
poses the same as on the bridge deck, which did not 
fail. Why there should be failure in one place and 
not the other, he did not know. In the case of two 
of the ships, which were less than five years old, 
the thicknesses given in the table were the actual 
deck thicknesses. In other cases he had obtained 
the thickness from his colleagues ; in one case, 
he had allowed a reduction of thickness, guided by 
the knowledge of his experienced colleagues. All 
the ships were riveted ; he would not like to predict 
what would happen in a welded ship. 


Surrs’ StructurRAL MEMBERS. 


Mr. W. I. Hay’s paper, ‘‘ Some Notes on Ships’ 
Structural Members,” presented an analysis of the 
members, consisting of beam, frame, and bottom 
floor plate, which together constituted a transverse 
frame ring. The bending moments for various 





* A similar incident is related of the Mersey ferry 
steamer Nun, built of iron by Johp Laird in 1840; she 
also took no harm, and usefully advertised the arene 
of iron ships.—Eb., E. 





conditions of loading likely to occur in service were 
determined by the application of Professor Hardy 
Cross’s method of analysing continuous frames by 
distributing fixed end moments, as described in a 
paper read before the American Society of Civil 
Engineers in 1930. Mr. Hay’s paper contained 
also a comparison of the results obtained by the 
Hardy Cross method and the method of least work. 

In opening the discussion, Mr. J. Turnbull said 
that, in his view, the author had not proved that 
the Hardy Cross method of analysis could be 
accepted without further question or modification, 
but there was no doubt that what he had done 
showed great promise for the future. Undoubtedly, 
the method had the merit of greater simplicity than 
the generally accepted method used by naval archi- 
tects, known as the principle of least work, a name 
which was hardly appropriate. additional 
merit of Mr. Hay’s work was that his graphical 
representation of the bending moments in the ring 
gave a better mental picture of what was happening 
or what was likely to happen in service conditions. 
Suggesting certain alterations and modifications to 
the author’s method, Mr. Turnbull asked him to give 
consideration to the roll of the ship, because the 
static vertical conditions did not really represent 
the critical conditions of service. A factor which 
might be considered was the dynamic effect; an 
accelerated motion from side to side must set up 
high stresses in the region of the bilge, where troubles 
occurred. The calculation as it stood did not take 
account of. that factor. Another factor was the 
pillar effect; and a third factor was that of the 
racking forces, which would be influenced to some 
extent by the spacing of the bulkheads. The accept- 
ance of the Hardy Cross method, which showed so 
much promise, would be delayed if the factors he 
had enumerated were completely ignored. Civil 
engineers might say that they had been using the 
method for some time and that the naval architects 
were a little behind the times; but the naval 
architect had always the fundamental difficulty of 
assessing the forces of the sea acting on the structure. 
It was hoped that research would be directed very 
soon to the measurement of those forces. 

Mr. R. B. Shepheard welcomed the paper as being 
really constructive and useful, though it repre- 
sented, as the author had admitted, only the pre- 
liminary stage in the development of the Hardy 
Cross method of transverse stress analysis. The 
“principle of least work” was a gross misnomer, 
and if an alternative method of transverse stress 
analysis could be applied, involving less labour, it 
was certainly worth pursuing. 

Referring to the author’s comparison between the 
traditional method and the Hardy Cross method 
of analysis, Mr. Shepheard said the differences in 
some directions were quite marked. One example 
was in the bending moment in the main side hold 
frame; another was in the bending moments on 
the upper deck, particularly at the ship’s side, and 
again in the connections or in the vicinity of the 
framing at the side of the second deck. He asked 
if the author could adduce any reason for those 
quite definite differences in the two analyses. As 
the author had pointed out, the results of that type 
of work were necessarily comparative. Two of the 
diagrams in the paper related to the same ship 
under the same conditions of loading, so far as the 
cargo was concerned, but at different conditions in 
the sea; they showed graphically what happened 
in the way of changing bending moment, par- 
ticularly in the vicinity of the tank side, and 
indicated how important it was to pay attention 
to'the connections between the tank side and the 
lower part of the frames, and also to the connec- 
tions between the framing members and the sup- 
ported plating. 

Dr. E. V. Telfer, referring to the graph comparing 
the “least work” method with the Hardy Cross 
method, felt that the author. must be wrong in 
suggesting that there could be any possible differ- 
ences in the final results as between the two methods. 
Both started with the same basic facts, and, if the 
calculations were correctly made, they must give 
the same result. 

Mr. Hay, in a preliminary reply to the discussion, 
quoted, from the Transactions of the American 
Society of Civil Engineers, Professor Van den Broek’s 





comment that “The quest of the absolute is a 
beautiful thing; but he who seeks in engineering 
analyses a precision that cannot be ultimately 
translated into such units as pounds of steel and 
yards of concrete is misled ” ; and a further remark, 
by Professor Findley, that ‘‘ Between the analysis 
of a given structure, which is essentially mathe- 
matics, and the design of a required structure, which 
is essentially art, lie many difficulties.” 


DEFLECTED PLATING IN COMPRESSION AND TENSION. 


The paper by Mr. J. M. Murray, B.Sc., entitled 
** Some Notes on Deflected Plating in Compression 
and Tension,” dealt with the loss of efficiency 
resulting from lack of fairness in plating—for 
example, buckling out of a true plane due to initial 
irregularities in commercial rolled-steel plates, 
distortion resulting from shrinkage stresses in welded 
ships’ structures, and buckling between stiffeners. 
Mr. Murray developed formule to give the effect 
of initial deflection on rettangular plates with 
supported and clamped edges, and applied them to 
specific cases. His calculations related to experi- 
ments on deflected strips of plating in compression, 
and lead to the conclusion that, while the deflections 
noted in the plating of cargo ships did not have, 
in general, any important influence on the efficiency 
of the structure, the effect of initial deflections 
might be serious where light plating was concerned. 

Mr. R. B. Shepheard drew attention to the 
author’s general conclusion, that ‘‘It also appears 
from diagrams that for plating in compression the 
permissible initial deflection should not exceed 
0-3h, if a substantial loss of efficiency is to be 
avoided; at the same time, it is important to 
remember that it may be better to accept greater 
deflections than to impose additional stresses on 
the structure, or damage the material by attempting 
to fair it.”” The criterion of the permissible initial 
deflection, said Mr. Shepheard, must also take into 
consideration the length of the plating panel in 
the direction of the applied stress. He had worked 
out an example of plating of 0-40-in. thickness 
associated with various frame spacings, and also 
with riveted and welded connections ; with constant 
initial deflection, the loss of efficiency due to the 
increased frame spacing was very considerable. 
The values for the welded stiffening, which had 
not the advantage, on the author’s comparative 
basis, of the plane flanges in reducing the length of 
the column, were lower than for riveted construction. 
He asked for a little more information on the 
results of the author’s mathematical investigation 
in conditions of tension, The point was made in 
the paper that, in light plating particularly, a high 
degree of fairness was important; in practice, 
however, this could not be achieved. The fairing of 
light material was a laborious process, and within 
limits, it was often neither necessary nor successful ; 
in some instances, the efficiency might be in- 
creased by increasing the proportions of the panel. 

Mr. J. Turnbull, referring to the author’s con- 
clusion that the deflections noted in the plating 
of merchant ships had not in general an important 
effect on the efficiency of the structure, said he 
was glad to know that the experiments described 
had proved that to be the case; but he was sur- 
prised that, in a paper dealing mainly with crippling 
loads on deck plating, the author should have 
introduced a case where the plating was 0-18 in. 
thick over a beam spacing of 30 in., presumably on a 
sea-going ship with transverse stiffening. He did 
not think any classification society would consider 
plating of that sort on such a spacing as being effec- 
tive in compression. As to the conclusion that the 
permissble initial deflection should not exceed 0-3 h, 
he would like the author’s assurance that in average 
shipyard practice this was not exceeded ; but if it 
reached, say, 0-4 h or 0-5 h, what should be done ? 
Would the author leave the plate as it was, try 
to fair it in place, or cut it out and renew it ? 

Mr. F. B. Bull described some recent trials in 
which the attempt was made to survey the amount 
of unfairness existing in the unconstrained ship due 
to the various causes the author had mentioned. 
They had measured the degree of unfairness and 
had observed the way in which the buckling had 
taken place, in order to decide whether single-curva- 
ture or double-curvature failure occurred. They had 
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also tried—successfully, he believed—to measure 
the stress on plating which was known to be buckled, 
as opposed to plating which was nominally plane ; 
and, finally, they had measured the local bending 
stresses that resulted from the buckling. They had 
surveyed up tq about 3,000 sq. ft. of plating, and 
the general amount of buckling was somewhat in 
excess of that mentioned in the paper. Plates of 
the order of 0-4 in. in thickness showed an average 
buckle in the panels of about half the thickness ; 
and values of 1} times the thickness had been 
noticed in welded construction. In the thicker 
plates of the shell of the ship the values were less, 
from about » quarter of the thickness, rising to 
maxima of the order of half the thickness. In 
riveted constructions, the riveted laps formed, in 
effect, an unfairness which had the same influence 
in the instability of the plate. 

The efficiency generally was high, and he agreed 
with the author’s figures of 99 and 100 per cent. 
In one case of longitudinal bulkhead plating in a 
tanker, where the curvature was of the single type, 
the buckling stress was only 2 tons per square inch, 
whereas the nominal stress put on it was 5 tons per 
square inch. Naturally, a low efficiency was to be 
expected in that case, and, in fact, it was in the 
region of 10 to 15 per cent. The local bending 
stresses resulting from the bucklings were signifi- 
cant; it was interesting that they were generally 
higher than the direct stresses, with the magnitudes 
of unfairness under discussion. 

Asking how the author proposed to use the 
relative efficiencies in his design calculations, Mr. 
Bull suggested that it might be intended to multiply 
each area of plating by the efficiency when mak 
the moment of inertia calculations ; if so, it woul 
be necessary to know what would be the likely 
amount of unfairness, or in other words, the likely 
value of efficiency, for every plate. With that in 
view, he suggested a statistical survey into the 
existing unfairness present in the plated ship. The 
experimental part of the work dealt with in the 
paper did not seem necessarily to confirm the cal- 
culations ; the author’s conclusion that the experi- 
mental evidence pointed to the validity of the calcu- 
lation might not be strictly true. 

Mr. G. M. Boyd, discussing the manner in which 
the efficiencies were to be used when they were 
obtained, said that if a factor such as was given in 
the paper had to be applied to every area of plating 
in a ship when calculating the moment of inertia 
it would be almost as laborious as the statistical 
method. Quoting the author’s statement that in 
practice, plating might be considered to be clamped 
at the edges, simply supported, or constrained 
in an intermediate condition, he thought that, if 
that were the choice, it was a very wide one, and 
raised the question of the validity of applying mathe- 
matical methods to problems which were far from 
being mathematically determinate in a ship. He did 
not know why welding particularly should be blamed 
for buckles: buckles occurred also in riveted ships. 

The author, in reply, said the salient point raised 
in the discussion was the unfortunate 0-3A (the 
permissible initial deflection). That was more or 
less a generalisation. Figures in the paper showed 
that, for a constant factor of safety, if the initial 
deflection were 0-3 h, im the case of a plate with 
supported edges the efficiency was something like 
70 per cent.; and, in the case of a plate with 
clamped edges, the efficiency increased to some- 
thing like 90 per cent. It might be reasonable 
to suggest, therefore: that the actual efficiency 
would vary between those two figures. 

With regard-to the question as to what to do if 
@ piece of plating were found to have a deflection 
of 0-3 h, the deflections occurred generally in light 
plating, and account had already been taken of 
that when the ship was designed. His purpose in 
putting that criterion forward was to show that a 
plane plate was much more efficient than a plate 
having the moderate initial deflection mentioned. 
With regard to the use of the formula, he presumed 
that, if statistical data were available, it would be 
possible to adjust the moment of inertia calculation 
to take account of the deflections. That informa- 
tion was not to be had, so that the lost efficiency 
could only be lumped into the factor of safety. 


(To be continued.) 





THE FUTURE OF BASE METALS.* 
By Lieut.-Col. Epcar Pam, 0.B.E. 


Many of our members, and a not inconsiderable 
part of mankind as a whole, depend for their living, 
or for their comfort and convenience, on base meta 
such as copper, zinc, lead and nickel, and any important 
trend affecting their availability is therefore of great 
general interest. The urgent requirements of a long 
war have resulted in a limited labour force being con- 
eentrated on uction at the expense off develop- 
ment work; the ore reserve of most important mines 
has been seriously depleted and, in spite of efforts 
intensified during the war, no ore bodies of real im- 
portance have been discovered for many years, Pro- 
gress has been made in mining and metallurgical 
methods but no epoch-making improvement stands to 
our credit since the development of flotation. It is 
probable, therefore, that metal will have to be pro- 
duced in future from poorer ore in existing mines or 
from small and low-grade deposits hitherto considered 
uneconomic. With the expected relaxation of the 
demand for war uses, the supply in the near future 
should be ample, but within a hw years a shortage 
seems indicated and I ask you to consider with me 
what steps are possible to increase production. 

Compared with the pre-war prices, we must obviously 
expect a considerable increase owing to the inflation 
which has taken place, and we certainly wish and have 
a right to sell the products of our labours at a fair 
and profitable figure. On the other hand, very high 
prices and, particularly, large variations, must reduce 
consumption and so damage our interests as well as 
those of users. Our first consideration is—what help 
may be expected from Governments? In this con- 
Ne ee ee eee 
real appreciation of the important alleviation in taxa- 
tion proposed by H.M. Government in financial 
measures recently introduced by the Chancellor of the 
Exchequer. If, as we hope, the Chancellor finds him- 
self able to meet our proposal for a depletion allowance, 
we shall be in the yf y, but unusual, position of 
having got tically all the tax relief we asked for. 
We also realise that H.M. Government have expressed 
willingness to increase direct help to industries 
supporting education and research, but I venture to 
say that a bolder policy is needed that, compared 
with other countries, including the British Dominions, 
the United Kingdom is still among the backward nations 
in the fostering of enterprise. 

I suggest that, in order to help the Colonies and even 
perhaps the United Kingdom to open up new mines 
and industries, H.M. Government should intensify 
their activity along the following lines. Geological 
surveys should be extended, including the boring of 
promising regions. Support should be given to uni- 
versities and technical schools by the equipment of 
laboratories, the provision of scholarships and, above 
all, by the assurance of such conditions of employment 
for professors and staffs that the very highest-grade 
engineers will be attracted to fill the posts. rt 
facilities should be improved and help given in buildi 
central power stations in selected areas. Attention 
should be given to the general education of the popula- 
tion, especially in the Colonies, with particular emphasi 
on health, safety, and the dignity of labour. Assist- 
ance should be furnished in the development of pro- 
mising new plant or requiring financial pro- 
vision beyond the power of industry to supply. A 
further consideration is—in what way can we, as 
engineers and miners, help the industry—and under 
the word “we” I include our Institution and all 
employees of mines or works. 

e Institution has always endeavoured to serve the 
industry by offering advice on any issues which have 
arisen, but, in the absence of a Chamber of Mines in 
London, it might be wise for us to go farther and to 
set up and a permanent committee always 
available to help the Government or any other body, 
at short notice, by studying and reporting on technical, 
edueational, health or welfare matters. Such a com- 
mittee would also watch legislation and in some cases 
initiate discussion with the authorities in England or 
the Colonies. As individuals our members and‘ other 
engineers will, no doubt, continue their efforts to pro- 
duce metals cheaply, to seek and exploit new ore 
bodies, to develop new processes and, above all, to 
study labour problems and help those who have not 
had the advantage of a good education in the under- 
sipnding of the principles of economics. I¢ is certain 
that high wages and very good conditions of work are 
attainable but equally certain that they are attainable 
only in return for steady uninterrupted work, and, to 
my mind, our future is largely bound up with the vast 
majority of our pepulation really grasping the absolute 
interdependence of effort and reward. - 





* Presidential address delivered to the Institution of 
Mining and Metallurgy, on Thursday, May 17, 1945. 
Abridged. 
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PRONGED FENDER FOR ARMY 
TANKS. 


In war it is not always possible to foresee which of 
the many obstacles to the prog of an army will be 
the limiting one. Generally the rate of advance jg 
determined by the resistance that the enemy is able to 
maintain, but when enemy resistance is broken, the 
limiting factor may be the inertia of the victorious 
army. Its best speed may not be fast enough pro. 
perly to exploit the advantage of a break-through, 
There may be bottlenecks in the extending communica. 
tions, or equipment may not be sufficiently mobile to 
be continually made available in new positions. When 
the Allied armies inating France achieved a break. 
through, their advance had to take place across richly 
cultivated country intersected everywhere by innumer. 
able hedgerows, fences, walls and the like, and a major 
difficulty was to utilise the full speed capabilities of 
the tanks, which were not normally equipped for 
cutting their way through a succession of obstacles 
of this kind. Army workshops in the field set about 
overcoming this difficulty and improvised a pronged 
steel fender for attaching to the front of tanks. The 
few that were made in this way were tested in battle 
and proved effective. The code name of ‘ Gate. 
crashers ’’ was applied to them but later, when similar 
fittings were ordered in quantity from a source of 
manufacture in this country, they were given the less 
obvious name of “ Prongs.” Altogether some hun. 
dreds of these Prongs were required immediately, and 
the contracting engineers, Messrs. T. C. Jones and 
Com , Limited, Cunard Works, Chase-road, Lon. 
don, N.W.10, one of the associated companies of Messrs. 
George Cohen Sons and Company, Limited, were able 
to give delivery in a little over three weeks. 

Each Prong consists of three welded assemblies, the 
main one being fitted across the full width of the front 
of the tank and having a number of stout angular 
sections projecting about 3 ft. in the direction of 
travel. th legs of these angle prongs are tapered 
and chamfered to form cutting edges. The other two 
welded assemblies are attachments for connecting the 
main assembly to the towing lugs of the tank, utilising 
high-tensile bolts. Al her 31 prepared parts are 
, the finished weight of 
which is 84 cwt. The working drawings for the Prong 
were commenced in the drawing office of the contracting 
engineers on the day that the first prototype was tried 
and approved, namely, on August 9, 1944. Simul. 
taneously it was decided to spread the work over a 
number of firms to minimise the risk of interference 
from flying bombs. On the same evening, therefore, 
sub-contractors were visited and instructions were 
left which would enable work to be started on the 
following day. The first production model was begun 
in the shops of Messrs. T. C. Jones and Company, 
on August 10 and was completed on August 14. 
Official approval and manufacturing instructions were 
given on the same day. By this time an organisa- 
tion of 22 sub-conftactors had been created in the 
London area and all had been supplied in advance with 
materials from the stock of Messrs. T. C. Jones and 
Com - On August 16, ten complete Prony sets 
were delivered for shi t; and the rate of pro- 
duction increased so that the order for 325 seta was 
completed by September 4. 








GOVERNMENT SURPLUS MACHINE TOOLS, NORTHERN 
IRELAND.—New arrangements for the disposal of Govern- 
ment surplus machine tools provide for the maintenance 
of complete records in six disposal centres in Great Britain. 
It has now been decided to maintain in Belfast a com- 
plete record of all the surplus Government machine tools 
lying in Northern Ireland and available for disposal. This 
will enable intending purchasers to conduct their in- 
vestigations without having to refer to records in Great 
Britain. Full information regarding the operation of 
the disposal scheme can be obtained from the Machine- 
Tool Control Regional Office, Law Court Buildings, 
Chichester-street, Belfast. 





WorKsSHOP TRAINING FOR COLLEGE Boys.—The 
object of a scheme recently initiated by Messrs. Rotol, 
Limited, in collaboration with the authorities of Chelten- 
ham College is to provide boys intending to take up an 
engineering career with practical factory experience 
while still at school. Boys from the College are at 
present supplementing their engineering education with 
@ practical course in machine shop practice in workshops 
which Messrs. Rotol, Limited, have specially equipped for 
the training of their own apprentices. While on this 
course the boys are treated as ordinary apprentices ; they 
have to arrive on time each morning at the factory and 
take their meals with other employees at the works’ 
canteen. The scheme also provides special centres during 
the long vacations for those who are studying for an 





Engineering Degree at the universities. 
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LABOUR NOTES. ings of the Amalgamation Sub-Committee have been | MERCHANT SHIPBUILDING DURING 
Mr. Bevin, Minister of Labour and National Service, held, and further Faso wy 3 othe $2 Son senpenes THE WAR.* 
announced in the pore pes of mye _" ne 3 that! in these discussions, It has been mutually agreed By Sm Amos L. Ayre, K.B.E. 
the release of men and women from the Arm orces | that a complete report of the proceedings, to date, be (Continued from page 397.) 


ig to begin on June 18, and the expectation is that 
750,000 will be out by the end of the year—most of 
them from the Army. The date for the first releases 
will apply to all theatres of war, including Burma, and 
the releases will be in groups over fortnightly periods. 
The Minister emphasised the point that the scheme was 
one of “ re-allocation of man-power” and not one of 
demobilisation. Call up to the Forces, he said, would 
go on, side by side with the scheme, up to the age of 30. 





The bulk of the releases would be under Class A (age 
and length of service). In Class B (temporary release 
for reconstructive employment with a liability to recall 
if this is discontinued) about 60,000 would be released 
in the first year chiefly building-trade operatives. Mr. 
Bevin warned the House that any impression that man 
power would now be available in abundance should be 
discouraged. There would probably be a form of 
National Service for a number of years. 





An interesting discussion on the shift system took 
at the annual conference of the United Textile 
Workers’ Association in Blackpool last week. It arose 
on a reference in the Legislative Council’s report to the 
effect that, although the workers had repeatedly 
0 any form of shift working in the industry, it was 
realised that a 40-hour week could not be easily separ- 
ated from the system. Given adequate safeguards and 
conditions, the Council stated, it would be prepared to 
“face up to this issue of shift working at the proper 
time.” 





In the discussion, some members took the view that 
the reference compromised the general attitude of the 
Association tow: the system. Others expressed the 
opinion that the conference should merely accept the 
principle of a 40-hour week, leaving open the question 
of working longer hours, where necessary, but at over- 
time rates. is was vigorously opposed by the chair- 
man, Mr. C. C. Robertson of Oldham, who asserted that 
what was wanted was a 40-hour week and no overtime. 
A representative of the weavers urged that what they 
should aim at was not a two-shift system for women, 
but a wage for men which would enable them to keep 
their families in comfort. 





The Secretary of the Association (Mr. E. Thornton) 
asked the conference not to tie the hands of the Legis- 
lative Council in the matter. None in the indus 
liked the shift system, but they had to face the situation. 
If they insisted on a 40-hour single shift, the industry 
was not going to get far with the proposals for new 
up-to-date mills with new equipment, and re-equip- 
ment for existing mills. Such a policy would frustrate 
the reorganisation of the industry. They had also to 
remember that in both the United States and Russia, 
it was realised that the useful utilisation of capital 


must be based cH? working more than 40 hours a week. 
The report of the Legislative Council was eventually 
adopted. 





Lecturing recently at the London School of Hygiene, 
Dr. Donald Hunter, the Director of the London Hos- 
pital’s research in industrial medicine, urged industrial 
medical officers of health to take a firm stand in factories 

inst tools which might cause unpleasant symptoms. 
Vibrating tools, he said, were one of the biggest menaces, 
and certain chemicals led to social pan. rey be- 
cause they caused extremely unpleasant breath. As 
doctors, he added, they had a mission to persuade 
people that these things should not be. 





The May issue of the Transport and General Workers’ 
Record states that war bonus increases have been 
secured for female clerical staffs in the engineering 
industry. The new rates, which came into force on 
April 16, increased the war bonus to 12s. 6d. a week in 
the case of staff 19 years of age, to 15s. a week in the 
case of staff 20 years of age, and to 19s. a week in the 
case of staff 21 years of age. 





At the end of April, the membership of the Amal- 
gamated Engineering Union was 866,794—a decrease 
of 2,126 com with the figures at the end of March. 
During April, 7,936 members were paid sick benefit— 
a decrease of 747—and 14,207 received superannuation 
benefit—an increase of 129. Donation benefit was 
paid to 495 members—an inerease of 61—and the total 


> a of unemployed members was 1,228—a decrease 





Mr. Tanner states, in the May issue of the Amal- 
gamated Engineering Union’s Journal, that two meet- 





prepared for presentation to the full executive councils 
of all the unions involved, in order to obtain their 
views on the broad principles outlined in the draft 
scheme. 





Under an Act adopted in November last by the 
Provincial Legislature of Saskatchewan, it is an unfair 
labour practice for an employer, or an employer’s 
agent, (a) to interfere with, restrain or coerce an 
employee in the exercise of any right conferred by the 
Act; (b) to interfere with the formation or adminis- 
tration of any labour organisation or contribute 
financial or other support to it; provided, however, 
that the employer may allow the bargaining unit 
representing the majority of his employees to confer 
with him for bargaining or union business without 
deductions from wages or loss of time, or may allow 
any union to use his premises and notice boards for 
the purposes of the union; (c) to fail or refuse to 
bargain with re ntatives (not necessarily being the 
employees of the employer) of a trade union repre- 
senting the majority of the employees in an appro- 

riate unit ; (d) to refuse to - ey during working 

ours with a representative of a trade union with 
which he has a collective agreement, with a view to 
settling disputes and grievances of employees covered 
by the agreement, or to make deductions from the 
wages of such union representatives for time spent in 
such negotiations. 





It is also an unfair labour practice for an employer, 
or an employer's agent, (e) to discriminate in to 
hiring or tenure of employment or any term or condi- 
tion of employment or to use coercion or intimidation, 
in order to encourage or discourage membership in, 
or activity in, or for, alabour organisation or participa- 
tion in any proceeding under the Act; provided that 
nothing in the Act is to prevent an employer from 
making an agreement with a trade union requiring 
membership or maintenance of membership in such 
trade union as a condition of employment, or the 
selection of employees by the advice of the union, or 
any other condition with regard to employment, if 
the union has been selected by a majority of employees 
in any such unit as their bargaining representative ; 
(f) to require as a condition of employment that any 
person shall abstain from joining or assisting a trade 
union or exercising any right provided by the Act; 
(g) to interfere in the selection of a trade union as 
representative of employees for bargaining; (h) to 
maintain a system of industrial espionage or to employ 
or direct any person to spy upon a member, or upon 
proceedings or offices, of a labour organisation, or 
upon the exercise by any employee of any right under 
the Act ; (i) to threaten to shut down or move a plant, 
or part of it, in the course of a labour dispute; (j) to 
declare or cause a lockout or to make or t any 
change in wages, hours, conditions of employment, 
benefits or privileges while any application is i 
before a board of conciliation appointed under the Act. 





It is an unfair labour practice for an employee, or 
any person acting on behalf of a labour organisation, 
(a) to use coercion or intimidation to encourage or 
discourage membership in, or activity in, or for, a labour 
organisation ; provided that nothing in the Act is to 
prevent a person, who is acting on behalf of a trade 
union, from attempting to persuade an employer to 
make an ment with that union to require as a 
condition of employment membership, or maintenance 
of membership, in that union or the selection of 
employees on the advice of a trade union or any other 
condition of employment, if such union has been 
selected by a majority of employees in such unit as 
their bargaining representative ; (6) to take part in, 
or persuade or attempt to persuade any employee to 
take part in, a strike while an application is pending 
before the Board or any matter is pending before a 
board of conciliation appointed under the Act. 





THE PURCHASING OFFICERS ASSOCIATION. —The first 
post-war meeting of the Purchasing Officers Association 
was held on May 14, 1945, at the Private Theatre, 
Gaumont British Picture Corporation, Film Hoyse, 
Wardour-street, London, W.1, when a film ‘“‘ From Ore 
to the Finished Product,” loaned by Messrs. Guest Keen 
and Nettlefolds, Limited, was shown. Mr. F. L. Hart, 
President of the Association, said that membership had 
risen from 150 or so in 1931, the year of foundation, to 
over 700 at the present time. The chair was taken at 
this meeting by Mr. W. H. Napper, chairman of the 
London Branch, which has its headquarters at Walter 





House, Bedford-street, London, W.C.2. 


A FEATURE of the speed question was that of convoys. 
At the outbreak of war our Mercantile ine con- 
sisted of ships within the range of very slow to very 
fast, and various categories had, therefore, to be catered 
for, the fast and very fast being usually operated “ free 
of convoy.” The remainder were fitted into convoys 
of various . In spite of the pre-war plan 
(hypothesis y) containing provision for increased powers 
in the case of steam tramp vessels, these were often 
down to a low level of speed owing to the 
inability of the older vessels under the conditions that 
—— in the higher latitudes of the North Atlantic. 
he power was, however, eventually increased to 
2,500 indicated horse-power, making the vessels suit- 
able for a convoy of higher speed but in which—as it 
turned out—there was rarely the need to utilise the 
full power. The concentration at about, but not less 
than, 15 knots enabled a maximum number of vessels 
of the “ free of convoy” condition to be produced. 
It was a great advantage, from the point of view of 
imports, to make use of the same amount of production 
effort, in the ine-shops, to uce two vessels of 
15 knots rather than one of 17 to 18 knots. 

The application of this policy resulted in a closer 
standardisation of the iesel type of engines 
and on a single-screw basis for vessels of about 11,000 
to 12,000 tons deadweight, but at a later date using 
two such engines, twin-screw, for larger vessels of 
17 knots. The earlier condition for the smaller vessels 
of liner type had included two Diesel engines of 
moderate size with twin screws for speeds of about 
16 knots, or single sets of very large sizes, which 
involved special problems in regard to material supply. 
Apart from the standard single-screw simplified tur- 
bine set of 6,800 service brake horse-power at 116 
revolutions, which was adopted at a time of great 
shortage and difficulty, a number of sets of 8,000 brake 
horse-power at 100 revolutions were produced as far 
as was ible. In the case of P sa i 
simplified geared-turbine set, the various features of 
simplification enabled a much larger number of sets 
to be produced and some berths of suitable dimen- 
sions, although in yards ordinarily building tramps, 
were then brought into use on liner construction. 
These vessels had water-tube boilers of two types 
and here again substantial assistance was obtained 
from establishments not normally engaged in marine 
work. With this standardised provision of propelling 
machinery for fast ships, it was possible to plan for 
an increased programme of such vessels, but this was 
ultimately dependent on the rate of fitting-out of the 
machinery on board, which, in turn, was dependent on 
labour supply. 

During the earlier part of the programme, the vessels 
under construction were all pre-war prototypes for 
which models and propulsion arrangements had been 
tank-tested. As modifications became essential because 
of the strategical development of the war—which 
usually meant the introduction of new types—further 
experiments became necessary. These were 

done at the N.P.L., but some were carried out in the 
tanks of Messrs. Denny Brothers, Dumbarton, and 
Messrs. Vickers-Armstrongs, at St. Albans. One of 
the earliest cases concerned the partially-fabricated 
deep-sea tramp, P.F.(B). This vessel was founded on 
a good model of one of the prototypes that had done 
well in service under varying weather conditions, but 
this basis model had only 69 ft. of parallel body. 
Increasing the bilge radius to 5 ft. 6 in. and fairing 
the narrower lower waterlines amidships into the ends, 
produced 149 ft. of parallel-body. At the same time, 
the new vessels were struct redesigned to load 
down to a deeper draught. icipati that the 
easier bilge would not materially affect the resistance 
were . Further experiments were under- 
taken before a new design of these vessels was put into 
production. The net result was the adoption of the 
same general form of ends but with a bilge 
radius of 8 ft., associated with no rise of floor or tumble- 
home. This produced 142 ft. of parallel body. In 
spite of the increase in the block coefficient, and the 
less helpful value of length-displacement ratio, the 
vessels with the large bilge radii gave improved results. 

The broad tendency of these results would seem to 
indicate that the fetish of earlier years to adopt hard 
bilges for the sake of reducing the prismatic coefficient 
may have been wrong. For vessels of such “slow ” 


ne 9 the ratio of wetted 
VL 

surface to displacement would seem to be a factor of 
far greater importance than prismatic coefficient. The 
use of the hard bilge must also throw a severe strain on 


speed, i.e., as represented by 





* Paper read at a meeting of the Institution of Naval 





Architects, held in London on April 18, 1945. Abridged. 
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the stream flow, which, in its approach to amidships, 
has to spread out over a rapidly increasing girth of 
section; there must also be considerable difficulty, 
after their almost certain breakdown under such con- 
ditions, to collect themselves into an orderly pattern 
after leaving the after end of the parallel body. This 
feature is the likely explanation of the high degree of 
efficiency of some vessels, built 30 or 40 years ago. 

By the time the feature of easier bilge had been 
adopted in the P.F. (C) type, the stan 15-knot 
cargo ships and tankers had gone into production with 
a model which was of such a form that, in the case of 
the tanker, only two occurred within the 
midship scrieve. The lack of transverse bulkheads 
with bottom and wing plates workable off the same 
templates was considered to be some disadvantage. 
It was decided, therefore, to experiment with this 
model, using a larger bilge radius and, in addition, in 
case it was required eventually to toe-weld transverse 
frames to the shell, to make all side frames of straight 
lines tangential to the bilge, practicall 
the length of the ship. Although the latter feature 
was possibly a handicap to the model, the two features 
in combination saad in a definite improvement ; the 
comparative figures are given in Table I. 








TaBLeE I. 
er Bilge and 
— Normal Form. Straight Side 
Frames. 
t, 16,488 16,460 
Block coefficient 0-678 0-67 
Prismatic coefficient 0-688 0-692 
Mid area sq. ft. (mid.) 1,799 1,773 
Rise of floor .. ¥. 34 in. 3} in. 
of 1 body 33 ft. 9 in. 97 ft. O in. 
Radius of bilge ri 6 ft. 0 in. 10 ft. Oin 
Speed (knots) --| 14 15 16 14 15 16 
és Hi .-| 0-649 0-666 0-700) 0-633 0-635 0-675 











While the incidental improvement of resistance had 
been considered a possibility in the fuller tramp vessel, 
the attainment of improvement in the case of the finer 
model of the 15-knot vessel was hardly e > par- 
ticularly with the introduction of the added feature of 
straight frames. It would seem that 15 knots at 466 ft. 


in length does not represent a “‘ fast” vessel, the TE 


being only 0-696, well within the speed (about 16} knots 
for this length) at which the first important condition of 
wave-making is experienced and that wetted surface 
is still of major importance. It would also seem that 
this factor of wetted surface—in its relation to the 
amount of displacement it encloses—so far as it is 
aided by a larger radius of bilge than had been cus- 
tomary—should receive primary consideration. Not 
only in the case of “‘ slow ” ships, but also in the case 
of “ fast” ships, the bilge radius most likely has an 
important influence on the stream flow. The results 
obtained over the range covered by these two t 
caused a possible revision of the models of the other 

to be examined. The introduction of an 
easier bilge invariably gave an improved result. Over 
all the instances, and in which care was taken to retain 
generally the parent form of the ends, the improve- 
ment varied from 3 per cent. to 6 per cent. 

A further interesting feature of research work based 
on model experiments was the use of the complete 
straight-lined form. When it was desired to produce 
100 tugs* of 70 ft. overall length and 65 ft. between 

rpendiculars, having regard to the already heavy 
food on the firms building small vessels, it was decided 
to examine the possibility of a straight-lined form 
suitable to the smaller structural firms. It was 
important that there should be no twist in the plating. 
A midship section of five straight lines from which 
simple panels of plating were developed towards the 
ends was evolved. An orthodox model of a similar sized 
vessel of proved high efficiency was selected as the target 
for the straight-lined form. The straight-lined model was 
an improvement on the orthodox form at all speeds up 
to 74 knots, which was the intended working range, 


Vv 
anda high speed as represented AO = 0-93. 


At a later date, when a large number of 400-ton dead- 
weight tankers were required, also some coastal lighters, 
the same type of form was adopted. On one occasion, 
when there was an expected need for a large number of 
2,800-tonners, 250 ft. in length, a straight-lined form 
was developed, and produced an improvement varying 
from 64 per cent. at 7 knots to 2} per cent. at 10 knots 
as compared with the very efficient form of the normal 
prototype. With some amendment to the positions of 
chines, these percentages were increased to 8} per cent. 
and 5 per cent., respectively. 

In the early stages of the war, and with a view to 
meeting the labour shortage, firms were urged to 


extend hydraulic riveting, and to employ welding 
wherever this process was more economic in man- 
power than riveting. Extension of hydraulic plant, 
as well as the re-design of structure to enable an in- 
creased amount of such riveting to be done expedi- 
tiously, soon bore results. In one case applying to 
tankers, for example, it brought about a condition in 
which two sets of tanks—athwartships—were com- 
"oraoe erected on the berth in the same time as had 

required previously for one set. On the average, 
a given amount of closing-up work, when done by 
welding, required five welders as compared with one 
squad of riveters in which was included a riveter, a 
holder-up and a heater. The ratio no doubt eventually 
impro While the “ first campaign” for the ex- 
tension of welding had been on the basis of using the 
method in all the cases where it was more economical 
of man-power than riveting, a “second campaign” 
was necessary for the purpose of increasing the labour 
effort, but using a of labour, in which women and 
girls were included, which otherwise would not have 
entered the industry to train as riveters. In par- 
ticular, the “‘ second campaign” concerned the deve- 
lopment of the use of higher amperages and the intro- 
duction of automatic machine-welding. An indication 
of the effect of this urge to extend welding can be seen 
from Table II, which applies to new merchant ship- 
building only. 








TABLE II. 
No. of No. of Persons 
— Welding Employed as 
Points. elders. 
At April, 1942 .. 1,000 | 730 
At July, 1943 2,634 1,547 
At June, 1944 .. 3,075 | 1,737 








In regard to welding generally, consideration of the 
methods employed in the United States brought out 
three axioms to be borne in mind in the design of any 
ship structure intended for pre-fabrication associated 
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with an extended use of welding. These were that the 
structure should jig itself, brace itself for handling, and 
be such as to enable a maximum of down-hand welding 
to be done without turning the unit over. It was also 
considered, in the case of transversely-framed ships, 
that as and when an extension of welding took place, 
involving the welder having to operate in the double 
bottom, a frame-spacing of 36 in. would be desirable. 
With two longitudinal bulb-angle girders in the bottom, 
i of plate intercostals, the means of the trans- 
verse and longitudinal members jigging each other was 
obtainable. A similar result could be obtained by the 
use of longitudinal beaming associated with the neces- 
sary transverses in the case of the decks. The P.F. (C) 
type vessel was structurally designed with welding 
development in view, but was hydraulically riveted as 
far as the floor and framing structure was concerned. 
The use of plates 108 in. wide and 36 in. frame spacing 
enabled the tank top to be plated athwartships with a 
butt joint near to the heel of every third reverse frame. 
To meet the need to avoid turning over large slabs 
of structure in the process of welding, rolls were cut 
for a new steel section, for use as a beam or stiffener, 
having a widened toe or bulb on which the seam of the 
plating and the connection of the beam or stiffener 
could he made in one run of welding. Applied, in the 
first instance, to the bulkheads of tankers, in which the 
stiffeners were spaced 33 in. apart, the use of the new 
section proved itself to be a very great facility in pre- 
fabricating large slabs of bulkheads. An appreciable 
saving in the extent of welding was attained. In the 
case of the P.F.(C) type, the opportunity was taken to 
introduce “ corrugated ” bulkheads which, during the 
t 30 or 40 years, seem to have come and gone. 
were provided to produce the form as shown 
Fig. 4, which, with holes drilled for riveted (vertical) 
seams in the edges, were delivered to shipbuilders 
ready for erection in the ship. This saved much time 
and labour in handling for forming, etc., in the yards. 
The saving in weight per bulkhead was about 30 per 
cent. The two methods of bulkhead construction just 
referred to would seem to lend themselves to a com- 








® Eventually extended to 180. 





bination such as is shown in Fig. 5, where a stiffener 
of the new section can be used on which to make a 


welded seam together with the stiffener connection in 
one run. This, however, will require wider plates than 
are generally available and presses of capacity greater 
than those now in use. : 

Steps were also taken to encourage the general expan. 
sion of -fabrication within the ees, Ine 
ticular, there was the installation of cranes of increased 
lifting capacity as well as modifications of layout to 
enable more assembly space to be provided, as far as 
this was possible. The development of welding also 
required extended assembly space and this 


in ti 
brought about the need for further e. Often this 
space was a separate building, with overhead travellj 


cranes capable of handling the units as finally assembled 
and delivering them at a suitable point ready for trans. 
fer to the berth. Whenever the layout permitted, y 
more economic arrangement was to the assem| 
and welding area within the radius of berth cranes, and 
to use portable (sliding) roofs over the assembly area, 

Defensive measures created an appreciable increase 
in the amount of work in the hull and its equipment, 
and had a very definite effect in the unbalancing of the 
plant and labour set-up in many cases. Gun supports, 
a ae heavier ting of some deckhouses, the 

uilding of additional accommodation for extended 
staff of officers and crew, gunners, etc., involved more 
steel work, as did the fitting of torpedo net gear during 
a certain period ; but the greatest effect on production 
was that concerned with the fitting-out of these various 
items, guns, paravanes, the net gear, degaussing, plastic 
armour, special signalling gear, radio-location appara- 
tus, etc. Apart from the M.A.C. ships, there were the 
C.A.M. shi tapult Aircraft Merchant ships— 
which preceded them. The C.A.M. ship was fitted with 
a catapult gear and a fighter aircraft, ther with the 
necessary stores and accommodation for the accom- 
panying personnel. In the case of the paravanes, 
where chains were used, these were soon suspected as 
being responsible for an appreciable amount of resist- 
ance, and the “‘ A” frame or boom type of support was 
afterwards used in all cases. 

The additional personnel necessary was such that, 
by the end of 1943, provision was being made for a total 
complement, in the case of a normal tramp ship, about 
double that of the peace-time standard ; in some cases, 
it wastrebled. All this involved an appreciable increase 
in the production effort, in cabin accommodation, 
enlarged store-rooms, and extended boatage and life- 
saving appliances. In the case of the boats, it was 
found desirable, at an early stage, to provide mechanical 
davits. The extra demand for degaussing, signalling, 
etc., increased refrigerated-store space, and enlarged 
accommodation, was such as to require, in the case of 
the tramp type, provision for 30 kW of electric generat- 
ing capacity as compared with about 10 kW in the 
pre-war prototypes. In addition, there were appreci- 
able extras that concerned the operation of the vessels. 
Over a long period, every deep-sea tramp was provided 
with two 50-ton derricks in addition to a full comple- 
ment of 5-ton and 10-ton derricks. Cargo liners, with 
full normal cargo gear provided for six hatchways, also 
had three heavy derricks for 80 tons, 50 tons and 30 tons. 
This threw a heavy strain on the industries supplying 
masts, derricks, blocks, winches, etc., which was met 
by arrangements for distribution from a common pool. 


(To be continued.) 





CONTROL OF NATURAL ASPHALT RocK.—The Minister 
of Supply has issued the Control of Natural Asphalt 
Rock (No. 2) Order, 1945 (S.R. & O. 1945, No. 558, price 
1d.), which revokes the No. 1 Order issued in 1940. As 
from May 22, licences are no longer necessary for the 
acquisition, disposal and use of natural asphalt rock. 





STATE BURSARIES IN SCIENCE, 1945.—The Ministry of 
Education and the Scottish Education Department 
announce that State Bursaries in Science will be awarded, 
this year, to boys and girls who will take courses in 
physics, mechanical or electrical engineering, and, in a 
small number of cases, in metallurgy, mining engineering, 
glass technology or fuel technology. The courses will be 
taken at universities an@ technical colleges and, after 
training, students will be allocated to technical work in 
the Forces or to responsible civilian employment of 
national importance. Candidates should have passed 
the English Higher Certificate examination in physics, 
mathematics and chemistry, or the Scottish Senior Leav- 
ing Certificate examination in mathematics and science, 
or mathematics and technical subjects, both on the high 


by | grade. Candidates who are taking one of these examina- 


tions this year are also eligible. All candidates must 
have reached the age of 17 before July 1, ard be under 
19 on September 30, 1945. A leaflet giving full details of 
the scheme can be obtained from the Ministry of Educa- 
tion (Awards Branch),. 14-22, Lennox-gardens, 8.W.1, or 
the Scottish Education Department, 9 and 10, Aber- 
cromby-place, Edinburgh, 3. The envelope should be 
marked U.B. Applications must reach the appropriate 





education department by June 30. 


SHE SH STE HES PESSSE ES EB EESCSES ESB FE. 


, Beers 


is 





MAY 25, 1945. 


ENGINEERING. 


419 








—_— 





RECLAMATION 








Fie. 5. Satvacep 17-PounpER GuN BREECH 
Ring. 


RECLAIMING AND HARDENING OF 
ENGINEERING COMPONENTS BY 
ELECTRODEPOSITION.* 

By H. MerrywEaTHER. 

(Concluded from page 400.) 


Ir has been said previously that chromium is the 
metal in greatest demand for purposes of electro- 
deposition. This is perhaps an exaggeration, for while 
chromium may be used for hardening and salvage 
purposes, nickel can be applied in greater thicknesses 
than chromium, thus covering wider applications. 
Nickel in its electrodeposited form can be obtained in 
two ranges of hardness : (1) approximately 200 Brinell, 
and (2) approximately 300 Brinell. The first type of 
deposit can be subjected to all the usual machining 
operations, and the same can generally be said of the 
harder type except that, very often, the hardness can 
run up to 350 Brinell, and unless due care is exercised, 
difficulty will be experienced. The following should be 
useful when machining the harder type of nickel 
deposit: a high-speed steel tool, having a 15-deg. 
maximum top rake and 5-deg. maximum front and 
side rake, set in the centre line or very slightly above, 


should be used at a 8 of 30 ft. to 100 ft. per minute. 
A a bar should be as rigid as possible and a heavy 
rather than a light cut taken. The tool should be kept 


sharp and it is essential that the deposit should be cut 
and not scraped. Paraffin or oil cooling medium may 
be used but it is not essential. Tungsten-carbide tools 
and high speeds with fine cuts are definitely unsuitable. 

From the point of view of workable deposit thickness, 
nickel differs greatly from hard chromium. Thin 
deposits can be provided satisfactorily with absolutely 
certain adhesion on ferrous metals and it is believed 
that the maximum thickness possible has not yet been 
determined. The thickest nickel deposit satisfactorily 
obtained, to the definite knowledge of the writer, is 
0-4 in., but it is worth while noting, at this juncture, 
that for average-price components, a deposit of 0-060 in. 
thickness is the maximum recommended if an econo- 
mical ratio of cost between the deposit and the cost of 
the article is to be maintained. On expensive com- 
ponents, the thickness of deposit may reach 0-2 in., 
and the cost ratio between the deposit and the com- 
ponent remains commercially sound. In the early days 
of heavy nickel depositing, it was only possible to 
obtain a deposited metal with a hardness of approxi- 
mately 200 Brinell, but through the efforts of the 
Armament Research Department a new nickel deposit- 
ing solution has been evolved which provides nickel 
having a hardness of from 300 Brinell to 350 Brinell. 
This new nickel deposit is intended specifically for the 
salvage of gun components, such as breech rings and 
breech blocks. As examples, Fig. 5 shows a 17-pounder 
gun breech ring salvaged by the deposition of 0-02 in. 
of hard nickel, and Fig. 6 shows a salvaged 6-pounder 
gun breech: block on which nickel of a hardness of 
350 Brinell has been deposited. 
_ The uses of the new nickel-deposition process have 
increased so considerably that in a number of cases 
it has taken the place of hard chromium where thick 
deposits are required. A practical example of this 
point is the salvaging of Diesel-engine crankshafts. A 
Point to be observed in connection with electrodeposited 
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nickel is that it work hardens to a great extent when 
used as a bearing surface, as in the case of salvaged 
crankshaft journals. Two further points to be men- 
tioned in connection with crankshafts are firstly, that 
certain bearing-metal alloys, such as lead-bronze or 
materials containing nickel and cadmium, are unsuit- 
able when run in contact with nickel, and, secondly, 
when assembling connecting reds to nickel-salvaged 
crankshafts an increase in tolerance is necessary, 
and more oilways are recommended. It has been 
asserted that a nickel deposit on a crankshaft journal 
is often sufficient to disturb the critical torsional vibra- 
tion period of the shaft, and that salvaged crankshafts 
should be examined to ensure that the of 
nickel depositing has not brought the critical torsional 
vibration period of the shaft within, or near, the 
makers’ recommended revolutions per minute. This 
refers mainly to engines that run for long periods at 
a fixed revolution. 

In the past, when a certain dimepsion of a com- 
ponent was one or two thousandths o inch outside 
the tolerance limit, or was actually to size but was 
rejected on account of the finish, such as tool marks, 
it was considered necessary to remove more metal 
to provide a wall thickness of nickel deposit of 
0-005 in. The latest development is to send the com- 
ponent to the electrodepositor (even if it is to size 
and rejected for tool marks only), and the necessary 
amount of metal is removed by the electrodepositor as 
part of the treatment. The amount of metal removed 
is less than 0-005 in., and is probably in the region of 
0-002 in. It may be thought that a wall thickness of 
0-002 in., is co ee but it can be oa ce Ape 
if, during the machining or grinding, steel o 
the component is e in parts, the adhesion of the 
very thin layers of nickel will be —— sound. 
The main object of having a deposit of nickel all over 
the salvaged surfaces is to prevent the possibility of 
having a surface with two coefficients of friction. It 
is, however, imperative—if success is to attend pro- 
cessing of this type—to ensure that the electrodeposit 
conforms to the Armament Research Department re- 
quirements governing this type of work. . 

It is felt that the layman has a wrong conception 
of how the adhesion of nickel to steel is achieved by 
the electrodepositor. The current impression appears 
to be that mechanical interlocking of the deposit and 
the steel is the result of acid attack. This is true only 
to a very small degree and it is purely incidental to 
the actual mechanism of the process which causes the 
nickel deposit to reproduce the grain size of the steel 
for the first few thousandths of an inch of deposit in 
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This result, however, is only secured by experience, 
good equipment, and adequate chemical and technical 
control. An interesting example which illustrates the 
firm adherence of deposited nickel is shown in Fig. 7. 
In this component, a 3-ft. 6-in. undercarriage sliding 
tube, the original screw thread has been removed 
and nickel having a wall thickness of 0-10 in. deposited 
to enable the thread to be re-cut. The degree of 
mechanical interlocking obtained is dependent on the 
extent to which the various ferrous metals are affected 
by the preliminary processing ; for example, cast iron 
will be affected in a way very different from, say, 
nickel-chromium steel. 

It should also be pointed out that the same general 

tee of adhesion cannot be given in the case of 
the non-ferrous metals, owing to a number of variable 
factors. It is interesting to note, that, from the 
electrodepositor’s view-point, usually the cheaper the 
metal the higher the cost and the ener the difficulty 
of processing. Ordinary grades of cast iron are cheap 
and yet this metal offers many difficulties in comparison 
with steels during the vital preliminary processing. 
The quantity of carbon present, when a large cast-iron 
area is to be treated, precludes successful deposition 
except by the largest and best equipped plant. It is 
necessary to alter the specific gravity of the pre- 
liminary processing solutions and to utilise 1,000 
amperes per square foot of exposed area to obtain the 
desired result, whereas 200 amperes per square foot is 
adequate for average steel. . 

One of the undesirable features of thick nickel de- 
posits is the nodule growth on the extremities of the 
deposited area. This is due, as previously mentioned 
when discussing hard-chromium deposits, to the fact 
that the current used for deposition is not evenly 
distributed throughout the deposited area. This 
condition is aggravated in nickel depositing by the 
far thicker layers of metal deposited, with the resultant 
increase in the growth of nodules. Ways and means 
are being constantly evolved to help to reduce or 
eliminate this condition, but unfortunately some shapes 
of components render control difficult. 

When removing the nodules prior to machining or 
grinding, care must be taken, and if removal by chisel- 
ling is resorted to, one should chisel away from the 
deposited area, otherwise a tearing of the top skin of 
the steel will ensue. It is notable that in all cases of 
damage to nickel deposits through using a chisel for 





nodule removal, it is the steel that has given way. 
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A copper-sulphate test has proved this in every case. 
It is practically impossible for a correctly deposited 
nickel coating to part from the base steel. The over- 
lapping of a salvaged area with nickel by the — 
is often a cause of irritation to the engineer, but in 
his own interests. it is very necessary because the 
wax stopping-off medium weakens the adhesion 
of the nickel adjacent to the wax, and therefore, to 
prevent the wax from coming close to the deposited area 
proper, this area is increased by approximately } in. 
all round, so that if the edges of the deposit are weakened 
during contact with the stopping-off wax, the deposited 
area proper is not affected. e foregoing remarks 
do not apply to hard chromium, where it is possible 
to stop-off to exact limits, as may be seen in Fig. 8, 
on paze 419, which shows a salvaged hypoid gear. 
ention has been made of the drawbacks to successful 
ing encountered when treating internal dia- 
meters with hard chromium, and these apply also in 
the case of nickel, but to a far lesser degree. It has 
been stated that a diameter to depth ratio of 3 in. 
to } in. for hard chromium renders internal anode 
ments unnecessary, with a consequent reduction 
in the cost. In the case of the application of nickel to 
internal diameters, the ratio of the dimensions can be 
altered to 1 to 1 for a normal thickness of deposit of, 
say, 0-015 in. radius, before internal anode arrange- 
ments are necessary. An example of what can be 
accomplished is seen in Fig. 9, page 419, which shows a 
Halifax fuselage component, the bore of which has been 
salvaged by a deposit of nickel having a wall thickness 
of 0-025in. The difference between hard chromium and 
heavy nickel is accounted for by the better throwing 
power of the latter metal. It will be seen from Fig. 9, 
however, that by the time a deposit of 0-025 in. has 
been obtained the nodule growth on the extremities of 
the internal core will have reduced the diameter, which 
will in turn upset the ability of the solution to 
“throw ” adequately. It may be necessary, therefore, 
at this juncture, to take out the component from the 
plating vat, remove the noduling, and then replace it 
in the vat after taking steps to ensure the satisfactory 
adhesion of nickel upon nickel. 

The deposition of nickel is also utilised by engineers 
for application to components to give resistance to 
attack by acids, alkalis and other reagents. It has been 
found that each individual case requires special treat- 
ment in relation to its p and very often a com- 
bination of nickel and chromium is utilised to achieve a 
specific result. A few of the components handled are 
pumps, steam traps, hydraulic rams, and valves for acid 
and alkaline solutions. It can be safely asserted that 
only the fringe of the various utilitarian applications of 
electro-deposited nickel has been touched, and it is 
quite possible that in the near future electroforming in 
nickel will be utilised in the manufacture of components 
that present difficulties of fabrication to the engineer. It 
is worthy of note that processes of electrodeposition 
are required in the manufacture of innumerable types 
of components in ever increasing numbers, and it can 
be stated that in many cases what was originally an 
operation of electrodeposition for salvage is eventually 
included in the original manufacturing specification of 
the article. It can be inferred that the salvage job of 
to-day is often the process specification of to-morrow. 
An apt illustration of this point is that a process 
specification is in existence for the deposition of hard 
chromium in the bores of new aero-engine cylinder 
liners. This was the result of salvage work on aero 
engine liners used in the Libyan campaign, where the 
atmospheric conditions caused rapid wear. It was 
found that the salvaged liners gave many more flying 
hours than the untreated liners. 





FRENCH INDUSTRIALISTS’ CONFERENCE WITH FEDERATION 
or BRITISH INDUSTRIES.—Conversations have taken place 
in London between a delegation of French industrialists, 
led by Mr. Fournier, President of the French Employers’ 
Delegation, and the Federation of British Industries, 
under the leadership of Sir Clive Baillieu and Lord 
Dudley Gordon. The invitation to the French indus- 
trialists was extended by the Federation of British 
Industries with the approval of the Governments of both 
countries. Information was exchanged on a number of 
points. These comprised the structure of industrial 
organisation, notably of the producers, in both countries ; 
the vital problem of the restoration of coal production 
throughout Europe; the attacks now being made 
against the principle of free enterprise by those who 
favour nationalisation ; the trend of economic develop- 
ments in the transition period while controls are still 
operative in some form; and the prospects of this 
country buying French goods. At the conclusion of the 
conversations, the British proposed, and the French 
warmly pted, the tion of a permanent Franco- 
British Industrial Liaison Committee. The main tasks 
of this committee would be to continue and amplify the 
exchange of information which has taken place during 
the present talks and to arrange for further conferences, 
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INTERNAL-COMBUSTION ENGINES. 


565,669. Air-Cooled Cylinder-Head. The Bristol 
Aeroplane Company, Limited, of Bristol, R. K. Crowe 
and H. C. Mansell, of Bristol. (2 Figs.) March 1, 1940. 
—The cylinder head is for use in engines of the air- 
cooled sleeve-valve type. It is of two-part construction, 
the parts being connected in a way which ensures both 
maximum strength and heat conductivity at the joint. 
The cylinder-head is generally cylindrical in form, with 
a@ radial shoulder 11, which beds on the end of the 
cylinder. The portion 10 fits within the cylinder and an 
annular space around it accommodates a sleeve-valve. 
This portion is formed with cooling fins 12, 13. The 
fins 12 are connected to a more or less cylindrical baffle 15, 
which partly surrounds the space in the middle of the 
head in which the sparking-plugs are located. The fins 
13 are connected to a similar baffle 16. With this 
arrangement cooling is effected by a flow of air along 
the top of the cylinder-head, from the right in the figure, 
inside the engine-cowling 17. The baffle 15 deflects 
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this flow downwards to the lower part of the head. 
Some air passes up the central space around the sparking- 
plugs to cool them and the remainder passes up between 
the baffle 16 and the adjacent wall around the fins 13. 
A baffle 18, between the upper margin of the fins 12, 13 
and the cowling, ensures this direction of flow. The 
base of the cylinder-head consists of a circular plate 19 
with an upstanding flange 20, and has cooling fins 21 
running parallel with one another across the upper 
surface of the plate. The air-stream flows between 
these fins in ite passage through the head. The cylin- 
drical portion 10 of the head terminates in a flat annular 
face which beds on the shoulder surrounding the flange 20 
so that the base is, in effect, spigoted into the cylindrical 
portion 10 within which it is an interference fit. Assem- 
bly is by shrinking. The grooves 24 for the sealing-rings 
in the cylinder-head which engage the inner surface of 
the sleeve-valve are each formed wholly in the base 19. 
Maximum contact-area is thus obtained at the joint to 
ensure the maximum conductivity for heat from the 
base to the cylindrical part 10. (Accepted N ber 22, 
1944.) 


565,244. Valve Mechanism. F. H. Stark, of Chellaston. 
(1 Fig.) April 29, 1943.—The invention is a multi- 
cylinder internal-combustion engine in which the inlet 
and exhaust ports are controlled by poppet valves and 
the cylinders are arranged in in-line banks with adjacent 
banks parallel to, or at a small angle with, one another and 
among its objects are to provide an improved induction 
system and an improved valve operation mechanism. 
The drawing is a transverse section through part of one 
cylinder block for an H-engine. The engine comprises 
two cylinder blocks mounted on opposite sides of a 
crankcase carrying two crankshafts. Each block com- 
prises two in-line banks of cylinders with the pistons lla 
of one bank connected to one crankshaft and the pistons 
116 of the other bank connected to the other crankshaft. 
In such an engine, the cylinder heads are of penthouse or 
V-section viewed lengthwise of the banks, and the inlet 
valves 13a and 130 for the cylinders of each bank are 
arranged on those sides of the two heads which are 
adjacent one another, so that the valve stems converge 
upwardly towards one another. A camshaft 14 for the 











Lt 
operation of these valves is mounted between the two 
banks of cylinders and somewhat above the cylinder 
heads at the point of convergence of the stems of the 
inlet valves, so that the cams on it can act directly, or 
through rockers 15a and 15b or tappets on the valves 134 
and 136 of each bank of cylinders. If the angular aig. 
position of the cranks of a pair of cylinders makes it 
possible, simple single-arm rockers may be used between 


the | the cam and the valve stems, with the single cam operat. 


ing both valves. Otherwise a separate ¢am can be used 
for each valve or pair of valves of a given cylinder, jn 
which case the two or three arms required would be op 
the same side of the rocker pivot and the cam would be 
offset relative to the plane of the valve. The inlet 
manifold may be formed as a’ separate unit mounted 
between the eylinder banks. A detachable cover 18 
surrounds the camshaft and the upper ends of the Valve 
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stems. The exhaust valves 19a and 19b for the two banks 
of the cylinders are arranged on the outermost side of 
the V-section heads so that the valve stems project 
outwards and upwards and a separate camshaft 20a and 
20b is provided for each bank, being mounted in a 
suitable casing. This arrangement also provides the 
additional advantage that each cylinder bank has its 
own exhaust manifold 224 and 226 on the outside of the 
two banks where it is in a convenient position for accessi- 
bility and for air-cooling. The sparking plugs in the 
various cylinders are arranged centrally between the 
inlet and exhaust valves at the apex of the V-section 
and they project outwardly into the spaces between the 
central inlet camshaft 14 and the exhaust camshafts 20a 
and 20b respectively. Complete screening of the plugs 
and wiring is effected by a suitable cover bridging the 
space between the camshaft casings. If* direct fue 
injection is employed on the engine, the ignition screening 
covers May also be used to contain the injectors and any 
attendant fuel pipes. In the case of direct fuel injection 
engines, the central camshaft 14 may be utilised for the 
operation of single or double element fuel-injection 
pumps. (Accepted November 2, 1944.) 


MISCELLANEOUS. 


564,197. Pressure Gauge. E. Leede, of London, Buck 
and Hickman, Limited, of London, and Cambridge Instru- 
ment Company, Limited, of Cambridge. (4 Figs.) Decem- 
ber 29, 1942.—One purpose of the gauge is to test the set 
pressure~ between electrodes of a spot-welding machine. 
A rectangular block of metal 10 is slotted at 11 for about 
two-thirds of its length to form two stout parallel jaws 12 
and 13. The extremities of the jaws are shaped to con- 
form to the shape of the parts the pressure between which 
the gauge is to measure. On the upper jaw 12 is a dial 
indicator 16 with a rocking arm 17 pivoted in the casing 
and running lengthwise of the jaw. The arm operates 

















23 


(664,197) 


the movement of the dial indicator. The arm is rocked 
about its pivot by a pin 23 anchored at one end in the 
jaw 13 and passing through a slot in the jaw 12. At its 
upper end it engages in a recess formed on the under side 
of the arm. The latter is spring-loaded to maintain con- 
tact with the pin. When the jaws 12 and 13 are inserted 
between the electrodes and the pressure is applied to 
them the arm 17 operates the dial indicator and a slave 
pointer is carried round by the instrument pointer so that 
the pressure remains indicated after its release. To 
adjust the zero, the pivot for the arm 17 is formed with 
an eccentric portion and can be rotated by means of & 
screw driven slot accessible through the wall of the 
casing. The movement necessary for adjusting the zero 
is so small that the endwise displacement of the arm 17 
is immaterial. (Accepted September 18, 1944.) 
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BOMB-DAMAGE REPAIRS 
ON THE SOUTHERN 
RAILWAY -—III.* 


Tue bomb damage to Bridge No. 407 over 
Southwark-street, which was described in the 
second article of this series on page 341, ante, was 
preceded by damage to Bridge No. 26 over Black- 
friars-road, which is less than a quarter of a mile 
from the Southwark-street bridge. As already 
recorded, @ land mine struck this latter bridge on 
April 19, 1941, but the Blackfriars-road bridge was 
struck by a high-explosive bomb on October 19, 
1940, this incident being followed by another on 
the 25th of the same month, when the bridge was 
again struck by a high-explosive bomb. Bridge 
No. 26 is situated between Waterloo and Metro- 
politan Junction, on the line from Charing Cross to 
London Bridge. It accommodates four electrified 
lines and crosses Blackfriars-road as a square*span 
of about 100 ft. clear opening. The up-main line is 
carried on a single-track bridge comprising plate 








The ground below the bridge is of poor bearing 
quality until ballast is reached about 22 ft. below 
roadway level. Accordingly, for stage II, after the 
rubble had been cleared, 17-in. pressure piles were 
sunk in the position shown in Fig. 4, page 422, 
and were furnished with concrete caps. On these, 
a six-post standard military steel trestle was 
erected under the main girder, which was then 
jacked back to the correct level and securely 
packed from the trestle. This condition is shown 
in Fig. 4, and a photograph showing the top of the 
trestle and the packing is reproduced in Fig. 14, on 
page 430. Support of the girder in this way allowed 
the temporary timber trestle to be removed. A 
four-post standard military steel trestle was erected 
simultaneously under the 6-ft. way between the 
down-main and up-local lines. This was supported 
on a concrete base carried by pressure piles in a 
similar way to the first steel trestle. A compound 
beam was then erected to span from the second steel 
trestle to the bridge abutment, which was not 
damaged, in the line of this 6-ft. way. The arrange- 
ment is shown in Fig. 5, on page 422. This gave 





Fig. 1. 


girders, cross girders, railbearers and a flat-plate 
deck, the rails being carried on longitudinal wheel 
timbers. The down-main and up- and down-local 
lines are carried on a separate bridge comprising 
lattice maim girders, suspended cross-girders, rail- 
bearers and a flat-plate deck. The rails are carried 
on longitudinal wheel timbers. A plan of the 
bridge, indice‘ing these arrangements, is given in 
Fig. 2, on page 422. 

In the first incident, on October 19, which was the 
more serious of the two, the bomb struck the three- 
track bridge immediately behind the abutment at 
the Charing Cross end. The point of impact of this 
No. 1 bomb is indicated in Fig. 2, in which the area 
of damage is shown cross-hatched. The portion of 
the abutment carrying the up-local and down-loeal 
lines was badly shattered and a portion of the 
approach arch was demolished. The end of the 
main girder dropped about 1 ft. 2 in., the bearing 
shoe being precariously supported on badly-broken 
masonry. The condition of affairs is wellshown in 
the photograph reproduced in Fig. 1, on this page. 
This was taken on the day of the incident. The 
first emergency work undertaken, in order to guard 
against the possible complete collapse of the girder, 
was the erection of a supporting timber-framed 
tower on the road surface, as illustrated in Fig. 3, on 
page 422. This constituted stage I of the operations. 





* Parts I and II of this series appeared on pages 281 
and 341, ante. 





MAIN GIRDER SUPPORTED BY BROKEN MAsonry. 


support to cross-girders between the compound 
beam and the main girder and the down-main-line 
track was restored. The down-main line was 
reopened to traffic on November 24. 

Stage III of the work was corjcerned with the 
demolished abutment. The foundation of this was 
found to be lime concrete badly powdered to a con- 
siderable depth from blast. Sound concrete, how- 
ever, was reached at about 12 ft. below the road 
level and a three-tier steel-grillage stanchion foun- 
dation slab was accordingly formed on the sound 
material, as shown at a in Fig. 6, on page 422. 
Other work carried out at this stage, and shown in 
this figure, consisted of the thickening of the first 
pier between the approach arches, as indicated 
at b. The purpose of this was to form an adequate 
abutment and to form a support for deck slabs to 
carry the up- and down-local lines over the span 
behind the bridge. The new concrete work was 
founded on pressure. piles, as shown in Fig. 6. 
To carry the ends of crosshead beams on which 
these deck slabs would be supported, piers, shown 
at c in Fig. 6, were built against the end of the 
sound portion of the abutment. 

Stage IV covered the erection of a new heavy steel 
stanchion on the foundation grillage which had been 
laid in the previous stage of the work. This is 
shown at d in Fig. 7, page 422. The main girder 
was jacked up on the steel trestle to allow the 
stanchion to be placed in position and when this 
latter was fixed, the girder was lowered again into 





its final position. When this had been accomplished, 
the steel-trestle tower was removed. It was found 
that the main girder shoe, which can be seen in Fig. 1 
supporting the girder on the rubble, was cracked, 
and it was replaced by a new one made up from 
thick plates welded together. This part of the work 
also included the erection of a secondary steel 
stanchion to carry the crosshead for the end rail- 
bearers of the up- and down-local tracks. This can- 
not be seen in Fig. 7 as it lies behind the main stan- 
chion, but it is indicated at e in the cross section 
given in Fig. 8. The crosshead beam which was 
carried between the secondary stanchion and the 
concrete pier already referred to and shown at c 
in Fig. 6, is indicated at f in Fig. 8. Temporary 
steel-joist waybeams were then erected spanning 
from the crosshead beam to the concrete arch pier 
thickening shown at } in Fig. 6. These temporary 
waybeams are shown at g in Fig. 7. Damaged end 
railbearers were renewed and the up- and down- 
local tracks were laid thereover and reopened for 
traffic on February 16, 1941. 

The operations covered by Stage V of the work 
were concerned with the replacement of these tem- 
porary arrangements by permanent constructions. 
The first procedure was the erection of an additional 
secondary stanchion in the line of the new main 
stanchion. The whole of the stanchions were 
ultimately encased in concrete, as shown in Fig. 8 
and Fig. 9, on page 422, the position of the addi- 
tional secondary stanchion being indicated at h 
in this latter figure. The three stanchions, before 
the application of the concrete covering, are well 
shown in the general view given in Fig. 15, on page 
430. A further crosshead beam, lettered i in Fig. 9, 
was then erected spanning from the additional 
secondary stanchion to the right-hand member of 
the two concrete piers shown at c in Fig. 6. The 
temporary steel waybeams carrying the up- and 
down-local tracks were then replaced by pre-cast 
concrete slabs, incorporating steel joints. They are 
shown at k in Fig. 9, which illustrates the completed 
arrangement. Ballasted tracks were laid on the 
concrete slabs. 

The second bomb, which struck the Blackfriars- 
road bridge on October 25, 1940, six days after the 
first, damaged the single-track bridge carrying the 
up-main line. The position of impact, marked 
No. 2 bomb, is shown in Fig. 2. The work of repair 
had to be dealt with quite independently from that 
already described in connection with the three-track 
bridge. As mentioned at the outset, the single- 
track bridge comprises plate girders, cross girders, 
railbearers and a flat-plate deck, the rails being 
carried on longitudinal wheel timbers. The high- 
explosive bomb struck the inside of the bottom 
flange of the up-side main plate girder. The bottom 
flange was badly broken and the web plate blown 
out, the top flange being bent both longitudinally 
and laterally. Two cross-girders and three spans of 
railbearers were broken and the deck plate was 
blown upwards and torn; the rails and longi- 
tudinal timbers were broken and lifted. A drawing 
illustrating the damage is reproduced in Fig. 10, on 
page 422. 

To deal with the situation, two four-post standard 
military steel trestles were erected on sleeper pads, 
on Tarmac beds, directly on the road surface, as 
shown in Fig. 11, page 422. The broken cross- 
girders and railbearers were taken out and six plain- 
joist crossbeams, 18 in. deep, were installed in their 
place ; these are shown at / in Fig. 11. They were 
set at 3-ft. 8-in. centres. A temporary girder, 
50 ft. long, shown at m in Fig. 11, was placed on 
the deck close to the damaged main girder. It was 
built up of three 24-in. by 7}-in. steel joists, the 
arrangement being shown at m in the cross section 
reproduced in Fig. 12, page 422. The temporary 
girder was packed from the cross girders immediately 
over the inner posts of the steel trestles, the cross 
girders being packed from the trestles, and thedam- 
aged main girder was supported by packing from 
above the outer posts of the steel trestles. These 
arrangements are shown in Fig. 11. The six new 
cross girders, and the two unda old cross 
girders which came within the effective span of the 
50-ft. temporary girder, as shown in Fig. 11, were 
each connected to the latter by four 1}-in. sling 
bolts with double-channel crossheads, top and 
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bottom, as shown in Fig. 12. The wheel timbers 
were then replaced and the track restored, the up- 
main line being reopened for traffic on November 24, 
1941, which coincided with the re-opening of the 
down-main line referred to above. 

During the course of the temporary repairs com- 
plete site dimensions were taken and templates 
prepared for the renewal of the crippled web, stif- 
feners, main angles and flanges of the main girder. 
The necessary cover plates, angles and packings 
were prepared. The repair, which is illustrated in 
Fig. 13, was then put in hand. The crippled web 
plate was cut out from panels n and p of this figure 
and flange angles and plates were removed. The 
new web, main angles and flange plates were then 
set up and riveted. The new parts are indicated in 
Fig. 13, the stiffeners being shown at qq, the new 
flanges at rr, and the flange covers at ss. The new 
cross-girders, shown at 1, were packed and cleated 
to the web plate and to the bottom main angles of 
both main girders. On completion, the temporary 
triple-joist girder was removed and the supporting 
steel trestles dismantled. 
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ACQUISITION OF COPPER AND ZINC.—The Ministry of 
Supply has announced that applications to the Non- 
Ferrous Metals Control for licences to acquire copper and 
zinc for consumption in the United Kingdom will now be 
considered by the Control without restriction in respect 
of the type of article to be manufactured. Certain 
restrictions on the release of these metals will, how- 
ever, continue to be imposed as regards export orders. 
Applicants should note that the statutory provisions 
regarding the acquisition and disposal of these metals 
are still in force and that the present procedure of sub- 
mitting schedules of orders with applications for licences 
to the Non-Ferrous Metals Control, Grand Hotel, Rugby, 
must be followed. 
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Quality Through Statistics. By A. 8. WHARTON, F.S.S., 
A.L.I1.A. Philips Lamps, Limited, London. (Price 
6s. net.] 

THOSE interested in the growing influence of statis- 

tical methods on inspection practice in this country 

will remember a mimeographed booklet, entitled 

“ Statistics and Quality Control,” issued by the 

Philips group of electrical manufacturing companies 

towards the end of 1943. The volume under review 

is by the same author, who is Technical Adviser on 

Statistics to the Philips.group, and gives a more 

comprehensive account of statistically planned 

inspection procedures, based on a wide experience 
of statistical methods under actual factory condi- 
tions. It augurs well for the future of industrial 
co-operation in Great Britain that individual manu- 
facturing firms are taking the opportunity, afforded 
by widespread interest in new management tech- 
niques, to publish accounts of their successful 
application of at least one such technique to war- 
time production. The Bristol Aeroplane Company, 
in their Quality Control Handbook published over two 
years ago, set the fashion with a first-rate practical 
description of quality control charts as applied to 
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|machine-shop production on short orders. Last 
year the General Electric Company followed suit 
with Quality Control when Manufacturing to a 
| Specification, in which the authors of B.S.S. 600R- 
| 1942 developed their methods set forth in: that 
| standard work to meet the conditions of actual 
manufacture. Now the Philips group of companies 
have made generally available an essentially simple 
and practical handbook on inspection procedures 
which derive from the statistical approach to the 
problem of quality, not only in regard to raw 
materials, components and assemblies, but also in 
respect of factory production in general. 

The first part of Mr. Wharton’s book is devoted 
to raw materials inspection, in the course of which 
he successfully exposes the fallacy of so-called 
100-per cent. inspection as a guarantee of quality. 
In discussing the use of the Dodge-Romig AOQL 
sampling inspection tables (reviewed in ENet- 
NEERING, on page 63, ante) as a substitute, however, 
he overlooks the facts that, firstly, the unknown 
“* process average quality ” is readily obtained from 
the sampling results and that, secondly, individual 
lot protection is given by the alternative “lot 
tolerance’ tables. At the same time, we agree 
with the author that the Philips multiple sampling 
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gcheme developed by him provides a simpler and 
more easily understood inspection procedure for 
general use by goods receiving departments. 

The second section of the book gives possibly the 
best practical illustration of the use of “ control 
charts” (in controlling the quality of manufac- 
turing processes) to be found in the present literature 
on the subject. The author rightly gives pride of 
place to the “ fraction defective ” method as being 
simpler to apply and of greater general usefulness 
than the more sensitive methods of quality control 
based on measurement. Mr. Wharton, nevertheless, 
does not wholly neglect the latter methods and 
gives a few examples of their practical use. 

The third and last section of the book deals with 
some interesting control chart applications so 
successfully pioneered by the author, such as quality 
bonus incentive schemes, departmental performance 
summaries, budgetary control of scrap and of 
reprocessing work, and quality grading of produc- 
tion. Mr. Wharton’s writing is simple and straight- 
forward, if a little loose in style, and he covers a 
wide field in a manner that is both practical and 
authoritative. We recommend his new book to 
anyone interested in the maintenance of those high 
standards of quality on which this country’s engi- 
neering reputation has been built. As a first intro- 
duction to the statistical approach to inspection 
problems, this volume could scarcely be bettered. 





Factory Organization and Management. By N. F. T. 
SaunpDERS, B.Sc. Sir Isaac Pitman and Sons, 
Limited, London. [Price 10s. 6d.) 

In his introduction to this book, the author writes 

imaginatively of the fascination and exhilaration of 

factory management. The romance of fi 
management is probably more apparent to those 
who build up a new organisation than to the 
succession of those who take over a large and 
established works, and, in fact, Mr. Saunders’s 
book is more likely to be of use to the former 
category of managers. He is shrewd and stimu- 
lating on the general subjects of commercial policy 
and the human factor, and those chapters dealing 
with the accountancy side of management should 
afford adequate guidance to the engineer faced with 
this responsibility for the first time. 

On the technical side, the book has a more super- 
ficial air. It may be that this is the side with which 
most engineers have already some acquaintance, 
and the same sound commonsense which the author 
displays on the more general aspects certainly 
pervades these chapters also; but no factory 
manager who did not of his own native wit carry 
out most of the precepts laid down could hold his 
position for long. To take one example: on the 
question of limits, the author confines himself to 
suggesting the Newall system, and drawing attention 
to the necessity of watching cumulative tolerances ; 
yet the subject is one which is at the basis of the 
technical side of factory management, especially 
where the firm’s goodwill is involved in the supply 
of interchangeable spare parts, and it provides an 
opportunity for advice which might be of value 
even to the experienced works manager. 

Another subject on which guidance is needed is 
the control of material within a works using high 
grades of steel or non-ferrous metals. This is a 
problem which has been forced for the first time 
on many firms during the war, and is one which 
demands very careful organisation, especially where 
the requirements of Government inspection depart- 
ments have to be met. It is, however, barely 
touched on in this book. The book also does not 
deal with factory sites or layout, though these may 
be accepted as being outside its scope. 

It is admittedly difficult to lay down detailed 
methods of organisation for so complex an entity 
as a factory, because conditions vary so widely. 
The best-organised factories provide very fine 
examples of methods of organisation, but they 
differ widely from each other. The works manager 
who has already had some experience would learn 
most from a detailed study of actual examples. 
The work under review confines itself entirely to 
generalities, but so far as it goes it is competently, 
indeed well, written, and should be useful to those 
responsible in a broad way for the control of 
factories, as well as to students. 


THE NEW SPECIFIC HEATS 
AND ENERGY CHARTS FOR 
GASES. 


By E. W. Geyer, B.Sc., Ph.D. 
(Concluded from page 383.) 

A DreskL engine runs on oil containing 87-2 per 
cent. of carbon and 12-8 per cent. of hydrogen and is 
supplied with 50 per cent. excess air. It is required 
to find the ideal efficiency of this cycle when the 
compression ratio is 13-5. The calorific value of 
the fuel is 19,500 B.Th.U. per pound. 


field is as shown in Fig. 7. Assuming the tempera- 
ture at A to be 100 deg. F. or 560 deg. F. absolute, 
the point A is located on the ¢, vurve at this tem- 
perature. As explained previously, the point B is 


located vertically above A by setting off = log, 13-5 


to the right of A, to give the point A’, and from A’ a 
perpendicular cuts the ¢, curve at the temperature 
level T,. Heat amounting to 860-5 B.Th.U. is now 
added at constant pressure, so that the total heat 
increases by this amount, giving H, = H, + 860-5. 
The total heat at T, is H,, as shown, and by adding 
Q to the right of this and drawing a parallel to the 





H axis to cut the E curve, the temperature level an 



































































































































TABLE VI.—INTERNAL ENERGY E. 
Temp. 
= F. | 200. 500. 1000. 1500. 2000. 2500. 3000. 3500. 4000. 4500. 5000. 5400. 
8. 
Mols. 
No 0-7587 | 756 1885 3794 5828 8026 10352 12766 15245 17767 20324 22907 24986 
C3 0-0668 59 154 330 526 738 957 1183 1415 1652 1894 2140, 2340 
© *, 0-0928 69 227 598 1053 1560 2099 2658 3231 3814 4405 5003 5485 
He 0-0817 98 246 500 786 1106 1459 1841 2248 2673 3113 3566 3935 
B.Th.U 
E —_ 982 2512 5222 8193 11430 14867 18448 22139 25909 29736 33616 36746 
mol 
a B.Th.U 
E per lb. | 33-9 86-8 180-5 283-1 394-9 513-7 637-4 765-0 895-2 | 1027-5 | 1161-5 | 1269-7 
TABLE VII.—Enrropy ¢y. 
Temp. 
, agg 400. 500. 1000. 1500. 2000. 2500. 3000. 3500. 4000. 4500. 5000. 5400. 
Mols. 
Neo 0-7587 0 0-8497 3-404 5-139 6-401 7-438 8-318 9-082 9-755 | 10-355 | 10-902 | 11-302 
0 0-0668 0 0-0745 0-316 0-475 0-596 0-694 0-777 0-848 0-912 0-968 1-020 1-059 
Cc 0-0928 0 0-1316 0-636 1-004 1-295 1-535 1-738 1-915 2-071 2-210 2-336 2-429 
Ho' 0-0817 0 0-1091 0-461 0-691 0-875 1-032 1-171 1-296 1-410 1%14 1-609 1-680 
Entropy 0 1-1649 7-309 9-167 | 10-699 | 12-004 | 18-141 | 14-148 | 15-050 | 15-867 | 16-470 
TABLE VIII.—INTERNAL. ENERGY: E. 
Tem 
= 200. 500. 1000. 1500. 2000 2500. 3000. 3500. 4000. 4500. 5000. 5400. 
Abs. 
Mols. 
No ..| 0:7847 | 782 1949 3923 6028 8301 10706 13023 15767 18376 21021 23692 25890 
Oo ..| 0-1815 | 159 419 807 1430 2004 2601 3215 3845 4489 5145 | .. 5815 6358 
CO» ..| 0-0178 13 44 115 202 299 403 510 620 732 845 960 1052 
H20 0-0160 19 48 98 154 216 286 361 440 524 610 698 771 
B.Th.U. 
E per lb. | 973 2460 5033 7814 10820 13996 17289 20672 24121 27621 31165 34071 
mol. 
B.Th.U. 
E per Ib. | 33-7 85-3 174-4 270-8 374-9 485-1 599-2 716-5 836-0 957-3 1080 1181 
TABLE IX.—Enrropy ¢y. 
ng * 
mt. - | 400. 500. 1000. 1500. 2000. 2500. 3000. 3500. 4000. 4500. 5000. 5400. 
Mols. 
No ..| 0°7847 0 0-8788 3-614 5-316 6-621 7-693 8-603 9-393 | 10-090 | 10-713 | 11-275 | 11-689 
Oo ..| 0-1815 0 0- 2024 0-860 1-291 1-621 1-887 2-1i1 2-305 2-477 2-631 2-772 2-877 
CO2 ..| 0-0178 0 0-0252 0-122 0-192 0-248 0-294 0-333 0-367 0-397 0-424 0-448 0-466 
Bs § é 0-0160 0 0-0214 0-090 | 0-135 0-171 0-202 0-229 | 0-254 0-276 | 0-296 | 0-315 | 0-329 
2 
Entropy 0 1-1278 4-686 6-934 8-661 | 10-076 | 11-276 | 12-319 | 13-240 | 14-064 | 14-810 | 15-361 












































From the chemical reaction equations the weight 
of products formed per pound of fuel burned with 
50 per cent. excess air is 22-66 lb., so that the heat 
19,500 


32-66 — 960-5 


added per pound of the charge is 
B.Th.U. 

The chemical reaction equations also give the 
following volumetric or mol analysis for the pro- 
ducts of combustion: N,, 0-7587; O,, 0-0668 ; 
CO,, 0:0928 and H,O, 0-0817. When these are 
multiplied by the ¢, and E values given in Tables I 
and II, page 381, ante, and added together the vdlues 
of E and ¢, for the products mixture, at the various 
temperature levels chosen, are obtained, as shown in 
the Tables VI and VII, on this page. The apparent 
molecular weight is 28-94. 

The results given by the last-mentioned tables 
enable the points, which give the E and ¢, curves, 
to be plotted on the energy chart as shown in Fig. 8, 
page 424. The theoretical Diesel cycle on the pV 





is obtained. The curve BC is a constant-pressure 
curve, so that all points on it are at the distance B B’ 
from the ¢, curve. This constant-pressure curve 
is drawn high enough to cut the T, level at C, and 
D is located as the point at which the perpendicular 
through C cuts the constant-volume curve through 
A. The values of E, and E, are then read from 
the chart as 595 and 97 B.Th.U. per pound, so that 
the efficiency is 





595 — 97 
860-5 


On the assumption of constant specific heat, the 
efficiency is found as follows. The temperature at 
the end of compression would be T, = T, ft-1 = 
560 x 13-5°-4 = 1,586 deg. F. absolute, and since 
the heat added per pound during constant-pressure 
burning conditions is 860-5 B.Th.U. per pound, the 
temperature T;, at the end of this period is given 
by the relation 0-24 (T, — 1,586) = 860-5, from 


g=1-— = 0-422. 
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which % = 5,171 deg. F. absolute. The cut-off 


=. § T 5171 
ratio iss =~ = 3-26, so that the expan- 
2 
Ree 13-5 


T, 1586 
“3-26 «3-26 
T. = grea = 2,920 deg. F. absolute. The ideal 


efficiency, under these conditions, is then given by 
0-171(2920 — 560) - 
n7=1- 360-5 = 0-532. 
This efficiency is about 26 per cent. higher than the 
value obtained above, namely, 0-422 when account 
is taken of the variation of specific heat with 
temperature. 

As a final example of the application of the chart 
for calculating the ideal efficiencies the following 
data given by Dr. Stodola from a test of a Brown 
Boveri turbine will now be considered. Since no 
analysis of the oil used was given, it will be assumed 
that it consisted of C, 0-85 ; H, 0-1274; O, 0-0078 ; 
and S, 0-0148, and that the calorific value of this 
assumed fuel was 19,800 B.Th.U. per pound. The 
test data showed that the ratio of air supplied to 
oil burned was 113-8 Ib. of air per pound of oil, 
which is 615 per cent. in excess.of the theoretical 
minimum. From this and the analysis taken above 
for the oil, the volumetric composition of the pro- 
ducts of combustion, neglecting the very small 
amount of SO, formed, is as shown in Tables VIII 
and IX, page 423. The apparent molecular weight 
is 28-85. As in the other examples quoted above, 
the E and ¢, values given by the tables are used to 
construct the energy chart for the working substance 
of the turbine. The sloping axis is added by setting 


off Rt the left of the T axis at T = 2,000 deg. F. 


absolute, and joining, with a straight line, the point 
so obtained to the érigin. The heat added per pound 
of the charge is "2 = 172-5 B.Th.U. 

The ideal cycle of the constant-pressure gas 
turbine is shown on the p V field in Fig. 9. The 
area EC DF represents the positive work of the 
turbine, while the area A B E F gives the negative 
work of the compressor, leaving the area A BC D 
as the ideal useful work. The temperature of the 
air at the point A, that is, at the beginning of 
compression, is given as 78-0 deg. F., or 538 deg. F. 
absolute, while the suction discharge pressures are 
14-1 Ib. and 61-7 Ib. per square inch absolute. The 
a 
14-1 7 

Since any entropy change is given by 

$s — $1 =f (T+ (p). 
where f (T) is given by the reference pressure 
R - : 
curve and f (p) = J lee 5*, the procedure is similar 
to that adopted in a constant-volume cycle. The 


temperature level T, cuts the ¢, curve at A, as 
shown in Fig. 10, opposite, and from this point the 
distance . log, 4°38 is set off to the right of A 
to give the point A’. The perpendicular through 
A’ cuts the ¢, curve at B’, that is, at the tem- 
perature level T,. The isentropic state change 
during compression is thus represented by the 
vertical A B on the T ¢ field. From B to C the 
total heat increases by 172-5 B.Th.U. per pound, 
that is, the total heat at Cis Hy + 172-5. The chart 
gives H, as 175, so that H, is 175 4+ 172-5 = 347-5. 
The temperature ing to this is 1,550 
deg. F. absolute, as‘shown by the chart. The state 
change BC is then drawn in as shown with the 
horizontal distances from it to the curve of ¢, 


R 
equal, at all temperature levels, to I log, 4-38. 


The point D is located by dropping a perpendicular 
from C to cut the ¢, curve at D. The total heats 
at A and D are found to be 114 B.Th.U. and 228 
B.Th.U. per pound. The efficiency is thus 





sion ratio is r, = 4-14. This gives 








pressure compression-ratio is thus 


H,— 8," | e116 + ** 


If it is necessary to deal with varying air-fuel 
ratios, a group of curves for Eand ¢, or ¢, can be 
plotted on the energy chart with each curve labelled 
to show its air-fuel ratio or percentage of excess air. 
The chart would then assume the form shown 
diagrammatically in Fig. 11, opposite. To save con- 
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fusion in using this type of chart it is advisable to 
trace the appropriate air-fuel ratio curves on tracing 
paper and determine the efficiency from the tracing. 
The author desires to express his thanks to Mr. 
E. A. Bruges, B.Sc., for the assistance he gave in 
the tedious calculation work required in completing 
the tables. For suggestions and facilities, he is 
indebted to Emeritus-Professor Goudie, Professor 
Small, and to the authorities of the University of 


Glasgow. 


TERMINAL FACILITIES FOR 
FLYING BOATS. 


Hrrnerto the embarkation or disembarkation of 
passengers from flying boats has been attended with 
some inconvenience and discomfort, the usual method 
being to anchor the flying boat some distance from 
the landing stage and employ a motor boat for ferrying 
passengers across the intervening strip of water. The 
provision of terminal facilities enabling passengers to 
alight directly on land under cover from the weather 
would obviously be advantageous, but in view of the 
practical difficulties involved it has not been seriously 
considered until recently. Now that there is every 
prospect of an early resumption of civil flying, with 
water-based ai as well as land planes, however, 
Messrs. Saunders Roe, Limited, have developed a 
scheme for a “ waterdrome”’ that seems to meet with 
the requirements without being unduly complicated, 
and a model of the arrangement was recently demon- 
strated by Mr. Arthur Gouge, at Claridges Hotel, 
London, W.1. Though it might be possible to utilise 
a stretch of tidal water, the scheme, in its present form, 
envisages the construction of a lagoon, or non-tidal 
basin, reserved solely for the use of aircraft. It should 





chines could alight on water immediately after taking 
off, if this were found to be ne . The landing 





cessary 
stage, which is at one end of the lagoon, and preferably 
under cover, is approached by the flying boat head on, 
the machine being towed between platforms perpendi- 


be located near the open sea, if possible, so that ma- 
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cular to the landing stage by a power-operated cable. 
This cable is endless, being epedioves on at the 
landing stage end and extended across a strip of the 
lagoon to a pulley in the centre of a breakwater running 
parallel to the landing stage. After alighting in the 
open part of the lagoon, the machine taxies across the 
cable, to which it is automatically attached by means 
of a grab device in the bows. The cable is made 
buoyant by floats attached to it at intervals, and it 
carries stops along its length, so that it cannot slip 
freely through the grab or hook on the flying boat. 

Before the machine is hauled towards the landing 
stage ) igs endless cable, a second cable, brought out 
from breakwater by a motor boat, is manually 
attached to a fitting in the tail. By manipulating this 
cable from the breakwater end, preferably by having 
it paid out from a power trolley-running on rails along 
the breakwater, the flying boat can be held against 
the wind in the desired head-on position relative to 
the landing stage while arriving and departing. Like 
the main cable, the auxiliary cable can be cast off 
automatically. when the machine has been hauled out 
of the station in readiness for flight, and has reached 
the position whence it is able to taxi under its own 
power into the more open part of the lagoon prepara- 
tory to taking off. The model of the station showed 
a landing stage provided with buffets, bookstalls, and 
other offices. A travelling crane is fitted over the 
loading dock so that mails and other kinds of freight 
may be lifted out of the flying boat or loaded into it 
from above. 





PROPERTIES OF RADIO-FREQUENCY CABLES.—British 
Insulated Cables, Limited, Prescot, Lancashire, have sent 
us a leaflet describing their B.I. radio-frequency cables 
for low-loss transmission. These cables are designed to 
give the greatest efficiency throughout the frequency range 
utilised in modern tel ication equipment and 
transmission systems. Design data and the electrical 
characteristics of the various types of coaxial and screened 
twin cables produced by the firm are given in tabular form 
in the leaflet. 
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THE ‘**PLUTO”’’ PIPELINE. |!ent by Sir Stanley Angwin, engineer in chief of the | allow the underwater sections to be connected to 


THERE can be no better evidence of the whole- 
heartedness of the British national war effort than 
the fact that some of the best-kept military secrets 
have been those of such a character that, inevitably, 
some considerable part of their preparation has been 
known to large numbers of persons, in many walks 
of life, widely scattered about the country. The 
‘Mulberry ” harbour at Arromanches, described and 
illustrated on page 326 of our 158th volume, was an 
admirable instance of this mass secrecy; but an 
even more remarkable example is provided by the 
undertaking now known to the world as “‘Operation 
Pluto ”—the construction and laying of “ Pipe Lines 
Under The Ocean” (in this case, the English 
Channel) by means of which, in conjunction with 
the 1,000-mile strategic line laid underground across 
England, and the ground lines laid in the wake of 
the advancing Allied forces on the Continent, petrol 
is now being pumped at the rate of a million gallons 
a day from British west-coast ports and refineries, 
across the Rhine and into Germany. 

The idea originated, apparently, with Lord Louis 
Mountbatten, when, as Chief of Combined Opera- 
tions, he was supervising and directing the prepara- 
tions for the Allied landing in Normandy. Early in 
April, 1942, a demonstration of flame-throwers was 
arranged for him by Mr. Geoffrey Lloyd, the Minister 
in charge of the secret Petroleum Warfare Depart- 
ment which had been set up in 1940, and which was 
responsible to the Prime Minister in his capacity of 
Minister of Defence. After the demonstration, Mr. 
Lloyd asked Lord Louis whether the Petroleum 
Warfare Department could do anything more to 
assist the projected Continental operations, and 
received the reply, ‘‘ Yes. Can you lay an oil pipe- 
line acrogs the Channel ?’’ The Minister consulted 
his expert advisers, who considered the proposal to 
be impracticable ; but, a few days later, Mr. A. C. 
Hartley, C.B.E., chief engineer of the Anglo-Iranian 
Oil Company, suggested that an extruded lead pipe- 
line, like a lead-covered electric-power cable without 
the cores and insulation, might be produced by 
cable-making methods and laid quickly across the 
Channel from cable ships. 

Mr. Lloyd at once authorised the construction of 
an experimental length of 2-in. pipe, which Dr. H. R. 
Wright, the managing director of Messrs. Siemens 
Brothers and Company, Woolwich, undertook to 
produce with the utmost priority ; and Sir William 
Fraser, C.B.E., chairman of the Anglo-Iranian Oil 
Company, pledged his company’s support to the 
development of the idea. Thus began the first of the 
undersea pipelines; to which was given subsequently 
the code name of Hais, formed from the initial 
letters of Hartley, Anglo-Iranian and Siemens ; and 
with it there was initiated an example of industrial 
co-operation of a quite exceptional character. 

Within a fortnight, the trial length of 2-in. pipe 
was made, and laid in the Thames by a cable ship 





Post Office. The results were so promising that, 
after consultation with Lord Louis Mountbatten 
and representatives of the three Services, Mr. Lloyd 
reported on the scheme to the Prime Minister, from 
whom he received instructions to press on with the 
work, and a promise of Mr. Churchill’s personal 
intervention, if needed, to overcome difficulties. 
The supply of petrol to the Allied forces after they 
had landed on the Continent was recognised as one 
of the master problems of the war, and this method 
avoided most of the terminal questions at the 
French end, with the avoidance, in addition, of 
casualties, which it was feared might be severe, in 
delivering the petrol in the face of enemy attempts 
to prevent it. 

As it was evident that there were constructional 
problems to be overcome, quite different from those 
associated with electric cable, a bigger experiment 
followed, two 30-mile lengths of pipe being ordered, 
one from Messrs. Siemens and the other from Messrs. 
W. T. Henley’s Telegraph Works Company, Limited. 
The design was modified and a bore of 3 in. adopted 
instead of the driginal 2 in., the pipe being made 
strong enough to withstand. working pressures in 
excess of 1,200 Ib. per square inch. An experi- 
mental length was then laid, in December, 1942, 
across the Bristol Channel from Queen’s Dock, 
Swansea (where the National Oil Refineries, Limited, 
had a convenient storage depot) to Watermouth, 
near Ilfracombe. The tidal and other conditions 
at this part of the Bristol Channel resembling fairly 
closely those in the English Channel, the experiment 
provided useful training in laying the pipe, landing 
and jointing the shore ends, and operating the high- 
pressure pumping plant—this, and the storage at 
terminals, being the responsibility of the technical 
staff of the Royal Army Service Corps. For more 
than a year, consumers of petrol in North Devon 
and in Cornwall received their supplies through this 
pipeline. This length was laid from a special ship, 
H.M.S. Holdfast (ex the coaster London), as no 
existing cable ship could carry a full length of the 
heavy pipe. The experiment proved the scheme to 
be feasible, and large supplies of pipe were ordered. 

It was found that both sizes of lead pipe had 
to be made and laid under internal pressure to 
avoid deformation, and this introduced considerable 
difficulties, which, were successfully overcome by 
Messrs. Siemens and the Henley Telegraph, Works ; 
while the mechanical problems of laying necessitated 
various modifications in the design of the laying 
machinery, made by Messrs. Johnson and Phillips, 
Limited, Charlton, and the equipment for handling 
and storing the completed pipe. The process of 
coiling down the pipe in the works of the makers 
(in this case, Messrs. Henley’s) is shown in Fig. 1, 
on page 426 ; and Fig. 2 shows the completed length 
of 60 miles. 

The design having been worked out and tested, 
and such special features developed as couplings to 





the shore ends while under pressure, a large-scale 
programme of production was put in hand, in which 
the original firms were joined by Messrs. Callender’s 
Cable and Construction Company, Limited, Messrs. 
Pirelli-General Cable Works, Messrs. W. T. Glover 
and Company, Limited, Messrs. Standard Telephones 
and Cables, Limited, Messrs. Edison-Swan Electric 
Company, Limited, and Messrs. The Telegraph Con- 
struction and Maintenance Company, Limited. 
Four United States cablé-making firms—the General 
Cable Company, the Phelps-Dodge Copper Products 
Corporation, the General Electric Company, and the 
Okonite Callender Cable Company—also contributed 
140 miles of Hais pipe, under the general direction 
of Colonel A. K. Easton, of the U.S. Army Corps of 
Engineers. Eventually, both 2-in. and 3-in. Hais 
pipes were laid across the Channel to France ; but 
before this was done, a new and striking develop- 
ment had been accomplished by the production of 
the Hamel pipe. 

The Hamel pipe was the outcome of a suggestion 
made towards the end of April, 1942, by Mr. B. J. 
Ellis, O.B.E., chief oilfields engineer of the Burmah 
Oil Company, in conjunction with Mr. H. A. Ham- 
mick, chief engineer of the Iraq Petroleum Company, 
both of whom had been seconded to the Petroleum 
Warfare Department. Their suggestion was that a 
steel pipe should be used, made of short solid-drawn 
lengths, butt-welded end to end and coiled onadrum. 
(The name Hamel is formed of the first syllables 
of the inventors’ names—Hammick and Ellis). 
With the help of Messrs. Stewarts and Lioyds, 
Limited, who erected a special factory to produce 
the pipe ; Messrs. The A.I. Welding Company, who 
designed the automatic welding machine ; and the 
National Physical Laboratory, where model experi- 
ments were made in laying the pipe from a floating 
drum, it was proved that 20-ft. lengths of 3-in. steel 
pipe could be welded to form any required length, 
and could be wound on to a drum and unwound 
from it again, provided that the drum diameter was 
not less than 30 ft. 

Before this stage was reached, however, the 
Admiralty had designed, in accordance with the 
original suggestion on which Mr. Ellis had been 
working in collaboration with Messrs. J. and E. 
Hall, Limited, a novel form of pipe-laying craft, 
H.M.S. Persephone ; a converted hopper barge with 
a drum mounted in trunnions on deck, on which the 
pipe was wound and from which it was paid out 
into the sea. The floating drum was a later develop- 
ment, and had the advantage that it could be made 
big enough to carry sufficient pipe for a Channel 
crossing. Meanwhile, Sir Allan Macdiarmid, chair- 
man of Messrs. Stewarts and Lloyds, proceeded with 
the construction of a riverside factory in which the 
20-ft. pipes were welded into lengths of 4,000 ft. 
at the rate of 10 miles a day, and of storage facilities 
to accommodate a total of 350 miles of Hamel pipe. 
Fig. 3, on page 426, illustrates this pipe store. 
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The floating drums—named H.M.S. Conundrums, 
or, more briefly, ““ Conuns ’—were moored in deep 
water at the end of the pipe storage racks, so that 
the 4,000-ft. lengths might be wound on and welded, 
end to end, to form a continuous pipe. Fig. 4, 
herewith, shows one of the drums in process of 
being moored. The Conun has an overall length of 
90 ft. and measures rather more than 50 ft. in 
diameter over the flanges. The barrel of the Conun 
is 40 ft. in diameter and 60 ft. long, and can hold 
70 miles of pipe. The displacement, when fully 
loaded, is 1,600 tons. The toothed rings round the 
flanges, to be seen in Fig. 4, are for the driving chains 
by means of which the drum is revolved to wind 
on the pipe. The radiating lines on the end are 
white-painted draught marks, the letters being 6 in. 
high, as in usual marine practice. The firms asso- 
ciated with the Hamel scheme, in addition to those 
mentioned, were Messrs. The Oil Well Engineering 
Company, Limited; Messrs. British Insulated 
Cables, Limited ; Messrs. John Mowlem and Com- 
pany, Limited; Messrs.- Orthostyle, Limited ; 
Messrs. The British Thomson-Houston Company, 
Limited ; and Messrs. Renold and Coventry Chain 
Company, Limited. 

The co-ordination of the Hais and Hamel schemes, 
and the provision of shore pumping stations, was 
the responsibility of the Petroleum Warfare Depart- f 
ment under its Director-General, Major-General Sir Fig. 3. Hamet Pree Storep Berore WInpINa. 
Donald Banks; in collaboration also with the 
Admiralty department of Miscellaneous Weapons 
Development and with the Navy, which took 
charge of the operation of laying. This was done 
by “Force Pluto,” a varied collection of ships, 
manned by merchant seamen and under Captain 
J. F. Hutchings, C.B.E., D.S.0., R.N., which formed 
part of the command of Admiral Sir Bertram Ram- 
say, Allied Naval Commander, Expeditionary Force. 
Its main base was at Southampton, with a second 
base at Tilbury. In addition to H.M.S. Holdfast, 
three merchant ships were fitted with cable-laying 
machinery by Messrs. Johnson and Phillips, one of 
these vessels carrying 100 miles of 3-in. Hais pipe, 
and another 30 miles. Thames barges were con- 
verted to handle the Hais pipe at the shore ends. 
Six Conuns were built to transport and lay the steel 
Hamel pipe. Connecting lines were laid from the 
existing British 1,000-mile inland pipeline to the 
pumping stations at the coast. Laying began a 
few weeks after “D-Day,” as soon as passages 
had been swept clear of mines, and eventually four 
lines were laid from Shanklin, Isle of Wight, to a 
point near Cherbourg, and 16 lines from Dungeness 
to Boulogne. Connections were made at the deli- 
very points to the shore lines laid by the Royal 
Engineers, extending to Antwerp, Eindhoven, 
Emmerich and Frankfurt. These lines, operated 
by the Royal Army Service Corps, are, as previously 
stated, still delivering about a million gallons a day 
to the Allied forces, thus releasing valuable tanker 


tonnage for use in the Pacific. 
(To be continued.) Fie. 4. Frioatiyna Drum ror Hamet Pips. 
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Fie. 1. 


THE *“ TOPOGRAPH ’’ SURFACE- 
FINISH MEASURING INSTRUMENT. 


Tue illustrations 1 to 4, above, show an interesting 
surface-finish measuring machine known as the “‘ Topo- 
ph” which has been developed by Messrs. David 
rown and Sons (Huddersfield), Limited, Huddersfield. 
The machine was shown for the first time at the ex- 
hibition of surface measuring appliances held in connec- 
tion with the recent symposium on ‘‘ Surface Finish ” 
by the Institution of Mechanical Engineers, an ac- 
count of which will be found on page 211, et seq., ante. 
The Topograph operates on a simple pneumatic prin- 
ciple and gives a pen record 10 in. long by 5 in. wide, 
on paper, in 3 minutes, the record being an enlarged 
profile of the surface irregularities along a selected 
straight line. It should be pointed out ‘that this does 
not exclude curved surfaces so long as these contain a 
straight line, as in the part shown on the table in 
Figs. 1 and 2. Other examples are afforded by the 
surface of either a shaft or a bore along a straight 
line parallel to the axis. On the graph traced by the 
pen the heights of the surface irregularities are directly 
ascertained in micro-inches by multiplication by the 
particular conversion factor for which the instrument 
is set. Irregularities of the order of 2 micro-inches are 
readily detected when the setting is for a magnification 
of 20,000 to 1. 

Except that they show the'tracer point, Figs. 1 and 2 
do not convey much information and, in consequence, 
they should be examined in conjunction with the dia- 
grammatic drawings, Figs. 3 and 4, of which Fig. 3 
shows the general arrangement of the tracer-point 
traversing mechanism while Fic 4 shows the principles 
of the mechanism for translating the minute vertical 
movements of the point into the very greatly magnified 
movements of the recording pen. It should be ex- 
plained that the relative positions of the elements in 
both diagrams are not those of the actual parts for the 
positions of which Fig. 2 should be examined. Referring 
first to Fig. 3, the diamond tracer point is indicated at a. 
It is carried on a lever mounted on the arm b which 


“TOPOGRAPH” 








SURFACE-FINISH MEASURING INSTRUMENT. 
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is connected to a bellows c. This is coupled by a pipe d 
to a second bellows e, the whole assembly of bellows 
and pipe being filled with hydraulic-brake fluid so 
that any movement in the bellows e is precisely copied 
by bellows c. The movement of the bellows e is 
derived from the rack and pinion mechanism f, the 
pinion being rotated by a falling weight g, through a 
cable and pulley. The weight moves in an oil-filled 
cylinder, the ends of which are connected by a pipe 
which includes a throttle valvé h. The weight also 
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“ENGINEERING” 


rotates the roller over which the graph paper passes 
and the pen i leaves a record on the paper, which is 
indicated at j. It will be obvious that the speed of 
descent of the weight g, can be regulated by the amount 
of opening of the throttle valve h, and that, as the 
weight descends the bellows e is compressed and the 
bellows c is expanded by an exactly similar amount, 
this expansion traversing the diamond tracer point 
over the surface to be examined. 

Referring now to Fig. 4, it should be stated that no 
electrical apparatus is involved in the machine, but a 
supply of compressed air, at any convenient pressure 
between 35 Ib. and 90 lb. per square inch, is required. 
This, in many cases, is readily available, but if it is 
not an electrically-driven air-compressing set can be 
supplied. The air supply enters the system through 
the pipe a and the pressure is reduced, by the spring- 
loaded valve b, to 20 Ib. per square inch. The air 
at this pressure is then diverted into two directions, 
one supply passing through the pipe c to a relay box d 
and the other through a second reducing valve e, to 
the pipe f. This valve reduces the to 12 Ib. 
per square inch. The pipe f, which ultimately leads 
to a diaphragm chamber in the relay box, is inter- 
rupted by a gap in which a vane g, or chopper, on the 
tracer point lever h is free to move. The tracer point 
lever is mounted on a knife edge in the tracer arm, 
and as the tracer point i moves up and down, due to 
the surface irregularities of the part under examina- 
tion, the chopper will move up and down, but through 
a greater distance, and will intercept, to a greater or 
lesser extent, the air issuing from the discharge end of 
the pipe leading from the reducing valve e. The receiv- 
ing end of the pipe leading to the diaphragm chamber 
has an orifice only 0-046 in. in diameter, so that only 
very minute movements of the “ chopper ’’ are needed - 
to vary the pressure built up on the downstream side 
of g and between the diaphragms j and k. 

A valve is attached to each diaphragm, that indicated 
at | opening downwards to allow air surrounding the 
diaphragms to escape to the atmosphere and that 
indicated at m opening downwards to permit air from 
the pipe c to pass into the upper part of the relay box. 
The opening and closing of these two valves is effected 
by the movement of the diaphragms to which they are 
attached, the result being the maintenance of a constant 
ratio between the air pressure on the downstream side 
of the jet and that behind the diaphragm n. The 
position of the pen o is thus determined by that of the 
chopper g. The ratio of pen movement to tracer point 
movement is adjustable between 5,000 to 1 and 20,000 
to 1, which corresponds to a pen movement of 0-1 in. 
when the roughness depth is between 20 micro-inches 
and 5 micro-inches, according to the setting of the 
instrument. The two reducing valves are prominent 
in the lower part of Fig. 2 and the flexible pipe contains 
the pipe d, of Fig. 3, and also the two parts of the pipe f 
of Fig. 4. 
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The normal speed of horizontal traverse of the tracer 
point is 0-033 in. per minute, and a ‘“‘ Topogram ” 
10 in. long is completed in 3 minutes. The record 
is unaffected by any change of speed below this figure. 
The response of 
“* wavelengths ” greater than about (- 0005 in., a charac- 
teristic implying that for any surface likely to be met 


with in m engineering practice, irregularities o: 
all wavelengths are reproduced with uniform magnifica- 


tion. The capacity of the To is indicated by t 
following limitations. The weight of the part to be 
examined must not exceed 100 Ib., and it must not be 
deeper than 18 in. measured from the table top. Records 
can be taken from points on bored surfaces at distances 
up to 6 in. from the mouth of a bore not less than 1 in. 
in diameter and at distances up to } in. from the mouth 
of a bore of any diameter between } in. and 1 in. 
These limitations would appear to restrict the use of the 
instrument to comparatively small parts, but surfaces 
of a large part which require examination can be 
dealt with by removing the tracer head and supporting 
it in a suitable position above the pag only 
limitation in this case is imposed by of the 
flexible connection between the tracer h and the 
cabinet of the instrument, while the surface to be 
examined must, of course, be horizontal or at least 
approximately so. The height of the table of the 
instrument when in normal use is in. from the 
floor. The floor space occupied is 24 in. by 16} in. 
and the overall height is 4 ft. 5 in. The weight com- 
plete is approximately 1} cwt. 





INSTITUTION ELECTIONS. 


INSTITUTION OF MgecHANICAL ENGINEERS. 

Graduate to Associate Member—Sqd.-Ldr. David 
Jordan Addis, R.A.F.; Maurice Akroyd, Halifax ; 
John Harold Alden, Harpenden; Captain Alexander 
Sidney Alison, R.E.M.E.; William Norman Aplin, 
Southampton; Captain George Raymond Ball, 
R.E.M.E.; Stanley George Chapman, B.Sc. (Eng.) 
(Lond.), Enfield ; Ian James Russell Cookman, Pinner ; 
Edwin Crook, Bristol; John George Dickinson, New- 
castle-upon-Tyne ; Ernest Evelyn Freeth, B.E. (W. 
Australia), Rugby ; Henry Armstrong Gill, Sale ; John 
Neill Gillies, Belfast; Frederick Graham, Bolton ; 
Lieut. Ernest Frank Halls, R.E.M.E.; Major Francis 
Bernard Gerard Noel Hudson, B.Se. (Eng.) (Lond.), 
R.E.M.E.; Sqd.-Ldr. Charles Herbert Jeffreys, 
R.A.F.V.R.; Harold Jones, Huddersfield; Captain 
Douglas Lionel Kay, B.Se. (Eng.) (Lond.), P.E.M.E. ; 
Captain Norman Lindsay, R.E.M.E. ; Rowland Fitchett 
Marriott, Wellington, N.Z.; Frederick Francis John 
Moore, B.Sc. (Eng.) (Lond.), Bathampton, Somerset ; 
John Malcolm Muir, B.A. (Cantab.), Cape Province, 
S. Africa ; James Murray, Birmingham ; 
Lieut. Sharatkumar Gajanan Pendse, M.A. (Cantab.), 
LE.M.E.; Captain Kenneth Campbell Powell, 
R.E.M.E. ; Frank Eric Rainford, St. Helens; Hedley 
John Sara, B.Se. (Eng.) (Lond.), Rugby; Leonard 
Stott, Manchester; Lieut. (E.) John Summers, B.Sc. 
(Glas.), R.N.; Thomas Charles Talbot, Preston; 
Raymond Frederick Thompson, Ilford; William 
Thompson, Leeds; Captain George Herbert Toop, 
R.E.M.E.; Stanley George Unite, B.A. (Cantab.), 
por eegge 8. Africa; Thomas Ward, Hebden 
Bridge ; William Edwin Wheeler, Watford. 

Student to Associate Member.—James Nicholson, 
Stockton-on-Tees. 


InsTITUTE OF MARINE ENGINEERS. 


Member.—James Ball, Calcutta; Walter Harold 
Blackmore, Southampton ; Gordon Burnham, Harrow ; 
Henry Corner, Newport ; Lieut. (E.) Hector Frederick 
Henry Dolling, R.N.R.; Douglas Cowley Emett, 
Liverpool ; Herbert Edward Hancocke, West Ealing ; 
Arthur Hood, Liverpool; William Maddick, Birming- 
ham; James Henry Meredith, Bombay; John Hart 
Millar, Glasgow; Andrew Peebles, Glasgow; Ernest 
Walter Selby, Southampton ; Alfred Smith, Gorleston ; 
John Templeton, Ardrossan; Edward Price Tiplady, 
Cottingham. 

Associate Member to Member.—George James Nichol- 
son, Loughborough. 

ompanion to Member.—Arthur Pollitt, London, 
N.W.3. 

Associate to Member.—John Anthony Hayes, Ilford ; 
Reginald Lumb, Grimsby ; Lieut.-Commdr. (E.) Henry 
Thompson Meadows, R.N.R.; Donald Thomas Oxton, 
Layer-de-le-Haye, ne. Colchester; William Drinnan 
Wallace, Glasgow. 





BRITISH LOCOMOTIVES FOR LIBERATED EUROPE.—The 
1,000th freight locomotive built by British manufac- 
turers, to the order of the Ministry of Supply for the 
War Department, to be delivered to Europe since 
D-day, left Dover on the Southern Railway train-ferry 
steamer Hampton Ferry, on May 9. 
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BRITISH STANDARD 


SPECIFICATIONS. 
Tux following specifications of engineering interest 
have been issued by the British Standards Institution. 


Copies are obtainable from the Publications Depart- 


¢| ment of the Institution, 28, Victoria-street, London, 


8.W.1, at the price quoted at the end of each paragraph. 


Glass Internal Sills to Windows.—A new specification, 
B.S. No. 1209-1945, covers glass internal sills to wood 
and metal windows. It is pointed out that the length 
and width of all internal sills oo a of 
window and external sill and with the type of wall 
construction. The dimensions, given as standard, are 
for both solid and cavity-wall construction, and those 
for metal and wood-window frames are listed sepa- 
rately. The specification also governs materials and 
their shape and finish, it being stated that the sills 
shall be made from flat glass, } in. thick and upwards, 
that the sills shall be dad docu 
between parallel plastered jambs, and that the e 
long edge shall be rounded and polished and the other 
edges flat ground, [Price 2s., postage included.] 

Glazing and Fixing of Glass.—A revised edition of the 
British Standard Code of Practice for the glazing and 
fixing of glass for buildings (B.S. No. 973) has recently 
been issued. The chief items to have been modified are 
those relating to ing on stonework, concrete or 
brickwork, greenhouse glazing, and mastic fixing. In 
the clause relating to cover strips it is stipulated that 
insulation shall be provided to prevent any strain being 
set up in the glass. [Price 2s., postage included. ] 


Centrifugally-Cast Iron Pipes.—Spun, or centri- 
fugally-cast, iron pipes for water, gas and se are 
dealt with in a newly-published specification, B.S. No. 
1211-1945. The specification covers straight pipes 
with spigot and socket, or turned and bored, joints 
manufactured from cast iron by a centrifugal process, 
in either metal or sand moulds. Three classes of pipe 
are specified, namely, Class B, to withstand a hydraulic- 
test pressure of 400 ft. head of water (174 lb. per 
square inch); Class C, to withstand a test pressure of 
600 ft. head of water (260-5 lb. per square inch); and 
Class D, to withstand a test pressure of 800 ft. head of 
water (347 lb. per square inch). Standard lengths, 
internai diameters and weights of the eee. 
and tests for straightness and regularity prescrib . - 


Airbricks and Gratings.—Specification B.S. No. 493, 
dealing with the dimensions and workm ip of air- 
bricks and ings, has been issued in revised form to 
cover a wider range of materials than heretofore. The 
materials now comprise cast iron, concrete, copper, 
copper alloys, and aluminium-silicon alloys. The 
overall dimensions of the gratings, the shape of the 
apertures and the depth of the flange or wall-hold are 

ified, and it is required that the articles be indelibly 
marked to indicate the unobstructed area in square 
inches. Drawings of typical airbricks complying with 
the requirements of the specification are given in an 
appendix. [Price 2s., postage included. ] 





BOOKS RECEIVED. 


Engineering Contracts and Specifications. By ROBERT W. 
ABBETT. John Wiley and Sons, Incorporated, 440, 
Fourth-avenue, New York 16, U.S.A. [Price 2‘25 dols.] 
Chapman and Hall, Limited, 37-39, Essex-street, 
Strand, London, W.C.2. [Price 13s. 6d. net.] 

United States National Bureau of Standards. Circular No. 
C448. Permanent Magnets. By RayMOnpD L. SAN- 
FORD. Superintendent of Documents, Washington, 
U.S.A. [Price 10 cents.) 

United States National Bureau of Standards. Building 
Materials and Structures. Report BMS 103. Measure- 
ments of Heat Losses from Slab Floors. By RicHarD S. 
Dim, WILL14M C. RoBINson and Henry E. RoBrInson. 
Superintendent of Documents, Washington, U.S.A. 
[Price 10 cents.] 

United States Bureau of Mines. Miners’ Circular No. 46. 
Erplanati of Tentati Inspection Standards for 
Anthracite Mines. Superintendent of Documents, 
Washington, U.S.A. 

United States Bureau of Mines. Technical Paper No. 
675. Coke-Oven Accidents in the United States for the 
Calendar Year 1943. By W. W. ADAmMs and V. E. 
WRENN. Superintendent of Documents, Washington, 
U.S.A. [Price 10 cents.] 

Ministry of Labour and National Service. Report of the 
Committee on Safety in the Use of Power Presses. H.M. 
Stationery Office, Kingsway, London, W.C.2. [Price 
1s. net.) 

Western Australia. Annual Report of the Inspection of 

Machinery Branch of the Mines Department for the 

Year 1943. Chief Inspector of Machinery, The Depart- 








ment of Mines, Perth. 


PERSONAL. 


The Council of the Institution of Electrical Engineers 
have appointed Dr. P. DUNSHEATH, O.B.E., to the office 
of vice-president to fill the vacancy caused by the 
resignation, owing to ill-health, of Mr. W. J. H. Woop. 
The Council have also nominated MR, FORBES Jackson, 
M.LE,E., to serve on the registration board of the 
National Register of Electrica] Installation Contractors, 
in place of Mr. W. R. RawLinas, A.M.1E.E., whose term 
of service has expired. 

Mr. H. R. Hepwortu, M.Inst.C.E., F.S.1., M.Inst.M, 
& Cy.E., Surveyor to the West Riding County Council, 
is retiring this month after 46 years’ service with the 
Council. He has been Surveyor since 1921, 

Mr. L. J. Hunt, M.Inst.C.E., M.1.B.E., 419, Cecil 
Chambers, Strand, London, W.C.2, retired on May 31, and 
has resigned from the board of the Electric Construction 
Company, Limited. 

Mr. J. Hepitey Jones, chief engineer at the Hecla 
Works of Hadfelds Limited, Sheffield, during the war 
years, has been appointed representative of the firm in 
South Wales. For the time being he will operate from 1, 
Prospect-street, Newport, Mon. 


Mr. ROBERT TAYLOR has resigned his directorship of 
Asa Lees (Holdings), Limited, textile-machinery manu- 
facturers, Oldham. He has been with the firm for 
many years. Mar. I, P. HOLDEN has been co-opted to 
the board to fill the vacancy. 

Mr, JAMES BussEY has been elected to succeed Sm 
EpwWIn AIREY as chairman of the Yorkshire Branch of 
the Institution of Structural Engineers. 

Mr. B. J. WORMLEIGHTON, F.S.I., M.R.San.1., M.Inst.M. 
& Cy.E., Engineer and Surveyor to the Herne Bay Urban 
District Council for the past 22 years, has retired after 
completing 43 years’ municipal service. 

Mr. J. A. AMSCHEL has retired from the board of 
Lightalloys, Limited, on account of ill-health. Mr. 
C. J. Fear, secretary of the Company, has been'‘appointed 
a director in his stead, 

Mr. C. H. Huu, A.M.I.Mech.E., is now Chief Mech- 
anical Engineer to the Sudan Railways, 

Mr. FRANK OaTEs, O.B.E., B.Sc., A.R.S.M., A.R.LC., 
M.Inst.M.M., has retired from the Geological Survey, 
Tanganyika Territory, and is returning to England. 

Mr. G. EB. ScHouEs, A.M.I.Mech.E., has been appointed 
assistant to the chief draughtsman, Chief Mechanical 
Engineer’s Department, Great Western Railway, 
Swindon. 

Mr. H. C. Harrison, A.M.I.Mech.E., has been ap- 
pointed chief draughtsman in the Aircraft Division of 
the English Electric Company, Limited, Preston. 


Messrs. NORTHERN ALUMINIUM, LIMITED, are opening 
a chain of sales and inquiry offices for the benefit of manu- 
facturers throughout the country. The first has been 
opened at 4, Chapel Walks, Manchester, 2, and plans are 
in hand to open others in London, South Wales, the 
North-Eastern area, and Scotland. Arrangements have 
already been made to deal with inquiries at the company’s 
premises at Middlemore-road, Birmingham. 

The staff of the INSTITUTE OF MARINE ENGINEERS has 
returned from High Wycombe to London and all com- 
munications should now be addressed to 85, Minories, 
London, E.C.3. (Telephone: ROYal 2974.) 





FuoTittaA LEADER LAUNCHED AT HEBBURN.—A 
flotilla leader, H.M.S. El Alamein, was launched on 
Monday, May 28, from the yard of Messrs. R. and W. 
Hawthorn, Leslie and Company, Limited, Hebburn-on- 
Tyne, the naming ceremony being performed by Lady 
Margaret Alexander, wife of Field Marshal Sir Harold 
Alexander, Supreme Allied Commander, Mediterranean 
Theatre. This is the first reference we have been able 
to make to the launch or completion of one of His 
Majesty’s ships since, on page 257 of our issue of Septem- 
ber 1, 1939, we recorded the delivery to the Admiralty of 
the flotilla leader, H.M.S. Kelly, also built by Messrs. 
Hawthorn, Leslie and Company. H.M.S. Kelly was 
sunk by air attack off Crete on May 22, 1941. 





NAPIER “SABRE” AERO ENGINE EXHIBITION.—On 
Monday last, Sir George Nelson, chairman of Messrs. D. 
Napier and Son, Limited, opened an exhibition, known as 
the Napier “Sabre ” Exhibition, which is being held 
at the showrooms of Messrs. The English Electric Com- 





pany, Limited, Queen’s House, Kingsway, London, 
W.C.2. This exhibition, which shows a sectioned exam- 
ple of the Sabre engine, and also various component 
parts, will remain open to the public until Friday, June 
8, from 10 a.m. to 7 p.m. An interesting feature of 
the exhibition is an ignition tester of the cathode-ray 
oscillograph type. The Sabre engine was briefly des- 
cribed in ENGINEERING, vol. 157, page 66 (1944). The 
engine develops 2,400 h.p., and weighs less than 
2,400 Ib.; it is the power unit employed in all opera- 
tional Tempest and Typhoon aircraft. Tempest aircraft 
destroyed some 750 flying bombs and the exploits of 





rocket-firing Typhoons were equally noteworthy. 
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NOTES FROM. THE NORTH. 


GLaseow, Wednesday. 

Scottish Steel.—The demand for steel is slow and 
patchy. Plates are still very quiet, but makers are 
expecting a gradual improvement during the summer 
and autumn, though normal working is not likely to be 
reached before next year. Sheets ,are still in strong 
demand, both black and galvanised descriptions heing 
unobtainable under four months from placing the order. 
Bars and sections are also rather quiet. Orders from 
jocomotive and wagon builders are steady and of sub- 
stantial magnitude. Re-rollefs have a moderate amount 
of work on hand, but only short views are possible at the 
moment. Raw materials, apart from coal, are in ample 
supply. 

Heavy Industry Prospects—A series of important 
announcements have just been made by prominent 
companies engaged in the heavy industries in the West 
of Scotland. Stewarts and Lloyds, Limited, hope to 
utilise their Scottish tubemaking facilities on a much 
larger scale than they were doing before the war, and 
have installed a large quantity of new plant and mach- 
inery for this pufpose. The volume which is expected to 
be handled in Scotland in the post-war years is double 
the pre-war figure, and tentative offers of business made 
to the firm, it is believed, ensure at least five years’ con- 
tinuous working at full capacity. Colvilles have plans 
to improve their Clydebridge plate mill and the Blochairn 
Works, in the same group, has been completely remedelied 
and a new plate mill built. 


Scottish Coaj.—A series of strikes in Lanarkshire, last 
week, dealt consumers a fresh blow. House-coal supplies 
for Glasgow suffered considerably, though the domestic 
market generally was affected. The control has had a 
steadily diminishing volume of coal to work with, and 
so far the policy has been to reduce deliveries to house- 
hold merchants in order to keep the higher priorities 
supplied. It has been computed that if absenteeism were 
reduced to the percentage level obtaining just prior to the 
outbreak of the war, and if the output per man engaged 
at the face were restored to the level of that period, the 
Scottish coal output would rise by over 90,000 tons per 
week. These computations allow for any variation in 
the number of face workers engaged then and now. There 
is no doubt that present troubles are largely traceable 
to restricted effort on the part of the miner himself. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Tron and Steel.—The demands on shipbuilding material 
departments continue to increase and the busy state is 
likely to continue for a long time. In some directions 
this activity will take the place of Government orders as 
they decline further. A revival is also being experienced 
in the motor-car steel sections which are affected by the 
plans for constructing private cars and other road trans- 
port vehicles. Locomotive builders, both private firms 
and the railway companies, are increasing their demand# 
for forgings and castings, wheels, axles, tyres, buffers, 


springs and tubes, and as there is a world demand for 


locomotives, the railway-material departments are legis- 
lating for a long period of activity. 


South Yorkshire Coal Trade.—Holidays have reduced 
still further the available supplies of coal, but as the con- 
sumption in industry has also declined for the same 
reason, there is no acute shortage. Prospects, however, 
are not very bright at present ; an early release of skilled 
men from the Armed Forces is envisaged. House*coal 
is in short supply, and a bigger proportion of outcrop coal 
is being sent to the depots. Coking coal is in moderate 
supply, and the make of coke is just sufficient for indus- 
trial needs, but not to satisfy the domestic market. No 
general export trade is possible in coal or coke. 





APPLICATION OF ELECTRODEPOSITION TO SCREW 
THREADS.—A second technical memorandum has recently 
been issued by the Electrodeposition Technical Advisory 
Committee representing the Admiralty, the Ministry of 
Aircraft Production and the Ministry of Supply. It deals 
with the rectification and surface hardening of screw 
threads by electrodeposition, and the matters considered 
in some detail comprise the rectification of worn or over- 
machined threads ; the prevention of scoring ; and surface 
hardening, by chromium deposition, more particularly of 
screw gates. The directions and hints given are of a 
practical nature and advice is included regarding the 
methods to be employed and the precautions to be taken. 
Copies of the memorandum may be obtained from the 
secretary, Electrodeposition Technical Advisory Com- 
mittee, Armament Research Department, Ministry of 
Supply, c/o 8.T.A.M., Room 1043, Shell-Mex House, 
Strand, London; W.C.2. It may be recalled that the 
Committee’s first technical memorandum referred to the 
economy of chromic acid in the electrodeposition and 
imetal-finishing industries. 





NOTES FROM THE SOUTH-WEST. 


CarbDiFrFr, Wednesday. 

The Welsh Coal Trade.—Loss in outputs at the South 
Wales collieries, as a result of the Whitsun two-day 
stoppages and subsequent absenteeism, has not yet 
been made good, with the result that conditions on the 
Welsh steam-coal market have been difficult. Absentee- 
ism was highest in the anthracite area, but in some of the 
bituminous areas, on the morning following the holi- 
days, up to one-third of the men were away from work. 
As a result salesmen have had little coal available to 
meet the requirements of non-priority users and practic- 
ally the whole of the better qualities have been absorbed 
by the deliveries which have still to be made to the vital 
consumers. No falling off was reported in the demand 
from the inland trade and there is little indication of 
conditions becoming easier for some time. Export 
business was restricted almost entirely to the deliveries 
made under Government instructions. All the large 
descriptions are in short supply for some months to 
come and are very firm while the sized and bituminous 
smalls were in keen request, but extremely scarce and 
strong. Best dry steams were busy, but some of the 
inferiors were offered quietly. There was a sustained 
home demand for cokes and patent fuel. 

Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the demand for tin-plates and substitutes 
was good, but that, as makers were fully booked for the 
remainder of the current quarter, the bulk of the business 
transacted was for delivery after the end of June. Export 
business continued to be quiet and only limited quantities 
were sold. Steel sheets were in exceptionally strong 
demand and orders could only be placed for deferred 
delivery. The market in iron and steel scrap was quiet. 
The prices of iron and steel products and of non-ferrous 
metals were as follows: Standard quality coke tin-plates, 
per box of 108 Ib., containing 112 sheets measuring 20 in. 
by 14 in., 29s. 9d. f.o.r. for home consumption and 
30s. 9d. f.o.b. for export. Tin-plates carrying heavier 
coatings of tin, 30s. and 30s. 44d. per box f.o.r. for home 


consumption. Unassorted tin-plate base uncoated plates, 


25s. 9d. per box f.0.r. at makers’ works. Galvanised cor- 
rugated steel sheets, No. 24 gauge, in bundles, 261. 2s. 6d., 
and steel-sheet and tin-plate bars, 121. 2s. 6d., all per ton 
delivered. Welsh hematite pig iron 7/1. 9s., and Welsh 
basic pig iron 61. 15s. 6d.,.Both per ton delivered, and 
both subject to a rebate of 5s. The distribution of sup- 
plies of metallic tin is controlled and the price of the 
metal is 3001. a ton. The maximum control price of fire- 
refined copper (containing not less than 99-2 per cent. of 
the metal) is 601. 10s. a ton, and that of high-conductivity 
electrolytic copper 621. a ton. The maximum price of pig 
lead is 251. and that of spelter 261. 108. @ ton. 
——————ESESSESEE SS 


WESTLAND AIRCRAFT UNIVERSITY SCHOLARSHIP.—In 
accordance with the apprentice training adopted 
some time ago by Westland Aircraft Lin Yeovil, and 
described in detail in ENGINEERING, vol. 156 page 475 
(1943), one university scholarship is awarded annually to 
the firm’s most suitable apprentice. S year the 
scholarship has been gained by Mr. F. J. England; it is 
tenable for three years at the University of Cambridge 
and the holder is expected to read for the Horours 
Degree (Mechanical Sciences -Tripos). The minimum 
value of the scholarship is 1501. per annum, but it may 
be increased when necessary to 250]. per annum. Mr. 
England has also won the managing director’s cup, 
awarded each year to the apprentice having the highest 
qualities of citizenship, as exemplified by scholarship, 
workmanship and sportsmanship. 





CAMBRIDGE SUMMER ScHOOL IN X-Ra¥ CRYSTALLO- 
GRAPHY.—A summer school in X-ray crystallography 
will be held this year in the Department of Mineralogy 
and Petrology, and in®the Cavendish Laboratory, of the 
University of Cambridge, from Monday, September 3, 
until Friday, September 14, inclusive. The school is 
conceived as a means of providing an introduction to the 
fundamental theory, methods and techniques of X-ray 
diffraction, so that those whose researches, whether in 
the universities or in industry, lie in the fields of physics, 
chemistry, metallurgy, mineralogy, or biology, may be 
able to recognise in their own work the types of problem 
to which these methods may be applied with advantage. 
The greater part of the course will be devoted to practical 
work on the interpretation of the various types of X-ray 
photograph. For the last two days, however, alternative 
lectures and demonstrations will be offered in Sections 
Aand B. Section A will include further steps, theoretical 
and practical, in the study of crystal structures, while, in 
Section B, some applications of the earlier work of the 
course to metallurgical problems will be studied. A 
detailed syllabus and form of application for admission 
may be obtained from Mr, G. F. Hickson, M.A., secretary 
of the Board of Extra-Mural Studies, Stuart House, Cam- 
bridge. The completed application form should be 
returned to Mr. Hickson so as to reach him not later than 
June 23. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF AUTOMOBILE ENGINEERS.—Tuesday, 
June 5, 5.30 p.m., The Institution of Mechanical Engi- 
neers, Storey’s-gate, St. James’s Park, Westminster, 
8.W.1. “ Car Radio,” by Mr. A. W. Martin. 


INSTITUTION OF CIVIL ENGINEERS.—Tuesday, June 5, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
Annual General Meeting. Thursday, June 7, 5.30 p.m., 
Great George-street, Westminster, 8.W.1. “ Develop- 
ment and Scope of Soil Mechanics,” by Mr. L. F. Cooling. 
Yorkshire Association: Saturday, June 9, 2.30 p.m., 
The Mansion, Roundhay Park, Leeds. Annual General 
Meeting. (Preceded by a luncheon at 1 p.m.) 


INSTITUTION OF ELECTRICAL ENGINEERS.—North- 
Western Centre: Tuesday, June 5, 6 p.m., The Engineers’ 
Club, Albert-square, Manchester. Annual General Meet- 
ing. “The Place of Radiant, Dielectric and Eddy- 
Current Heating in thie Process Heating Field,” by 
Messrs. L. J. C. Connell, O. W. Humphreys and J. L. 
Ryecroft. 


Roya Socrery or Arts.—Wednesday, June 6, 1.45 
p-m., John Adam-street, Adelphi, W.C.2. “‘ Design in 
Modern Transport,” by Mr. Christian Barman. 


InsTITUTE OF Economic ENGINEERING.—London 
Section: Saturday, June 9, 2.30 p.m., The Waldorf 
Hotel, Aldwych, W.C.2. Discussion on “ Co-ordination 
in Factory Administration,” to be opened by Mr. P. M. 
Garnier. . 


INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section : Saturday, June 9, 3.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, 8.W.1. Three short 
papers on pumps, feed-water treatment and boilers. 


—— 


“NOTES FROM CLEVELAND AND 
_THE NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
General Situation—Most iron and steel producing 
plants are reasonably well employed but market trans- 
actions are on a limited scale only. Extensive sales for 
home and overseas commercial requirements are con- 
fidently expected. Prompt attention can be given to 
the change-over from war to peace production as condi- 
tions arise that justify the withdrawal of restrictions on 
the distribution of tonnage. Local and other native raw 
materials are plentiful and imports of high-grade overseas 
ores are expected to increase. An advance of 3s. 6d.a ton 
in ‘the price of blast-furnace coke follows the recent 
Pp d mov mt in coal values and brings the figure for 
blast-furnace coke up to 57s. 6d. a ton f.o.r. The total 
tonnage of pig iron available for distribution does not 
meet the demand fully but some early increase in output 
is considered to be likely. 


Foundry and Basic Iron.—The increasing demand for 
ordinary foundry pig iron is straining the sources of 
supply, but there are some indications of an early increase 
in the limited output ; rather larger deliveries from other 
producing areas are likely. The make of basic iron is 
ample for producers’ own consuming départments but 
provides no tonnage for other users. 

Hematite, Low-Phosphorus and Refined Iron.—The 
hematite situation is appreciably easier but parcels avail- 
able for distribution still have to be allocated carefully 
to authorised users to ensure the maintenance of steady 
deliveries to works most in need of supplies. The 
outputs of low- and medi phosphorus iron are steadily 
taken up and users of refined qualities are absorbing sub- 
stantial quantities. 


Manufactured Iron and Steel.—Conditions in the semi- 
finished and finished-iron branches of trade show little 
change. Buyers of most commodities can readily cover 
their requirements, but producers of some classes of 
finished material have good bookings. The demand for 
steel semies is intense, the pressure being greatest for 
sheet bars and prime billets. Re-rollers have to run the 
mills at practically full capacity to keep pace with their 
contract obligations and are accepting parcels of semi- 
finished steel of a quality inferior to that which they are 
accustomed to use. Both black and galvanised light 
steel sheets are extensively sold, and buyers are anxious 
to make further purchases but are finding difficulty in 
Placing orders for supply before late in the autumn, 
Manufacturers of light sections have good bookings, and 
rail mills are fully occupied. Plants turning out colliery 
requisites have a lot of work in hand but orders for heavy 
plates and joists would be welcome. 

Scrap.—There is considerable activity in scrap. Large 
parcels of heavy steel, machinery metal, and cast-iron 
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scrap are being consumed. 
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BOMB DAMAGE REPAIRS ON THE SOUTHERN RAILWAY. 


(For Description, see page 421.) 
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PRODUCTION OF SMALL MAGNETS 
BY POWDER METALLURGY. 


Owe of the papers presented at a conference on 
powder metallurgy, held recently under the auspices 
of the American Institute of Mining and Metallurgical 
Engineers, was entitled “Sintered Magnets.” 
author, Mr. C. R. Fulton, dealt with the development of 
powder-metallurgy methods for the production of 
small magnets of the nickel-aluminium-iron base type 
weighing up to about20z. He emphasised that it was 
only in these smaller sizes that sintered magnets could 
be made in economic competition with cast material. 
The powder-metallurgy method was particularly suit- 
able for mass-production purposes, and single orders 
for 500,000 magnets of one type were not uncommon. 
Sintered magnets had several advantages over those 
made by conventional casting methods. Thus, intri- 
cate shapes could be sintered to size with little or 
no grinding, and close tolerances maintained. The 
sintered material was fine-grained and was approxi- 
mately from three to five times as strong as the cast 
alloy. Magnets made by the powder method were free 
from cracks, cold shuts, and segregation of impurities 
at the grain boundaries, and their composition could 
be held within very close limits. Another advantage 
of sintered magnets was that it was possible to place a 
steel insert in the powdered metal in the die and to 
sinter the imsert firmly into place while carrying out 
the normal sintering operation. Magnets produced in 
this way were of the rotor type, and the presence of 
the steel insert facilitated mounting'on to a shaft. 

The method of manufacture, involving the mixture 
of the metal powders by tumbling, followed by com- 
pression, sintering in an atmosphere of pure dry hydro- 
gen, and a final heat treatment, followed the lines, now 
generally established in powder metallurgy, but de- 
signers were urged to work in close collaboration with 
the manufacturers of the magnets. They were recom- 
mended, among other matters, to avoid thin sections 
in the magnet at any point, and also designs which 
required sharp feather edges on the dies, or small holes. 
Undercuts or holes not parallel to the axis of pressing, 
blind holes, counterbores' and tapers, in the direc- 
tion of pressing were undesirable. . Designers, were 
also advised to try to keep a uniform thickness in 
the direction of pressing and not to make the magnet 
too long in proportion to the cross-sectional area. 














Fig. 15. StTaANCcHIONS FOR RECONSTRUCTED BRIDGE. 
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COAL. 


THE assertion that the prosperity of Britain 
depends on coal has been made at many times and 
in many places, sometimes in support of such deve- 
lopments as the use of pulverised fuel or of low- 
temperature carbonisation processes, and some- 
times merely as an argument for or against some 
political policy; but not until the present war 
has the dependence on coal of every indfvidual 
factory, household and person been demonstrated 


green | in a manner to enforce a universal realisation of its 


truth. For years, the man in the street (and even 
the miner himself) has been apt to regard gas and 
electricity as alternatives to coal, the competition 
of which might lead, as in the case of imported oil, 
to a diminution in the demand for various kinds of 
coal as fuel ; but the experiences of the past twelve 
months and the unattractive prospect of the coming 
winter have made coal supply a topic of intimate 
personal concern to everyone—so much so, indeed, 
that the enforced revival of coal exports to the 
Continent is viewed very differently (as it should be) 
from the resumption of other exports that have been 
interrupted by the war. For the same reason, the 
debate in the House of Commons on May 29, when 
Major Gwilym Lloyd George, the Minister of Fuel, 
outlined the Government’s policy for the reorganisa- 
tion of the coal industry, has probably received a 
wider attention from the general public than would 
be attracted by any other subject, with the possible 
exceptions of taxation and food rationing ; and the 
statistics relating to the production and consump- 
tion of coal in the British Isles must have been 
studied with unusual intentness. 

In our issue of July 14, 1944, when we summarised 
the principal data contained in the previous Sta- 
tistical Digest of coal production (Cmd. 6538), we 
expressed the opinion that it was a long time since 
any Government department had presented to 
Parliament a more informative publication. The 
new Statistical Digest, 1944 (Cmd. 6639), now issued 
by H.M. Stationery Office and modestly priced at 
ls. 6d. net, is even more comprehensive than its 
predecessor in some respects; a tendency which 
has been encouraged, no doubt, by the fact that the 


services than it was wise to release a year ago. 
Among the subjects and figures covered by the 


422 | Present Digest which did not appear in the previous 


one are tables showing the long-term trend of 
employment, production and consumption, and the 
primary and secondary sources of fuel and power ; 
opencast coal-mining; the availability and dis- 
tribution of coke ; the employment and capacities 
of gas plants, and the sales of gas ; the employment, 
capacity and output of electricity generating sta- 
tions ; the distillation of coal tar; the distribution 
of coal mines according to their output per man- 
shift ; and a whole series of detailed statistics relat- 
ing to the distribution of coal among public utilities, 
merchants, and industrial undertakings. The con- 
tents are divided into five parts, as was the previous 
Digest, but the arrangement is different. After the 
initial section containing summary tables, the other 
four sections consist, respectively, of the “ prin- 
cipal tables ” relating to coal, coke, gas, electricity, 
and coal-tar products; other national tables on 
coal, such as the statistics of absenteeism, the 
figures covering the use of mechanical equipment 
below ground, and open-cast coal production ; the 
detailed tables on coal distribution and consump- 
tion ; and the district tables on coal production. 
The long-term summaries in the present pub- 
lication have no exact counterpart in the preceding 


438| survey. They contain annual averages for de- 


cennial periods from 1853-62 onwards, though there 
are gaps in the returns that limit severely the com- 
parability of the figures with those of 1913 and on- 
wards. It appears that the average annual out- 
put for the decade above mentioned was 70 million 
tons, of which only six million tons were exported ; 
and that, while the total output, similarly calculated, 
increased 2-6 times, the exports increased no less 
than 12-6 times, between 1853 and 1913. Part of 
this great increase—probably more than half of it— 
is attributable to the inclusion, from 1873 onwards, 
of bunker coal shipped to coaling stations overseas 
for the use of foreign-going ships; in 1870, only 
20 per cent. of the total British shipping tonnage 
was steam-propelled, but by 1910 the proportion 
had become 90 per cent. Nevertheless, a great deal 
of this bunker coal was a true export in the com- 
mercial sense, which is not likely to be regained. 

The number of persons employed in the industry 
averaged 482,000 in the decade 1873-82 (the earliest 
for which employment figures are given) and they 
produced an average of 138 million tons per annum. 
In 1893-1902, the employment averaged 713,000, 
for an average output of 203 million tons. In 1942, 
the total was 709,000 for a production of 205 million 
tons ; in 1943, 708,000 produced only 199 million 
tons ; and in 1944, in spite of an increase of personnel 
to 710,000, the output fell to 193 million tons—and 
these tonnage totals from 1942 to 1944 include the 
coal won by opencast excavation. The export 
trade, which was still 27 million tons in 1940 (it 
had been 52 millions in 1937 and was still 47 millions 
in 1939), fell away to 9 millions in 1941, 7 millions 
in 1942 and 1943, and a mere 6 millions in 1944. 
Concurrently, however, there had been steadily 
increasing consumptions, over many years, in the 
production of coke, gas and electricity, the totals 
for 1944 being 20 million tons carbonised in coke 
ovens, 21 million tons in gasworks, and 24 million 
tons in electric power stations. The result has been 
that the quantities used for “other purposes ”— 
that is, the industrial and domestic consumption— 
has remained comparatively steady, within quite 
narrow limits of variation, for the past two decades ; 
even longer, if the strike years 1921 and 1926 be 
omitted. The total thus consumed was 122 million 
tons in 1944; it had been the same in 1934, and 
121 millions in 1931. 

Such figures as these, however, require to be 
regarded in the light of the prevailing circumstances. 
In 1934, industry was suffering the full effect of the 
inter-war slump, so that industrial coal consumption 
was lessened; and domestic consumption was 
affected, presumably, by the same circumstance, by 
reason of unemployment among the potential pur- 
chasers. At the present time, the industrial con- 
sumption is high, though not so high as it might 





have been, but for the intensive drive for greater 
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efficiency in coal utilisation; hence the domestic 
consumer’s unenviable position and the difficulty 
of building up a stock in readiness for the coming 
winter. There can be little doubt, however, that 
better facilities for distribution would be speedily 
reflected in an increased production from the pits ; 
and it would probably help considerably in the 
accumulation of stocks at gasworks and power 
stations by reducing the domestic demand for gas 
and electricity. 

In the concluding paragraph of our review of the 
previous. Statistical Digest, we commented on the 
data dn the use of mechanical coal-cutting machin- 
ery and underground conveyors. In 1938, we 
observed, 7,729 coal-cutting machines were in use, 
and the quantity of coal cut mechanically was only 
slightly below 135 million tons, equal to 59 per cent. 
of the total output for that year. In 1943, the quan- 
tity so cut was 825,@00 tons less (though the num- 
ber of machines was rather more), but it constituted 
69 per cent. of the total output. The figures for 
1944, givenin the later Digest, are even less encour- 
aging ; for in that year the number of coal-cutting 
machines had been increased to 8,218, but the coal 
cut by them was still somewhat less than the figure 
for 1938, quoted above, and it represented 72 per 
cent. of the total output. These comparative totals 
seem to invite further inquiry, since so much was 
hoped from a more general use of mechanical cutters 
and conveyors. The position with regard to the 
conveyors is similar—many more machines have 
been installed, but the quantity handled by them 
was nearly 1} million tons less in 1944 than in 
1943. Obviously, the conveyors can only handle 
the coal that is cut, so that the two sets of figures 
are linked to that extent ; but it would be interest- 
ing to know why these mechanical aids appear to 
have failed in their purpose, and what reason there 
is to suppose that the intensive reorganisation recom- 
mended in the Reid Committee’s report, and now 
forming the main framework of the Government’s 
policy for the future development of the industry, 
will be successful in checking the decline. 

So far, we have said nothing about absenteeism, 
though there is no lack of information about it in 
the Digest. It is sufficient to state that it continues 
to increase, the figure for 1944 being 13-6 per cent., 
as against 12-4 per cent. in 1943. Of the 1944 lost 
time, 5-6 per cent. was voluntary and 8-0 per cent. 
involuntary. These figures, however, apply to the 
whole body of mineworkers, whereas the more im- 
portant returns are those of absenteeism among the 
face workers, who lost 16-3 per cent. of their possible 
working shifts during 1944, 6-8 per cent. being 
classified as “‘ voluntary.” The figures for the first 
quarter of 1945 show a further deterioration. In 
such circumstances, it is not surprising that coal 
production in 1944 was, in round figures, ten million 
tons less than in the previous year ; and this in spite 
of the fact that the production of opencast coal 
increased by more than four million tons. 

The proposed new organisation, announced by the 
Minister of Fuel and Power in the House of Commons 
on Tuesday, should be able to effect some reduction 
in the amount of involuntary absenteeism, since 
the policy of the Government is broadly to imple- 
ment the recommendations of the Reid Committee’s 
report (discussed on page 271, ante), the keynote of 
which is the need to\improve the technical equip- 
ment and efficiency of the industry. Whether Major 
Lloyd George’s intended central authority will be 
effective in reducing voluntary absenteeism remains 
tobeseen. Ifit does, the alleviation will be received 
with gratitude ; but if it does not, the result is not 
likely to cause surprise. The Minister pointed out 
that the coal already belongs to the State ; but he 
stated quite unequivocally that the Government 
policy was to “ preserve the incentives of free enter- 
prise” in mining the coal, “ while safeguarding the 
industry from political interference in its day to day 
management.” The policy, he continued, “ will 
also provide the necessary sanctions for making sure 
that the essential improvernents recommended by 
the Reid Report are carried through : but no means 
are proposed to ensure that these improvements will 
be used to the utmost advantage to increase the 
output of coal. If Major Lloyd-George can evolve 
some effective method of achieving these admirable 
purposes, he is assured of a place in history. 


THE SUPPLY OF RAW 
MATERIALS. 


In the course of the conference on “ Science and 
World Order,” held by the British Association in 
1941, the formation*of an International Resources 
Office was advocated. Among the more important 
functions assigned to this body were the “ collection 
and statistical analysis of data on resources” and 
the “ general supervision and co-ordination of stan- 
dards,. specifications and industrial codes.”  l- 
though no such office has, as yet, come into exist- 
Pence, and, in the turmoil of the war, it was not to be 
expected that it would, it has been found necessary 
to create a body which, within the range of activity 
of the United Nations, has carried out some of the 
duties specified for the proposed resources office. 
The Combined Raw Materials Board, which was 
constituted on January 26, 1942, and has just 
published its third report,* is directly concerned with 
the “collection and statistical analysis of data on 
resources ’’ and its operations cannot have been 
facilitated by the very inadequate nature of the 
statistical information available. The United States 
has set a good example in this matter and, as Sir 
Harold Hartley has pointed out, is the only country 
compiling figures of scrap production, although 
scrap represents more than 50 per cent. of the 
material used in the manufacture of steel. Condi- 
tions are not quite as bad as this for most native 
metals, but, in general, the world information avail- 
able on the whole range of raw materials is incom- 
plete, inadequate and disorganised. 

The Combined Raw Materials Board makes no 
complaint about sources of information and no 
suggestions for improving them. It is “ designed 
as a wartime organisation ’’ to “ plan the best and 
speediest development, expansion and use of the 
raw material resources under the jurisdiction or 
control ” of the British Government and the United 
States Government, and has been concerned, with 
great success, in carrying out these specific duties. 
At the present juncture, however, the question of 
its future naturally arises as a matter of interest. 
The present position is that the Board shall continue 
in being for the duration of the war against Japan, 
“with the increasing collaboration of the other 
United Nations most closely concerned.” This is 
all that is required as a part time policy, but in the 
reorganisation of world trade it would appear that 
some body with analogous functions to those of 
this board will be necessary. 

How far international co-operation in trade 
matters will extend in the future it is not possible 
to predict, but even if the world settles down to a 
condition not greatly different from that of the past, 
industrial progress would be facilitated by adequate 
investigation and analysis of the raw material 
resources of the various countries. Work of this 
kind would not in any way necessitate the control 
of national trade by an international organisation. 
This is clearly illustrated by the brief history of the 
Combined Raw Materials Board, which is not an 
executive authority. Its duty is to investigate the 
supply and demand position of the raw materials 
required in the prosecution of the war and to supply 
the information obtained to the various Government 
departments or other bodies concerned with their 
utilisation. For materials im critical supply, 
quarterly returns are furnished ; for others inform- 
ation and recc dations are provided half-yearly 
or annually. 

The surveys carried out by the Board cover not 
only the supply position of raw materials, but also 
the distribution problems connected with them and 
the manufacturing capacity available for their 
utilisation. This latter aspect of the matter is 
closely bound up with that of labour supply. As 
an example, the latest report records that the 
position in lumber, pulp and paper did not ease in 
1944 and that no substantial improvement can be 
foreseen in 1945. This state of affairs is mainly 
due to labour shortages in North America. Again, 
it is stated that although in the “ important field 
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of metals” the overall supply position is easier 
than in the first two years of the Board’s existence, 
owing to the “ ample endowments in raw materials 
on which the United Nations have been able to draw,” 
stringencies in the supply of finished products aroge 
from other factors, “ particularly the shortage of 
labour for processing raw materials.” 

Nearly all important metals, with the the €Xoep- 
tion of iron and steel, aluminium and magnesium, 
are contained in the list of those for which the Board 
prepares periodical reports. The necessity for such 
action does not arise in the case of these three major 
war metals because they “ are produced on a large 
scale only by the major industrial countries who 
were themselves active to secure the maximum 
utilisation of resources.” In some cases, of which 
antimony and zinc are examples, changes in demand 
as a result of the modification of military require. 
ments have necessitated special reviews of the 
position. The alloying materials, molybdenum, 
tungsten, cobalt and tantalum, have all come into 
easy supply and the vanadium position is satis. 
factory. In the cases of chromite and manganese, 
there are certain difficulties with special grades, 
but there is no general stringency. The, position of 
nickel, for which supply and demand were closely 
balanced during 1944, showed some signs of improve- 
ment at the end of the year. Lead, of which reason. 
ably ample supplies had been available in 1943, 
showed a less favourable position towards the end 
of 1944, owing to increased requirements and 
deteriorating supplies. There appears no prospect 
of substantial improvement in 1945. 

Probably the most unsatisfactory position in the 
whole range of raw materials is that occupied by 
natural rubber. The “ vigorous efforts in Ceylon, 
South America and Africa ” in the extension of the 
cultivation of natural rubber “have had only a 
palliative effect’ and “in spite of the spectacular 
success of the American synthetic rubber pro- 
gramme, natural rubber is still of vital importance 
to the war effort because the two must be blended 
together in many cases, particularly heavy duty 
and aircraft tyres, to secure a satisfactory product.” 
With the increasing tyre production programme in 
the United States, the position in 1945 is likely to 
be worse than in 1944, and the Board accordingly 
issued a public statement last November pointing 
out that the situation would remain serious until 
Far Eastern supplies were again available. In the 
meantime, the production of natural rubber in 
other countries should be pursued with vigour and 
whenever possible a change-over from the use of 
natural to synthetic rubber should be carried out. 
Rubber is not the only material the supply of 
which has been seriously restricted by the Japanese 
conquests. The same thing applies to hard hemp, 
which is the basis of all strong and heavy cordage 
for naval, military and industrial use. The position 
is not, however, so difficult as in the case of rubber. 

The report makes some reference to the require- 
ments of the liberated areas. By the end of 1944, 
France, Belgium and Greece had been entirely, or 
substantially, cleared of the enemy. As these 
countries have an aggregate population of nearly 
60,000,000, it is of vital importance to them that 
their industries should be again set in operation as 
soon as possible. For this, raw materials are 
required, and there has been a natural desire to 
use such foreign exchange resources as were avail- 
able to conclude advance arrangements for supplies, 
but in view of the co-operation existing be- 
tween the United Nations,’ no such independent 
action has been taken and the various Governments 
concerned are collaborating with the Combined Raw 
Materials Board in connection with all materials in 
short supply. This co-operation does not alter the 
fact that the requirements of liberated Europe will 
result in additional demands on limited stocks. 
“Tt is unlikely that this new factor will immediately 
be balanced by a corresponding reduction in military 
requirements ” and it is probable that there will be 
“new stringencies in raw materials available for 
civilian use in the United States, the United King- 
dom and elsewhere during 1945.” A meliorating 
factor in the situation is that the liberated countries 
have substantial potential industrial outputs and 
that as their conditions approach the normal they 
will be able to contribute to the general pool. 
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Tae ASSOCIATION OF CONSULTING ENGINEERS. 


FotLow1nG the annual general meeting of the 
Association of Consulting Engineers, Incorporated, 
om Thursday, May 24, a luncheon was given at 
the Waldorf Hotel, London, at which the President 
of the Association, Mr. D. M. Watson, B.Sc., 
WInst.C.E,, oceupied the chair. The first speaker 
after the luncheon was Mr. Spencer Summers, M.P., 
whosaid that when he had accepted the invitation he 
had expected to attend as Parliamentary Secretary 
ofthe Department of Overseas Trade, but found him- 
selfin a positiou of suspended animation pending the 

intments which Mr. Winston Churchill was 
to make in his new Government. Continuing, he 
said it was unnecessary for him to dwell on the 
important part which exports must play in the 
life of the nation in the future. During the war 
we had to import vast quantities of materials on 
credit terms and there were many countries holdin 
large sterling balances that regarded the only satis- 
factory form of payment as payment in goods. 
The change in our position from a creditor to a 
debtor nation added responsibility to the task of 
expanding exports, and made it more difficult for 
us to play the part we should wish to play in the 
development of backward countries that needed 
outside help in the exploitation of their natural 
resources. While preaching the gospel of exports, 
however, he was aware of the disappointment which 
resulted when requests for assistance were refused. 
Manufacturers could not be expected to change over 
from war to peace production without the return 
of many of their key men, notably draughtsmen and 
designers. The part which the consulting engineer 
could play in the field of exports was of first import- 
ance and was fully recognised by his department. 
Members of the Association would be in a position 
to make contact with overseas projects at an early 
stage and to influence the source from which the 
engineering supplies were ultimately obtained. Mr. 
Summers pointed out that while the Board of Trade 
was responsible for policy, the Department of Over- 
seas Trade was available to help to carry it out. 
His department looked forward to an increase in 
overseas personnel, which would enable them to 
cover the ground more effectively and make it 
possible for overseas officers to return home more 
frequently and so keep in close touch with what 
was going on in this country. The next speaker, 
Dr. J. 8. Crowley, M.I.E.E., appealed for a closer 
co-operation between the American Institute of 
Consulting Engineers and the corresponding British 
organisation, and also called attention for the need 
for British consulting engineers to look abroad and 
not confine their attention to work in this country. 
Sir Herbert Williams, M.P., A.M.Inst.C.E., referred 
to the great services which consulting engineers had 
rendered to the community, and remarked that they 
should try to avoid designing plant and design 
works instead. The chairman, Mr. D. M. Watson, 
called attention to the great importance of the pro- 
blems of reconstruction and to the unprecedented 
magnitude of the work to be done in the devastated 
countries. He had come to the conclusion that the 
work of consulting engineers was going to be needed 
abroad. It might be necessary to introduce emer- 
gency methods, but he was confident that if British 
consulting engineers were called upon, their experi- 
ence would enable them to carry out the work 
satisfactorily. Sir Cyril Kirkpatrick, M.Inst.C.E., 
proposed the toast of ‘‘The Guests,” and the 
response was made by Mr. John Green, of the 
British Broadcasting Corporation. 


COUNTERING THE MaGnetic MINE. 


_ Some particulars of the work carried out by Brit- 
ish technicians to defeat the German first “ secret 
Weapon ” of the war, namely, the magnetic mine, 
have recently been given. One of these mines 
was secured intact on the night of November 24, 
1939, and the detailed examination to which its 
mechanism was subjected yielded data regarding 
the strength and duration of the magnetic field 
required to explode it. Many schemes for counter- 
ing the new weapon were put forward and tried out, 
but the method finally adopted proved so effective 





This method is the double-longitudinal, or “ Double 
L,” sweep involving the use of two minesweeping 
ships, each towing a long piece of self-bouyant 
electric cable. Electricity is generated on the ships, 
stored in batteries until required and passed through 
both cables in the form of a heavy surge of current. 
By this means ten, or more, acres of the sea bed can 
be subjected to a magnetic field of sufficient strength 
and duration to explode all the mines lying there. 
The ships towing the cables proceed on their 
parallel courses and, by repeating the process, clear 
a continuous line of the sea bed of the mines, thus 
providing a safe channel through which ships can 
pass. The main advantages of the Double-L sweep 
are that it is easy to tow and to handle, does 
not foul wrecks and buoys, and it is not damaged 
by the explosion of the mines. The original sweep 
was constructed on the shore of the Isle of Grain, 
near Sheerness; it was made from cable used for 
charging submarine batteries and floated on logs 
originally intended for ships’ masts. The first full- 
scale trial was made, off Sheerness, in late December, 
1939, by two tugs each towing a sweep and having 
on board large numbers of motor-car batteries. The 
trial confirmed the scientists’ calculations and, that 
same evening, orders were issued from the Admir- 
alty for the final modifications to an extensive pro- 
gramme of production, which had been provisionally 
arranged in anticipation of success, involving the 
fitting out of ships and the training of men. Self- 
buoyant cable, produced by two of the leading Brit- 
ish cable manufacturers, was substituted for that 
supported by logs, but few other modifications were 
found to be necessary. 


British ENGINEERING Export ORGANISATION. 


There is no doubt that British engineering pro- 
ducts are fitted to sell easily abroad on their merits 
—where those merits are known—but a weakness 
in much of our past export trade has been the 
taking of that knowledge for granted. Not all 
selling agents abroad were as alert, well-informed, 
and energetic as they should have been. In order 
to remedy such a state of affairs, in one branch of 
engineering at all events, a strong co-operative 
selling organisation, entitled British Engineers’ 
Small Tools and Equipment Company Limited, has 
been formed by six well-known firms. The field 
covered by the organisation is indicated by its title 
but will perhaps be more readily understood from the 
activities of the founder firms, the names of which 
are, Messrs. Brook Tool Manufacturing Company, 
Limited, Birmingham ; Messrs. Coventry Gauge and 
Tool Company, Limited, Coventry ; Messrs. A. A. 
Jones and Shipman, Limited, Leicester; Messrs. 
F. Pratt and Company, Limited, Halifax ; Messrs. 
Taylor, Taylor and Hobson, Limited, Leicester ; and 
Messrs. E. R. Watts and Son, Ltd., London. It 
should be understood that “ Bestec,” to use its 
abbreviated title, is not intended to form a “ ring ” 
or “ corner,” but to be a cooperative selling organisa- 
tion which is not concerned in any way with the 
individual price structure of its member firms, each 
of which retains its own goodwill and identity in 
overseas markets. It is also intended to pool the 
experience and facilities of these firms and to supple- 
ment them by vigorous activities of its own in the 
selection of agents abroad, and to support or super- 
vise such agents where necessary by personal visits 
of “‘ Bestec ’’ directors or staff. The investigation 
of new markets will be undertaken and close contact 
provided with Government departments both at 
home and overseas. In this connection members 
will be kept informed on such legislation as affects 
overseas business, especially where exchange restric- 
tions and import duties may be concerned. Other 
activities are the co-ordination of effective publicity, 
advice on banking, insurance, shipping, and other 
matters. The setting up of a London office with 
a reference library, translation service and con- 
sultation bureau, apart from co-ordinating the 
activities of the members, will form a convenient 
centre for overseas buyers in search of information. 
This office, of which Mr. J. P. Ford, General Manager 
of the Company, is in charge, is situated at Bucking- 
ham House, Buckingham Street, Adelphi, London, 
W.C.2. It is not desired to maintain ‘‘ Bestec ” as 





man, and vice-chairman are held by annual rotation 
among the member companies, the present chairman 
being Mr. H. H. Harley, C.B.E., and: the vice- 
chairman Mr. H. P. Potts, M.I.Mech.E. The new 
company is operating with the full knowledge and 
co-operation of the Department of Overseas Trade. 


ALUMINIUM EXHIBITION. 


As announced on page 342, ante, an Aluminium 
Exhibition, sponsored by the Aluminium Develop- 
ment Association, is being held on the premises of 
Selfridges, Limited, Oxford-street, London, W.1, 
until June 30. The chair at the opening ceremony, 
on the morning of May 30, was taken by the Mayor 
of Marylebone, Alderman R. Stiles Allen, D,L., J.P. 
Mr. Ernest Brown, M.C., M.P., who is now Minister 
of Aircraft Production, in declaring the Exhibition 
open, stated that during the war years there had 
been a seven-fold expansion in the aluminium 
industry and great numbers of people, both skilled 
and unskilled, were employed in it. The purpose 
of the Exhibition was to indicate the magnitude 
of the effort which was being made to develop new 
applications of the metal during the change-over 
from war-time to peace-time conditions. A vote 
of thanks to Mr. Brown, and to Alderman Allen and 
Messrs. Selfridge, was moved by the Hon. Geoffrey 
Cunliffe, President of the Aluminium Development 
Association. The exhibition shows, by means of 
mural displays and typical samples, how aluminium 
and its alloys are made and fashioned to meet 
the requirements of the user. The part played 
by the metal and its alloys in aircraft, land trans- 
port, sea transport, house construction and in the 
home is illustrated in various sections of the Exhibis 
tion. The exhibits of engineering interest include a 
De Havilland Gipsy Queen Six and a Rolls-Royce 
Merlin 61 aero engines, a motor-car incorporating a 
very high proportion of aluminium alloys, hand 
drills, electrical components, tubes, rolled and ex- 
truded sections and an aluminium-alloy speed boat 
which has been refloated after having been sunk. 
A specimen of the 50,000 aluminium houses to be 
made for the Ministry of Works, and aluminium 
working tables, sinks, washing machines, refrigera- 
tors and cookers are also on view. At a luncheon 
held.at the Savoy Hotel, after the opening ceremony, 
and presided over by Mr. Horace W. Clarke, vice- 
president of the Aluminium Development Associa- 
tion, Mr. H. G. Herrington, chairman of the Manage- 
ment Committee, outlined the objects of the 
Association, stating that it aimed to develop new 
markets, to encourage research and to provide users 
of the metal with information on all matters affecting 
its fabrication and applications. 


U-Boat IN THE THAMES. 


On Tuesday, May 22, the German submarine 
U776 arrived at Westminster Pier and was opened 
to public inspection: subsequently the vessel was 
taken downstréam again and moored in the London 
docks, near London Bridge, as the berth at West- 
minster was found to be unsuitable. She is the 
first German submarine to enter the Thames, as 
distinct from the estuary of the river, since the cargo 
submarine Deutschland was exhibited off the 
Embankment, some 25 years ago. The U776 is 
one of the standard 500-ton type which was the 
main reliance of the German Navy in their attacks 
on Atlantic convoys, and is fitted with the Schnorkel 
device for enabling the Diesel engines to be used 
for propulsion when the vessel is submerged to 
periscope depth. The- dimensions of the U776 
are: length, 220 ft.; beam, 20 ft.; and draught, 
13 ft. 7 in. to 15 ft. 6in. The armament consists of 
four bow torpedo tubes and one stern tube (12 to 18 
torpedoes being carried) ; and two twin 20-mm. and 
one 37-mm. guns. The two six-cylinder Diesel 
engines develop 1,400 brake horse-power each, giving 
a maximum speed on the surface of 17-8 knots ; and 
the two 500-h.p. electric motors give a maximum 
submerged speed of 8 knots. On the surface, the 
normal cruising speed is 10 knots, at which the 
endurance is 10,000 miles; the normal:submerged 
cruising speed is 2 knots. The U776 surrendered 
on the morning of May 14, about 100 miles south._ 
west of Ireland, and was escorted into Weymouth. 
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THE INSTITUTION OF 
NAVAL ARCHITECTS. 


(Continued from page 416.) 


At the evening meeting on April 18, two papers 
were presented and discussed, these being “* Notes 
on the Theory of Heaving and Pitching,” by Pro- 
fessor T. H. Havelock, F.R.S., and ‘‘ The Stabili- 
sation of Ships by Activated Fins,” by Mr. J. F. 
Allan, B.Sc! The chair was taken by the President, 
Lord Chatfield, who was succeeded as chairman by 
Sir Eustace Tennyson d’Eyncourt before the dis- 
cussion on Mr. Allan’s paper. 


Tue THEORY OF HEAVING AND PrrcHINe. 


Professor Havelock’s paper dealt with three main 
subjects, namely, the calculation of the damping 
of heaving and pitching due to the waves produced 
by the motion of the ship; the extra resistance 
caused by the reflection of a regular train of waves 
from the ship’s surface; and a suggested theory 
which would give values of this extra resistance, 
more closely associated with the heaving and 
pitching motion. He did not attempt to formulate 
a complete theory, and based his work mainly on 
the approximate first-order equations of motion, 
the hydrodynamical theory being that of potential 
fluid motion under gravity, neglecting viscosity. 

The discussion was opened by Sir Amos Ayre, 

who, in thanking Professor Havelock for his paper, 
said that it increased still further the debt owed to 
him by the industry for his valuable work in 
advancing the science of ship design. 
. Mr. J. L. Kent, referring to the author’s comment 
that certain calculations for heaving were hardly 
worth doing without corresponding experimental 
work on simplified forms specially arranged to test 
and develop the theory, said he wanted to support 
Professor Havelock in getting those experimental 
results. The practical side of his work seemed to 
be in the measurement of maximum angles of pitch 
and heave. The maximum pitch was associated 
with “‘ dirty’ ships, taking water on board, etc. ; 
if more were known about that, it might be possible 
to render the ships “ cleaner” in a seaway. Work 
at the Tank showed that heaving and slamming 
were associated. If Professor Havelock would give 
his views on such matters, he would help immensely 
in the design of ships’ forms. His simple explana- 
tion of why the heaving period and the pitching 
period always came so closely together made it 
elear that the equivalent pendulum length might 
be the length of the vertical prism of the ship. In 
both cases, these were practically the same ; hence, 
of course, they would have much the same period. 

Mr. R. W. L. Gawn said that gunnery efficiency of 
warships was prejudiced by pitching and heaving 
oscillations, and the loss of speed might be a serious 
matter in some operations. That applied to all 
classes of warships; but for aircraft carriers there 
was even more incentive to investigate and reduce 
the amplitude of heaving and pitching oscillations 
in order to restrict the occasions on which the opera- 
tion of aircraft was limited by the vertical amplitude 
of motion of the flight deck. The paper had an 
important bearing, therefore, on the military opera- 
tion of all classes of warship, and was of special 
interest for aircraft carriers. One of the complica- 
tions brought out by the paper was the uncertainty 
as to pitching period. Reference was made to three 
models in which the natural period of pitch was 
greater than the basic period, the excess being 
20 per cent., 25 per cent. and 50 per cent., respec- 
tively. The ships considered were of the merchant 
type, and the author regarded the 50 per cent. 
excess as high, but anticipated that some increase 
would be expected from the greater ratio of beam 
to draught. In warships the ratio was large, and 
the excess of 50 per cent. was about the average 
for warship models; for example, tank experi- 
ments on a cruiser model, loaded to a basic period 
corresponding to 3-75 seconds, showed a still- 
water pitching period of 5-9 seconds, an in- 
crease of 57 per cent. Experiments on a model of 
an aircraft carrier of basic period 4-9 seconds had 
shown that the still-water pitching period was 
7-0 seconds, an increase of 42 per cent. Those 


ships were of greater beam to draught than the 
ships referred to in the paper, so that there was 
much to be said for Professor Havelock’s conclusion 
that, although the excess was high, it was probably 
due to the greater ratio of beam to draught. 

Some discretion must be used in interpreting the 
excess. The basic period was definitely and accu- 
rately determined from the radius of gyration, 
deduced from the weight curve as computed from 
strength calculations and from the calculated 
statical stability. The still-water pitching period, 
however, was less definite; that arose from the 
enormous damping, as a result of which only two 
or three oscillations could be set up, and those 
only of comparatively small amplitude. As a 
result, it was difficult to obtain records of the still- 
water pitching period with accuracy, a circumstance 
which was aggravated by the fact that the motion 
was not isochronous; and the natural pitching 
periods could only be regarded as approximate, and 
the ratio to the basic periods less definite accordingly. 
The degree of accuracy, however, was probably 
within a few per cent. The author had shown that 
the basic period of heave was approximately the 


same as that of pitch; that also was confirmed for 


warships. 

The phenomenon of the motion increasing with 
speed was well borne out by warship tests. Increase 
of speed aggravated the amplitude of pitch and 
heave to an appreciable extent. Waves of length 
about equal to that of the ship caused maximum 
movements. The effect of speed was much smaller 
in shorter waves and only became important at 
speeds above about 20 knots ; increase of speed was 
then detrimental to steadiness. The effect of speed 
on the natural pitching period in calm water was 
investigated for the cruiser model mentioned and 
was found to be 5-9 seconds when the model was at 
zero speed, but was progressively less with increase 
of speed, becoming 5-3 seconds at 30 knots. The 
change in period was not large, but it conflicted 
with the author’s remark as to the possibility of 
evidence that the effective natural period increased 
with speed. No consistent variation was found for 
the aircraft-carrier model, the period being about 
7-0 seconds at all speeds from zero to 30 knots. 

In view of the importance of period in determining 
amplitude of pitch among waves, there would 
appear to be scope for further investigation to ascer- 
tain the variation of period with speed in other types 
of ship. It was noted from the cruiser curves that, 
in the circumstances of greatest ship movement, 
namely, in wavelengths approximating to that of the 
ship and at high speeds, the period of encounter was 
nearly co-periodic with the natural periods of the 
ship in calm water, which accorded with the simpli- 
fied theory of oscillation. At lower speeds, the 
maximum movement occurred at periods of encoun- 


theory. Investigations on other warship models, 
including those in R. E. Froude’s 1905 paper before 
the Institution,* also confirmed the broad conclusion 
that the maximum movement of the ship occurred 
in waves of length approximating to, or tending to 
be greater than, that of the ship. 

Dr. E. V. Telfer, describing his personal experience 
of slamming, said that he was able to note how 


ter much greater than the natural period, showing 
that the simplified theory should be modified to 


allow for the size of wave being finite in relation to : DONT Tecnica the (aud, ae badloved, 
the ship, and not much greater, as assumed by the dealt with a device which might be ( 








lock could relate those facts with his calculations 
he might be able to throw some light on the matter. 

Professor Havelock intimated that he would reply 
to the discussion in writing. 


STABILISATION OF Sips By ACTIVATED Fins, 


Mr. J. F. Allan’s paper first reviewed the various 
methods with which experiments had been made 
for reducing artificially the rolling of ships, ang 
then proceeded to consider the moment theoretically 
necessary to effect stabilisation, describing the 
application of stabilising moments in model 
together with other observations on stability and 
resistance to rolling. From these, he went on to 
deal with the development of efficient types of 
stabilising fins, including consideration of break. 
down by cavitation, the interference effects of 
longitudinal and transverse arrangements of multiple 
fins, and the effect of stabilisation on the resistance 
to forward motion. It was noteworthy, he said, 
how the relative importance of bilge keels as damp. 
ing agents increased when the ship was advancing, 
compared with their effect when the ship 
was stationary ; this was even more noticeable in 
the case of shafts and A-brackets—due, no doubt, 
in the latter case, to the hydrofoil action of the 
bracket when the ship was both advancing and 
rolling. The fins in the Denny-Brown equipment, 
described in the paper, could be tilted to simulate 
this action and were operated h ically. It was 
stated that the gear had been fitted by the Admiralty 
in a number of sloops and destroyers, and records 
taken in service were included in the paper. 

Mr. Lloyd Woollard, who opened the discussion, 
said that it was comparatively easy to invent a new 
system for reducing roll, but it was difficult to devise 
a system which would work. The stabiliser dis. 
cussed in the paper did work, and, so far as he was 
aware, it was the only one that had been used to 
any reasonable extent. He had spent three days 
with Mr. Allan in a ship when the stabiliser was first 
tried in the form in which it was developed originally, 
and the trials had shown that there was no doubt 
about its efficacy. Indeed, on the way back to 
harbour, the stabiliser was retained in use for the 
personal comfort of those on board. Although it 
seemed that the aim should be to develop a device 
which was infinitely quick in operation, such a 
device would be impracticable. They had tried 
something which was very quick in operation. On 
the whole, his impression was that something a little 
more gradual was wanted, even though in theory— 
but perhaps not in practicethe roll would not be 
completely eliminated. It had been that, 
as the result of using the stabiliser, the ship might 
receive violent blows from the waves when at sea. 
That was not his experience, nor the experience of 
anyone else whom he knew ; 80 far as he could see, 
the ship would be less subject to impact from waves. 
The paper was epoch-making to some extent, for it 


would be) used to a very large extent in certain types 
of vessel. If it resulted in ensuring better cross- 
Channel passages, millions of people would bless it. 
Mr. R. W. L. Gawn thought that the author had 
made a most convincing case for the retluction in 
amplitude and velocity of roll effected by the Denny- 
Brown stabiliser fins. Referring to the table which 
epitomised the results of stabilisation tests at sea, 


: : a: 1 fins he said that even when the stabilised motion was & 
different it was from the almost similar pitching - ; ik. 
that did not result in slamming. The ship maximum, the reduction factor represented a strik 


designed, with the aid of model data, in the hope 


ing improvement, having regard to the severity of 


of avoiding slamming; but when she went to the sea conditions of the trial. About 20 years ago, 


sea, she did slam. He had travelled from Glas- 


he had attended extensive trials at sea and in 


; : : : ~ | harbour of H.M.S. Vivien, a destroyer, fitted with a 
‘ow to Liverpool in the ship, which was xn : 
fairly deep ballast condition. nT a Be A Sperry gyro-stabiliser system. A number o—_ 
mid-winter, so that there was every chance of | “T° carried out in very rough —— pone pate 
fairly heavy weather in the Irish Sea. For a period in the Bay of Biscay. mg Ener 


time she was pitching nicely, there being no 
trace of slamming, but eventually slamming oc- 
eurred. When the ship was pitching down, the 
movement of the water away from the ship showed 
that damping waves were produced. When slam- 


taken on two different types of autographic recorder 
and also by battens, so as to obtain a good check, as 
free as possible from observer and instrumental 
error. The rough-weather trials included continuous 
records of the rolling motion, taken over several 


ming commenced, there was a white sheet of spume consecutive hours, so that it was possible to arrive 


horizontally across the water with every slam, and at a good statistical average. 


subsequently it went upwards. If Professor Have- 





Summarising the 
results, the average amplitude of roll when the 
stabiliser was in action was about half of that when 


* See ENGINEERING, vol. 79, pages 496 (discussion) | the destroyer was rolling freely. An average roll 





and 521 (1905). 





of 10 deg. each way was recorded when rolling free, 
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which was rather severe, since the motion included 
baulked oscillations and comparatively quiescent 
riods during which amplitude was small. When 
the stabiliser was in action, the average was reduced 
to 5 deg., a reduction of 0-5. When the ship was 
rolling free—on an average, through 10 deg. each 
way—there were a number of oscillations approach- 
ing 20 deg. each way. When the stabiliser was in 
operation, those maximum amplitudes were not 
reduced in the same proportion as the average, and 
occasional rolls of 14 deg. or 15 deg. each way were 
experienced. Nevertheless, the reduction in rolling 
motion effected by the gyro stabiliser resulted in 
conditions which were comfortable and drier. When 
the rolling was free, the ship was wet, and he 
admitted having suffered unpleasant physiological 
reactions. It was apparent, therefore, that the 
greater reduction claimed by Mr. Allan for the 
stabiliser fins constituted a notable improvement. 
Of course, regard must be paid also to weight and 
space considerations of the two systems. An 
interesting point which had arisen during the trials 
was that the period of roll when the gyro stabiliser 
was in operation was less than that of the free roll 
inaseaway. The average reduction was one second 
throughout all the trials; but the actual reduction 
varied to some extent on different trials and on 
different occasions on the same trial. He asked 
whether a similar reduction in period when stabilised 
had obtained on the trials dealt with in the paper. 

The author suggested, Mr. Gawn continued, that 
more discomfort and inconvenience were caused by 
rolling than by pitching or other motion. In the 

per, he had considered amplitude and velocity 
of roll, but, so far as the comfort of the individual 
was concerned, acceleration was the important 
yardstick. Acceleration was also important as 
regards fighting the ship and the maintenance of 
accuracy of the many complicated instruments. 
Some comparative idea of the magnitude of accelera- 
tion could be obtained by assuming simple-harmonic 
motion, though it was only an approximation as a 
comparison between the velocity and amplitude. 
In record (g), given in the paper, if the ship were 
rolling freely through 19 deg. each way, the maxi- 
mum acceleration at a point on the extreme beam 
was 0-064g. When stabilised by the fins, the 
acceleration was reduced to 0-028g. Reference to 
the autographic records of roll suggested that the 
angles (in the table giving the results of stabilisation 
tests at sea) related to out-to-out rolling instead of 
each way. If that were so, the accelerations were 
only half those quoted. The pitching period was 
usually less than the rolling period, generally by about 
50 per cent. If that be assumed, and if it were also 
assumed that the twin-screw ship was pitching with 
its forefoot just out of water—by no means an 
unusual occurrence—the acceleration at a point at 
the extreme ends was 0-4lg. That was a consider- 
able increase above the acceleration when rolling, 
with consequential reactions on comfort and fighting 
efficiency. The calculation assumed that the ship 
pitched about a point amidships. Model experi- 
ments showed, however, that the nodal point for 
pitch was well abaft amidships ; so that the accelera- 
tion forward would be appreciably greater than 
quoted, and the acceleration aft would be corres- 
pondingly less. In addition, pitch had great 
reactions on the wetness of the weather decks and 
superstructure, which also led to some sacrifice of 
fighting efficiency as well as inconvenience. 

Mr. Gawn asked the author to expand his state- 
ment to the effect that hydrofoil or grid keels were 
a big improvement on continuous or solid bilge keels 
of equal area so far as rolling extinction con- 
cerned. Quite apart from any results that might 
be obtained, it seemed to him that the comparison, 
to be realistic, should not relate to keels of equal 
area (presumably equal intact area), but to keels of. 
equal resistance to motion ahead. Some very 
interesting results were published in 1938 concerning 
trials of two Dutch torpedo boats fitted with hydro- 
foil keels. It was stated that the rolling damping 
was 2-2 times that with solid bilge keels at rest, and 
three times at speed. No particulars were given of 
the sizes of the keels, but from the photographs 
published it was obvious that the hydrofoil keels 
were very large. The Admiralty had considered the 
problem of hydrofoil keels at some length. Model 





experiments had been carried out at Haslar, before 
and during the war, and he had seen some Dutch 
ships fitted with hydrofoil bilge keels. The Admir- 
alty investigations had shown conclusively that, for 
the same resistance to motion ahead, the hydrofoil 
keels had about the same extinction to rolling as had 
the solid keels at speeds greater than 20 knots, but 
at speeds less than 20 knots the grid keels were 
extremely inefficient ; at rest, the rolling extinction 
was only about 40 per cent. of that with solid keels. 
Even to achieve that result, the hydrofoil keels had 
a much greater projection from the hull, with the 
attendant objections from a constructional and 
docking point, of view. An important factor con- 
tributing to the superiority of the solid bilge keels 
was the hydrodynamic reverse current &t the bilge, 
which greatly increased the damping ; but induced 
damping forces on the hull were also increased with 
solid keels. Those sources of damping of roll were 
less with grid keels owing to the large gap between 
the hydrofoils. 

Mr. J. Bell, who mentioned that he had been 
associated with the author for about seven years 
in the sea trials of the gear and the development of 
the controls, said that, although the author had 
dismissed the use of fins in the bilge keel as being 
relatively impracticable, he (Mr. Bell) still advocated 
their use. During the war period, efforts had been 
made to get stabilisers into ships, but, so far, they 
had been used only in small naval ships. It was the 
withdrawal of the fin stabilisers into the vessel which 
occupied so much space and made the gear so heavy. 
When the fins were put into the bilge keel, they had 
not to be withdrawn into the vessel. The drag of 
the fins fitted in the bilge keels must be greater than 
that of the high-efficiency fins described in the 
paper, and that was important ; but he submitted 
that the author, in his table of interference effects 
of fins in line one behind another, had not fully 
explored the problem. The first fin, of very high 
efficiency, was tilted to the relatively small angle of 
20 deg. Fins of lower aspect ratio would work 
perfectly well, however, at 30 deg., or even more, 
angle of tilt. The first fin had a very appreciable 
torque; in the fin immediately following it, the 
torque dropped considerably, due to the downwash of 
the first fin. There seemed no fundamental objec- 
tions to tilting the second fin at a greater angle. 
Thus the matter could be explored much more 
thoroughly, firstly, in the direction of progressive 
tilting, and secondly, with fins of different aspect 
ratios. Tests were being conducted, and when all 
the information was collected a balance must be 
struck between all the factors concerned, not for- 
getting the important factor of time of operation, 
which was not likely to exceed 30 per cent. of the 
vessel’s steaming time. In conclusion, Mr. Bell 
urged that stabilising gear, the value of which had 
been effectively demonstrated in naval vessels, 
would be fitted to merchant vessels without going 
through the same rather protracted procedure. In 
small vessels, the least benefit was derived from 
stabilising the roll ; he hoped it would be applied to 
the larger merchant vessels, where the benefit would 
be much greater. 


Dr. E. V. Telfer, congratulating the author on the 
progress which had been made in the development of 
stabilisation by means of fins, recalled a Russian 
system of about 15 years ago, consisting of stabilising 
fins which were shot out of the side of the ship, under 
the control of a helmsman. It had controlled both 
rolling and pitching, and had produced a really 
stable ship. 

Mr. Allan, intimating that he would reply to the 
discussion in writing, acknowledged the great assist- 
ance and co-operation received from the Admiralty 
in the development of the stabiliser gear during the 
past five years or so. 

Sir Eustace T. D’Eyncourt asked whether the 
system of using anti-rolling tanks had been entirely 
shelved, as being of no use. He had had the idea 
that possibly the gyro system might be used in com- 
bination with the anti-rolling tank. 

Mr..J. Bell thought that the inertia was so great 
that there would be a considerable time lag before 
the force could be applied, whereas with the fins 
the time lag was very short. 


(To be continued.) 





LETTER TO THE EDITOR. 


OVERSTRAIN OF TUBES 
INTERNAL PRESSURE. 


To THe Eprror or ENGINEERING. 


Str,—I should be glad if you would allow me 
space to reply to Mr. Blair’s letter in your issue of 
May 4, 1945, page 356, dealing with my article 
published on pages 101 and 183 of your issues of 
February 9 and March 9, 1945, respectively. Con- 
cerning bursting tests on mild-steel cylinders of 
greater ratio of outside diameter to bore than any 
quoted by Cook and Robertson, the following 
results, which were obtained with special equipment 
in one of the Research Laboratories of. Imperial 
Chemical Industries, Limited, may be of interest :— 


BY 








Bursting 
Bore Outside 
Diameter Method of Pressure. 
Pn | im} | Ratio. | Manufacture. | (Lb. per 
2 ? 8q. in.) 
0-124 0-313 2°5 we —— 51,000 
uu 
0-375 1-09 2-9 ees from 59,800 

















The points fall between the curve, Fig.®, page 183, 
and Mr. Blair’s curve, though they are very much 
closer to the former. The deviation from it would 
easily be accounted for if the material were some- 
what softer than that represented by the torsion 
data in Fig. 5, page 101, from which Fig. 9 was 
prepared. 

I am obliged to Mr. Blair for pointing out the 
omission of information as to the material repre- 
sented by Fig. 5. This curve was, in fact, an 
attempt to average a number of torsion tests on 
“ mild ” steels. These showed a considerable diver- 
gence, particularly in the region of smaller strains. 
Unfortunately, I have no results where bursting and 
torsion tests were done on the same specimen, and 
the above method was adopted to illustrate the 
approximate verification of the analytical method 
described. Incidentally, the mean maximum stress 
in tension of the tests from which this curve was 
prepared was about 28 tons per square inch. 

Yours faithfully, 
W. R. D. Mannine, 
Engineering Department, 
L.C.I. Limited (Alkali Division). 
Winnington, Northwich, 
Cheshire. 


May 16, 1945. 





THE VICKERS ‘“ VIKING”’ 
PASSENGER AIRCRAFT. 


Tue standards defining the requirements for civil 
transport aircraft are not yet finally laid down, but 
it is anticipated that some existing types of twin- 
engine machine will be rendered obsolete by forth- 
coming regulations, in view of their inability to give 
sufficiently good Fe gm men with one of the engines 
out of action. e “ Viking,” constructed by Messrs. 
Vickers-Armstrongs, Limited, Vickers House, Borad- 
way, London, 8.W.1, is a medium-sized twin-engined 
civil transport aircraft, designed to have a single- 
engine performance well in excess of the minimum 
that is expected to, be required by international agree- 
ment. A prototype machine has been built, embody- 
ing the experience gained during six years of wartime 
development “and manufacture. The Viking (known 
also as the VC.1) is a low mid-wing monoplane having 
a wing span of 89 ft. 3 in. and an overall length of 
62 ft. 10 in. . The gross wing area is 882 sq. ft., and 
the all-up weight is 33,000 lb. A new version of the 
Bristol Hercules engine, known as the HE-IOM, is 
used in the ea This is a 14-cylinder two-row 
radial air-cooled sleeve-valve engine with a single- 
speed supercharger. The dry weight of the engine is 
1,870 lb., and the power developed at take-off is 
1,675 brake horse-power. Fuel is supplied by means 
of an Hobson-R.A.E. injector, which meters the amount 
in accordance with the weight of air actually consumed 
by the engine, and automatically allows for a change in 
boost pressure, mixture temperature, atmospheric 
pressure, or engine speed. 

The fuselage of the Viking tapers sharply at both 
ends, but preserves an almost uniform and nearly 
circular cross-section throughout the greater part of 
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its length. Amidships is the passenger saloon, 30 ft. 
long, which is divided into a short forward portion and 
a longer rear portion by a bulkhead containing the main 
wing spar, which is continuous through the fuselage. 
The relatively shallow space below the floor of the pas- 
senger saloon is reached by large doors underneath the 
fuselage and serves to accommodate luggage or freight ; 
its volume is 300 cub. ft. The entrance vestibule is aft 
of the saloon, where also are the steward’s pantry and 
toilet facilities. The operational crew of three, com- 
prising a pilot, an assistant pilot, and a radio operator, 
occupy the fore part of the fuselage, in which dual 
controls are provided. The standard machine seats 
27 passengers in forward-facing seats arranged across 
the saloon in rows of three, with two on one side of 
the aisle and one op the other. A de luxe version of 
the Viking is arranged to seat 21 passengers in condi- 
tions of somewhat greater comfort. 

The economical cruising speed of the Viking is 
210 m.p.h. at 10,000 ft. altitude, and this gives a 
range in still air of 1,500 miles with 750 gallons of fuel. 
Under cruising conditions, each engine develops 900 
brake horse-power. The service ceiling is 22,500 ft. 
and an altitude of 10,000 ft. is normally attained in 
8 minutes from take-off. To attain a height of 50 ft., 
a run of 850 yards from rest is normally necessary, 
and the descent from 50 ft. is accomplished in the 
same distance. Single-engine performance is good 

ugh to safety in an emergency. Thus, if 
one engine fails at the instant of take-off, the machine 
can still climb at the rate of 385 ft. per minute and 
clear 50 ft. after travelling 1,580 yards. If failure 
occurs before the machine is responsive to its con- 
trols, an application of the brakes will bring it to 
rest in a distance of 1,700 yards measured from the 
start. If an engine fails during cruising, the machine 
can continue in level flight without the permissible 
continuous horse-power rating of the remaining engine 
being exceeded. With emergency power output from 
one engine the Viking can climb at a rate of 330 ft. 
per minute at an altitude of 5,000 ft. 








THE ANNUAL REPORT OF THE 
INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Proeress in applied science is modifying the form 
of the activities of all the great industries of the 
country, but it is doubtful if the rate of change is so great 
in any other as in the electrical industry. It is not 
only that increased knowledge and improved methods 
have altered, and are continuing to alter, procedure 
in all the older branches of electrical work, but that 
electrical methods continue to extend into new fields. 

c in specialised applications is so rapid and wide- 
spread that there are now few branches of engineering 
work in which electrical methods do not play a part. 
This increase in the sphere of electrical practice is re- 
flected in the continually-growing membership of the 
Institution of Electrical Engineers, although the matter 
might, perhaps, be put the other way and claimed that 
the rate of is a consequence of the ever- 
increasing activities of the Institution. The extension 
of electrical practice is represented by the wing 


total membership; its increased intension the work 
of the specialised sections, which are respectively con- 
cerned with “installations,” ‘ measurements, ” 


“ radio,” and “transmission.” The organisation of 
groupe to deal with specific lines of work is now prac- 
ti by some other institutions, but the system was 
inaugurated by the Institution of Electrical Engineers, 
26 years ago. aa Sutin 
In the report of the Council of the Institution, which 
was presented at the annual general meeting on May 10, 
it is recorded that the total membership on March 31, 
1945, was 26,665. This is an increase of 2,107 over 
the corresponding date in 1944, and an increase of no 
less than 11,995 over the figure for 1931. Progress has 
been continuous from this latter date, every year 
showing an increase. An indication of the scale of 
the work which has now to be perfofimed by the 
Membership Committee is that 5,113 applications for 
election or transfer were dealt with during the year. 
It is possible that this figure might have been even 
larger, had it not been that extension of membership 
in the Student class has been granted to those serving 
in H.M. Forces or on other war work which has pre- 
vented them from preparing for the Institution exami- 
nation. 

The extent of the total activities of the members 
and officers of the Institution is indicated by the fact 
that in the year ended March 31 last, covered by 
the report, 682 meetings were held in London and at 
the local centres by the members, the Council and 
the various committees. In spite of the difficult 
conditions ruling during a large part of the period 
covered, the average attendance at the London meet- 
ings showed an increase over that of the previous year 
and the activities of the local centres and sub-centres 





were extended. The formation of a Rugby Sub-Centre 
of the South Midland Centre was approved on April 5, 
1945, and new installation groups have been estab- 
lished at the North-Western and Western Centres. In 
connection with the Radio Section, a liaison com- 
mittee has been set up to promote closer co-operation 
with the Institute of Radio Engineers of America. 
further activity was the formation of a new students’ 
section in the area of the Western Centre. This 
brought the total number of students’ sections up to 
ten. 

An important matter recorded in the report is that 
a Research Committee has been established. This will 
be a permanent committee of the Institution, its duty 
being to advise the Council on matters of electrical 
research which affect the Institution, to assist in the 
selection of representatives on external bodies con- 
cerned with research, and provide liaison between them 
and the Council on matters of policy. The work of the 
committee may prove of extreme importance if the 

posed British Electrical Research Board is set up. 

Three other committees have been constituted during 
the year. Those concerned with the electrical equip- 
ment of aircraft and the radio requirements for civil air- 
craft were referred to on page 411, ante. The other is a 
Committee on Radio Interference. This is a recon- 
stitution of the Committee on Electrical Interference 
with Broadcasting which reported in 1936. It has been 
set up again, under its new name, at the request of the 
Postmaster-General to review the recommendations of 
the 1936 report and to consider the desirability of 
modifications resulting from the introduction of new 
forms of high-frequency equipment capable of causing, 
or liable to suffer from, interference. The committee 
is also to consider whether the adoption of a system for 
the voluntary, as distinct from the compulsory, use of an 
interference-free mark will be likely to bring about a 
substantial control of interference with radio reception. 

It is reported that close co-operation with the 
Institutions of Civil and Mechanical Engineers has now 
become firmly established. Specific outcomes of 
this co-operation have been the establishment of the 
Professional Engineers Appointments Bureau and the 
Advisory Service for junior members of the Forces. 
As the Appointments Bureau is an independent body, 
the funds of the Institutions have not been availa 
for its support, but the response to the appeal which 
was made has been encouraging and a sum in excess 
of 10,0002. had been received at the time of the report. 
The final matter to which reference may be made is the 
R. W..Paul Instrument Fund. The sum of 110,000. 
was left by Mr. Paul, who died in March, 1943, to form 
a fund, the income of which shall be applied to the 
development of novel or much improved physical 
instruments. It is administered by a committee 
representing the Royal Society, the Institution of 
Electrical Engineers, the Physical Society of London 
and the Institute of Physics. Dr. W. H. Eccles, 
F.R.S., has been appointed to represent the Institution. 





LOCOMOTIVE REPLACEMENT ON THE L.N.E.R.—During 
the next five years the London and North Eastern Rail- 
way will withdraw from service 1,000 obsolete locomo- 
tives, replacing them with an equal number of new units, 
500 of which will be built in the company’s workshops at the 
rate of 100 a year. This programme will result in the 
elimination of 49 different classes, and the replacement 
locomotives will be of ten different designs, seven of 
which are already represented in service. So far as 
possible, the principal components will be interchangeable 
between two or more designs. Some 400 of the new 
engines will be of the class B1 4-6-0 mixed-traffic type, 
which was described in ENGINEERING, vol. 155, page 47 
(1943). The first engine of the new programme, a 2-6-4 
tank engine of new design, to be known as class L1, is 
nearly completed. In all, 110 of this class are to be built. 
Scrapped engines will comprise 389 passenger and 338 
freight locomotives, all with tenders; also 126 passen- 
ger and 147 freight engines of the tank type. 





UNITED KINGDOM EXPORTS TO SWITZERLAND.—To 
facilitate the passage through France of goods exported 
from the United Kingdom and destined for Switzerland, 
a duplicate copy of the Customs shipping bill must be 
prepared and presented for signing and stampirg by the 
Customs officer in the long room at the time of pre-entry. 
This duplicate should then be taken to a French Consu- 
late for a visa to be obtained and the description of the 
goods to be translated into French. Finally, this docu- 
ment is attached to the other papers accompanying the 
shipment, for presentation to the French Customs at 
the port of entry into France. The French Customs, 
subject to transport being available, will allow transit of 
the goods covered by the document through France to 
Switzerland. It is pointed out that the steps outlined 
above do not modify any formalities required by the 
Swiss authorities, por any of the United Kingdom export- 
control requirements. At present, the only French Con- 
sulates open in the United Kingdom are those in London 
and in Liverpool. 





LABOUR NOTES. 


OpEntnG the debate on the political programme at 
the Labour Party conference at Blackpool last week 
Mr. Herbert Morrison warned delegates not to expect 
wholesale nationalisation ‘‘at one blow.” The pro. 
cess, he indicated, must be gradual. The Labour 
Party, he said, had never believed that one could leaye 
off work under the capitalist system on Saturday and 

‘© to work on Monday under the Socialist system, 
he case of socialisation would be worked out indust 
by industry on its merits. A batch of industries woulg 
be taken to begin with, and those that were considered 
suitable would be socialised on the basis of urgency. 
The public interest, ‘‘ and the public interest all the 

time and throughout,” must be the test. 





One of two interesting points made by Sir Stafford 
or was that the Party must not underestimate the 
difficulties of a national plan for our industries. [py 
the Ministry of Aircraft Production there were, he 
said, 15,000 firms to plan and control, and it must 
be realised that when they came to the far larger 
national plan they would be faced with a much more 
difficult task—a task much more difficult because no 
due preparation had yet been made for its accomplish. 
ment. Therefore, they must‘not lead the people to 
believe that it was some easy Utopia into which the 
Party was inviting them to step. They had to 
engender in the people the same determination to see 
this programme through that they had displayed in 
prem | the war. Unless they did that, they would 
find, when they got back into power, that they were 
met with difficulties almost impossible to overcome. 





Mr. Ernest Bevin told the delegates that they must 
introduce another National Service Act for a limited 
period until they knew exactly what was going to 
happ The p t Act, he said, left in the hands of 
the Government an unlimited liability over the citizen, 
and that would have to go at the end of the Japanese 
war. They must have some kind of military training 
until they knew where they were. It was his inten- 
tion, if he were returned again, to introduce very early 
an Act which would limit the period under proper 
terms. The whole question of its relation to industry 
would have to be settled. 





Industrial conscription, Mr. Bevin went on to say, 
must go with the Defence of the Realm Act. He had 
already modified it. Direction would be used only 
in a very limited number of cases, and he had already 
reduced it as low as he could for the purpose of carrying 
on the Japanese war. It was his intention to review 
the labour situation month by month in order to see 
whether he could wipe it out before the Japanese war 
ended. What would happen after that depended on 
the next election. 





The writer of the editorial notes in a recent issue of 
Man and Metal, the journal of the Iron and Steel 
Trades Confederation, says that ‘the apologists for 
the German people can find no alibi for them in the 
fact that Germans also suffered in the concentration 
camps.” In his opinion, that “‘ deepens rather than 
lightens the indictment in that they even allowed these 
horrors to be inflicted on those they knew and lived 
amongst, and whose only crime was that they put the 
claims of humanity above those of Germany. Who, 
then, can deny to-day that there is a special German 

blem, beside which thé question of how many 

rmans there are, or How many voted for Hitler, 
becomes almost irrelevant and academic. Until such 
people, so lacking in the concept of human dignity and 
the sacredness of human life, can acquire new habits 
of thought and a different standard of social and human 
values, there will be no peace in Europe.” 





“* While all agree,”’ the editorial notes continue, ‘‘ that 
we must destroy once and for all ’’ Germany’s “* power 
to make war, there are very few who face the simple 
fact, and its implications, that to do this means that the 
basis of her economic life will have to be altered. Her 
ability to hn @ war depends upon her steel, engineering 
and chemical resources. That is why it is positively 
dangerous, and makes one fearful of the future, to hear 
responsible people admitting the necessity of rendering 
Germany harmless, yet, in the same breath, urging 
that her industrial capacity must be restored if Europe 
is to recover. If the price of European rehabilitation 
is the restoration of Germany’s industrial power, then 
we shall be lunatic enough to rebuild European life 
with the' very means that will be used to destroy it 
once again. Even if that is the only alternative— 
and we, by no means, accept the view that it is—it is 
far better that the material damage suffered by the 
devastated countries should be made good by them- 
selves rather than to rely on German assistance that 
will enable her in the ess of time again to resume 
her age-long dream of conquest.” 


rT" eon ee or fo & 


a — 


JUNE I, 1945. 


ENGINEERING. 


437 








‘“‘'The stark reality is,” the writer of the notes con- 
cludes, ** that Germany is over-industrialised in relation 
to Central and South-Nestern Europe. Her economic 
and industrial stranglehold over these regions can 
only be broken by a distribution of the industrial 
resources now lying within the borders of Germany 
throughout areas over which she has no control. Unless 
this over-balance is redressed and corrected, the only 

-ace that Europe will know will be the recovery inter- 
ludes between Germany’s successive bids for conquest 
and domination.” 





The number of men and boys erp at —e 
ment exchanges as wholly unemployed on April 16 
(exclusive of 20,667 men who had been classified as 
unsuitable for ordinary industrial employment) was 
61,208 ; those registered as on short time, or otherwise 
temporarily suspended from work on the understanding 
that they were shortly to return to their former employ- 
ment, numbered 438 ; and those registered as unem- 
ployed casual workers (persons who normally seek their 
livelihood by jobs of short duration) numbered 752. 
Compared with the position at January 15, the latest 
date for which comparable statistics are available, the 
numbers wholly unemployed showed a decrease of 
2,005; those temporarily suspended from work a 
decrease of 618; and unemployed casual workers a 
decrease of 52. 





The corresponding figures for women and girls on 
April 16 were 27,761 wholly unemployed (exclusive of 
482 who had been classified as unsuitable for normal 
full-time employment) ; 258 temporarily stopped, and 
62 unemployed casual workers. Com with the 
position at January 15, the numbers wholly unemployed 
showed a decrease of 4,299, those temporarily stopped 
a decrease of 1,281, and unemployed casual workers an 
increase of 14. 





The official cost-of-living index figure, at May 1, was 
103 points above the level of July, 1914, compared with 
102 points a month earlier. The rise was mainly due 
to the general increase in the retail prices of coal which 
took effect on May 1. There was also a slight rise in 
the average level of working-class rents resulting from 
increases in local rates in many districts. For food 
alone, the index figure remained unchanged at 68 points 
above the level of July, 1914. 


At a delegate meeting, in London last week, the 
Bank Officers’ Guild authorised a change in the title 
of the organisation to the National Union of Bank 
Employees, consequent on the fusion with the Scottish 
Bankers’ Association. The meeting applauded the 
decision of Barclays Bank to give its stat freedom to 
engage in public affairs and urged that all the banks 
should make a similar concession. 





During April, the United. Patternmakers’ Association 
enrolled 88 new members, making the total membership 
14,105. During the month, 25 members were paid 
trade benefit and 333 sick benefit. There are 680 
superannuated members. 





In its latest quarterly report, the Council of the 
Operative Spinners’ Amalgamation expresses the 
opinion that the recent improvements in wages and 
working conditions in cotton mills should enable the 
spinning branch of the industry to ‘‘ look forward con- 
fidently to an inereasing flow of new entrants, both 
male and female.’’ At the same time, it emphasises 
“‘the enormity of the problem ’’ by pointing out that, 
before the war, the industry had 375,000 employees and 
that, at present, only 205,000 were e - Moreover, 
there remains, it is pointed out, the difficult problem of 
@ guaranteed continuity of employment to be solved. 





“While full employment can be assured for the 
immediate war years, some assurances are needed.”’ 
the Council say, ‘‘ in respect of the years when normal 
commercial conditions are operative.” The solution 
may be found, it thinks, ‘‘ either by appropriate Govern- 
ment action or a guaranteed week on the principles of 
the war-time Essential Work Orders.” . any case, 
unless the conditions of employment attract sufficient 
workers, the Governments objective of a substantial 
overseas trade will be ‘‘ impossible of attainment.” 





Under the Mexican Federal Labour Act of 1931, 
which provides for the appointment of labour solicitors 
““for the protection of the interests of employees,” the 
competent authorities have power to issue regulations 
for their respéctive areas. Such regulations were issued 
for the Federal District in December last by the 
Government. They provide for the establishment of a 
Solicitor’s Office for the Protection of Labour. This 
will be available to advise or represent employees and 
trade unions in legal actions. 





MERCHANT SHIPBUILDING DURING 
THE WAR.* 


By Sm Amos L. Ayze, K.B.E. 
(Concluded from page 418.) 


REFERENCE has been made to special arrangements in 
the design of holds and ’tween decks. The deepening 
of the tween decks required that additional scantlings 
be used in the case of the second deck, but having regard 
to the likelihood of concentrated loads, still further 
strengthening was provided. This, together with the 
additional scantlings for deeper loading, the provision 
of the extra ballast tanks, the larger deck-houses, gun- 
stiffening, etc., was responsible for an appreciable 
increase in the weight of the hull. 

Because of the varied programme, it was difficult to 
measure output, but no effort was spared to make 
assessments relative to some standard. Not only were 
the changing conditions such that few firms were left 
in peace to produce continuously a standard type of 
vessel, but there was the interruption of repair and 
conversion work in some cases, as well as the need 
occasionally and urgently to introduce naval types. 
The black-out was a new feature and, in some instances, 
regard had to be given to the effect of air-raids and 
bombing. Moreover, the effect of new entrants was not 
uniform, either in numbers or quality. 

The general effect of simplification of structure, new 
methods and processes, and technological improvement 
generally was extended and hastened throughout the 
war. New plant, gradually paid dividends in extended 
production. This was helpful, having regard to the 
slow increase in the labour force, and its eventual actual 
reduction, in the case of merchant shipbuilding, in 
numbers and quality. It was possible, however, to 
obtain some fairly sound comparative data for firms 


Fig 6. 
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The provisions made to build ships in Canada and 
the United States involved the dispateh of a large 
number of drawings, specifications, ete. In ition, 
similar action was taken for vessels of other sizes and 
types which were not built to United Kingdom Govern- 
ment account, some being built by the Canadian Gov- 
ernment and some within the programme of the United 
States Maritime Commission. Whenever any new 
feature emerged out of experiences in service, and action 
taken to incorporate them in current production, full 
details were at once communicated to Canada and the 
United States. Similarly, much information came to 
us from the other side of the Atlantic. The oppor- 
tunity to visit the mass production yards of the United 
States was most valuable and interesting, and while it 
was not possible to copy the extensive methods in use 
in that country, many items of detail found their way 
into United Kingdom yards as the results of the visits. 
It quite frequently occurred that yards in the United 
States, building the “Liberty” type of ship, were 
found each to be staffed with as many workpeople as 
the total employed in merchant shipbuilding at home. 
None who saw the tremendous United States effort 
considered it to be other than ificent. 

It will have been appreciated that the United King- 
dom programme was at no time one of “ volume,” such 
as that of the United States, or even Canada. Ours 
was rather a programme consisting largely of special 
types of merchant ships for war transportation pur- 
poses, and one which, in fact, was continually changing. 
Perhaps it is as well that our smaller programme should 
have borne the interruptions and problems of these 
special types, instead of them being introduced into 
the larger United States mass production programme, 
when the upset would have had more serious conse- 
quences on the very full flow of standardised output in 
that country. Moreover, the nature of the special 
types exercised to the full the shipbuilding experience 
and skill acquired throughout the years that we have 
been the major shipbuilding country of the world. 

While the United Kingdom mme, as planned 
before the war, might be said at that time to have con- 
sisted of 100 per cent. of commercial types, by 1943 so 
much alteration had taken place in the designs, for 
important strategic reasons, that only half of the pro- 
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building the tramp type and, in some cases for tankers 
and liners, either alone or mixed, though the acute 
shortage of clerical staff prevented the collection of 
much desirable data. A most interesting feature, the 
measure of which had been sought for in pre-war years 
without success, owing to the son-eaenibiy of com- 

ble data, was the relationship of the time required 

m keel laying to launch, or keel laying to delivery, 
to the size of the labour force employed. The labour 
force in different yards was brought to a common 
denominator by being proportioned to the number of 
berths. In Fig. 6, herewith, the relationship is given 
for a number of yards engaged on similar work. The 
curve which is drawn is one of constant man-hours and 
corresponds closely with an average through the spots. 
The optimum condition is being approached at 300 
plus, per berth. 

Another method of assessing output was the equation 
of labour employed to the output of the yard in any 
twelve months’ period, the results being expressed either 
as gross tons or tons of steel, plates and sections, per 
man per annum. For the purpose of such calculations 
two women, two apprentices, or two boys were taken 
as being equal to one workman, this being used to 
flatten out a fairly wide variation in the proportion of 
these classes yor my in the various yards. Such 
methods were only of general interest and use, it not 
being possible to determine exactly the effect of the 
increase in the volume of work involved from time to 
time as the vessels were required to be given increased 
equipment or fittings, or any variation of output of the 
workpeople, or, on the other hand, the result of increased 
plant, etc. The indications are that, as the result of 
25 years of technological progress, simplifications of 
structure, additional plant, etc., there was an increase 
of about 50 per cent. to 75 per cent. in average output, 

r number employed at 1941-43, as compared with 
1917-18. 


* Paper read at a meeting ofthe Institution of Naval 
Architects, held in London on April 18, 1945. Abridged. 








duction could be looked upon as of normal commercial 
types, and even these were subject to many changes 
and additions for war purposes, although not funda- 
mentally affecting the design. That state of affairs 
tended to increase, so that the programme, as it 
appeared early in 1944, indicated a rapid trend towards 
a condition where nearly three-quarters of the output 
would consist of vessels that, while generally of mer- 
chant type, were fundamentally of modified design with 
a@ view to meeting strategic rather than commercial 
needs. 

As time went on, gross tonnage—always a poor test 
—was no longer a useful measure of the output, although 
it had to be as the only one available. The 
original simplification and elimination of items with a 
view to assisting in conservation of material and labour 
had soon been exceeded by the. volume of effort con- 
cerned in additions determined by strategic needs. 
Even deadweight tons was no longer suitable as a 
means of measurement; the more that was added to 
the ships, the more the production effort increased, but 
the deadweight reduced. 

In spite of black-out, bombing, food rationing and a 
general shortage of labour, the industry did well for the 
nation. At no time had there been greater co-operation 
between the various firms, and willingness for the com- 
mon good to interchange knowledge, experience, draw- 
ings and the helping-out of each other in all kinds of 
ways at times of difficulty. The outlook of all con- 
cerned was at all times such that technical progress was 
hever forgotten. 





STOCKHOLM-OsLO AIR SERVICE,—The air service be- 
tween Stockholm and Oslo was resumed on May 16. 





NATIONAL CERTIFICATES IN METALLURGY.—Details 
of the scheme for the award of National Certificates in 
Metallurgy have recently been announced by the Ministry 
of Education. Two grades of Certificate will be awarded, 
the Ordinary and the Higher, and examinations will be 
held for the Ordinary Certificate in 1946. The Certificates 
will be awarded on conditions agreed upon between the 
Ministry, the Iron and Steel Institute, the Institution 
of Mining and Metallurgy, and the Institute of Metals. 
The Institute of British Foundrymen will co-operate in 
the case of advanced courses, which include specialised 
instruction in foundry work. Colleges and schools 
having candidates wishing to study for the Certificates, 
as from the beginning of the academic year 1945-46, are 
requested to apply to the Ministry for the approval of 
their schemes. Intending students can obtain informa- 
tion from their local technical colleges or from the 
secretary to the Joint Committee for National Certificates 
in Metallurgy, 4, Grosvenor-gardens, London, S.W.1. 
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NOTES ON NEW BOOKS. 

The United States of America: Review of Commercial 
Conditions, H.M. Stationery Office, Kingsway, Lon- 
don, W.C.2. [Price 6d. net.} 

‘Tus pamphlet is the first of a series of 26, being pre- 

pared by the Department of Overseas Trade to assist 

firms with their plans for post-war export. It sum- 
marises the commercial conditions page, Sheu the 
war and indicates the brought about by the 
war which are likely to affect the future of British 
trade with the United States. Detailed attention is 
given to pre-war imports from the ‘United Kingdom, 
which are listed in order of value for 1937, 1938 and 

1939, and advice is given regarding the organisation of 

awe sales. The conclusion is reached that “ the 

.S.A. offers a rich, but not an easy, market,” and that, 
while the mark ‘“‘ Made in Britain ” is a valuable asset, 
increased volume of trade can be attained only by 
combining this initial advantage with the most modern 


and effective sales technique. 
Examples in Engineering Drawing. Volume I. By 
H. Busws, A.M.I.Mech.E. lish Universities Press, 


Limited, St. Hugh’s School, 

6s.] 
In view of the present shortage of text-books, the 
“Technical College Series”” may be welcomed as an 
effort to cater adequately for the demand for technical 
literature of the educational sort which is likely to 
accompany the great expansion of training’ facilities 
envisaged by the new Education Act. The books 
of this series are based, whenever this is necessary, 
on the course system, which, for good or ill, is now 
an established feature of technical education; and 
the purpose of this volume is to provide a set of 
drawing examples suitable for the homework of 
students taking engineering courses at technical 
schools to the first-year senior standard, and also 
for students in junior technical schools. Two further 
volumes by the same author are promised, pre- 
sumably to cover the more advanced courses. After 
sections on the use and care of instruments, printing 
ee ee eee ee ae ae ae 
ings, there is a paragraph on the joining of curves, 
with exam showing simple methods of locating 
centres. is is followed by a lucid exposition of 
orthographic projection and some hints on methods of 
spacing out a drawing. The drawing exam of 
which there are 52, each occupy one page and are in 
isometric projection, the student being required to 
reproduce the drawings in orthographic projection. 
The sketches are of components of machine tools, 
engines and aeroplanes, the earlier examples being of 
single components, while the later are of simple assem- 
blies, such as plummer blocks, stuffing boxes and aero- 
engine tappets. The reproduction of the line work is 
excellent, due, in part, no doubt, to the careful avoid- 
ance of overcrowding.. With minor exceptions, the 
conventions used on the drawings, and the method of 
projection, are those recommended by the British 
Standards Institution. In the t, many works on 
machine drawing have been overloaded with examples 
of pure plane and solid geometry ; none is included 
in this book, and, while the propriety of complete 
exclusion may be debatable, many experienced teachers 
will approve. 


‘ickley, Kent. [Price 


Colonel R. E. B. Crompton. By J. H. Jonnson and 
W. L. Ranpett. Longmans Green and Company, 
Limited, 43, Albert-drive, London, 8.W.19. [Price 
1s. net.] 


‘Tuus is another of the excellent booklets of the “‘ Science 
in Britain” series, published by Messrs. Longmans 
Green and Company in association with the British 
Council. As any memoir of Colonel Crompton must be, 
it is largely based on his own autobiography and, pre- 
sumably for that reason, gives the impression at times 
of being a little one-sided ; but it does succeed in con- 
veying a sense of his vivid and colourful personality, 
the variety of his interests, and the pioneering spirit 
which animated him even in the later years of his 
long life. There are a few minor errors in the text, 
possibly the result of war-time pressure in compilation 
and proof-reading ; for instance, the Starley Premium 
of the Institution of Mechanical Engineers, which 
Crompton received in 1913, is not awarded “ for the 
best paper read before the Institution during the 
previous three years ” (page 23), but for the best paper 
on the development of road locomotion given within 
that period, and, on the same page, the word “ Asso- 
ciation ” has been omitted from the title of the British 
Engineering Standards Association (now the British 
Standards Institution). Such details, however, detract 
but little from the value of the memoir, though it 
is to be hoped that they have not been repeated in 
the Spanish and Portuguese editions which are being 
sponsored by the British Council in pursuance of their 
policy of spreading abroad a knowledge of British 
pioneer work in the scientific and technical fields. 





SUPERHEATING IN MAGNESIUM- 
BASE ALLOYS.* 
By F. A. Fox, M.Sc., and E. Larpner, B.Sc. 


Tue superheating effect shown by magnesium alloys 
is very well known and is mentioned in many publica- 
tions. The process of superheating is one in which the 

ing alloy, of the magnesium-alumini type, is 
heated to, and held for some appreciable time at, a 
temperature exceeding 840 deg. C. The metal is then 
cooled quickly to the casting temperature, which 
usually lies between 720 deg. and 780 deg. C. The 
effect of this exposure to a high temperature is to pro- 
duce a refinement of the grain of the casting. Since 
the mechanical properties of these alloys are sensitive 
to in grain-size, a fine-grained structure is 
highly desirable in the casting, the properties of which 
are considerably better than when the grain-size is 
large. Moreover, it is generally accepted by tech- 
nologists concerned with magnesium alloys that if 
fine-grained ingot material is remelted, fine-grained 
castings are more readily produced than is the case if 
coarse-grained ingots go through a similar melting 
cycle. It is also generally supposed that, as in the 
case of other metals, castings made from melts con- 
taining a considerable portion of scrap have a 
finer-grained structure n that of similar castings 
made from virgin melts. In the same way, continued 
remelting is said to have the same beneficial effect. 

Only one paper of any importance has apparently 
been published on the subject: it is by Achenbach, 
Nipper, and Piwowarsky,t and contains considerable 
information on the effect of superheating on various 
casting properties of magnesium alloys, such as fluidity, 

i , and proneness to the formation of hot 
cracks, as well as on grain-size; there is also a dis- 
cussion on the theoretical aspects of the problem, though 
no definite conclusion is reached The present paper 
records and discusses various experimental results 
concerning phenomena associated with the super- 
heating of magnesium-base alloys. The mechanism 
of this process has naturally been of interest ; a solu- 
tion of the problem, however, has not been forthcoming, 
since certain elusive factors seem to be involved. 

In the melting of metal for ingot production it was 
found that, for some given thermal cycles, large varia- 
tions in the grain-size of ingots of some standard 
alumini taining alloys could be obtained, even 
though superheating was controlled very closely, and 
although apparently identical material was used in 
making up the various charges which gave such different 
results. It was found, however, that coarse-grained 
ingots were obtained less frequently after increasing 
either the time or temperature of superheating, or both. 
It was also clearly shown that when a coarse-grained 
ingot is remelted without superheating, the sand-cast 
test-bars obtained from it have inferior properties; but 
that if this ingot is re-melted and superheated, it gives 
castings ee ren 2 ome Fete BEN © es 
grained ingot which has also been superheated on re- 
melting. 

In order to measure grain-sizes accurately, the follow- 
ing procedure was adopted throughout this work. 
The specimens (cut from the first and the last of the 
six test-bars usually cast from each small-scale melt) 
were solution-treated for 8 hours at 420 deg. C., pre- 
cipitation-treated for 16 hours at 200 deg. C., polished, 
and etched. By this treatment a well-defined grain- 
boundary structure was developed. The grain-size 
was then measured by counting the grain boundaries 
as the specimen was trave across a microscope 
stage, the distance covered in counting a hundred 
grains being measured on the vernier scale of the stage. 
Two counts were made in each of two directions at 
right angles; there was alwa close ment 
between the four readings so obtained. @ mean 
value of the grain diameter (in millimetres) of both 
specimens from the same melt is reported as the 
average grain-size of the melt. Initially, twelve con- 
firmatory measurements on corresponding “ as-cast” 
specimens were made. In these tests the grain-size 
was revealed not by solution-treatment but by strain- 
ing. After polishing and etching, the specimen under 
examination was squeezed in a vice; a cold-worked 
structure showing many twins was thus produced, and 
the crystal identity was clearly established. Close 
agreement was obtained between the grain-sizes deter- 
mined on as-cast (strained) material and the correspond- 
ing solution-treated and precipitated material. Further 
grain-size measurements were therefore generally 
made on heat-treated ‘imens. 

In the first experiments, melts of a binary magnesium 
alloy containing 3 per cent. of aluminium were made 
with carefully controlled melting techniques, in which 
the only important variables were the time and tempera- 











* Paper entitled “ An Exploration of the Problem of 
Superheating in Magnesium-Base Alloys,” presented at 
the Annual Meeting of the Institute of Metals, held on 
Wednesday, March 14, 1945. Abridged. 

+ Giesserei, vol. 26, pages 597 and 621 (1939). 





ture of superheating and the raw materials. The alloys * 


were made up as 2,500-grm. cha: in small, wel 
mild-steel crucibles ; pots of this type were used rc 
subsequent work. Normal ‘melti and refinj 
“*Melrasal”’ fluxes were used throughout, and in 4) 
cases test-pieces (unless otherwise stated these are 
D.T.D.-type sand-cast test bars) were cast at 760 deg 
+ 5 deg. C. The proprietary fluxes* consist of mix. 
tures of the chlorides of sodium, calcium, magnesium 
and potassium, together with magnesium oxide and 
calcium fluoride in the refining flux. They are of 
high purity, containing only small amounts of iron ang 
silica in addition to the constituents named. Because 
of the large number of melts involved, analyses of the 
metal were not generally carried out in this work. 
the charges used, however, were weighed out with 
great care, and it is to be expected from earlier experi. 
ence that the deviation from nominal composition wil] 
be small. 

The test results in Table I were obtained on 3 per 
cent. aluminium alloy made by adding commercia] 
magnesium to ingots containing 7 per cent. aluminium, 


TABLE I.—Effect of Various Superheating Treatments on 
3 per Cent. Aluminium Alloy made from 7 per cent, 
Aluminium Ingot and Commercial Magnesium. 



































“> per 
Yent. y Elonga- 
U.T.S.. Grain- 
, Proof » | tion, per} “{ 
Superheating Treatment. Stress 5 sa Cent.on | Size, 
Tons per} “2: *"- | gin. min. 
Sq. In. 
No superheat tie ~ 2-7 9-8 8 “4 
45 minutes at 900 deg. C. 3-2 10-1 8-5 +25 
90 minutes at 900 deg. C. 2-6 10-8 10-5 0:3 
39 minutes at 1,050 deg. C. 2-5 11-4 11-5 4 
Al, | Fe, | Mn, | Cu, | Si, | Za, Ni, | Mg, 
‘rr | per | per | per per per r 
Gent. Cent ./Cent./Cent. cent. Cent. | Cent. | ent. 
Mg ingot |0-013/0-014| 0-05|0-006/0-014| <0-01]/<0-005) Rem. 
Alingot | Rem./0-18 | — /0-08 |0-20; — — | trace 





























TABLE II.—Effect of Various Superheating Treatments on 
3 per Cent. Aluminium Alloy made from Commercial 
Magnesium and Commercial Aluminium. 





Cent. | u.7.8., | Bones | Grain- 


Superheating Treatment. Tons per tion, per Size, 





Stress, Cent. on 

Tons per} 94 In. | “9 in. ™. 

Sq. In, 
Nosuperheat .. oa 2-6 10-4 10 0:5 
45 minutes at 900 deg. C. 3-3 ll-1 9 0-15 
90 minutes at 900 deg. C. 3-2 12-0 16-2 0-15 

















Each tensile test figure in these tables is the mean of six results. 
“No superheat” means that during the melting cycle the 
temperature was not at any time raised above 760 deg. C. 


while the results in Table II were obtained on virgin 
melts of 3 per cent. aluminium alloy. Typical analyses 
of the commercial magnesium and aluminium used 
appear at the foot of Table I. The tensile test-piece 
of the a material showed very coarse 
rough surfaces. As can be seen, and 
contrary to expectation, the alloy made from virgin 
materials showed rather better results than the re- 
melted material, both in response to superheating and 
in tensile properties. Furthermore, the test-piece cast 
from the melt superheated for 30 minutes at 1050 deg. 
C. had a coarse grain-size equal to that cast from the 
unsuperheated melt, and a 0-1 per cent. proof stress 
even lower than that of the latter ; this was a surprising 
result. As, however, it was considered that the alloys 
of low aluminium content might not respond readily 
to superheating, it was thought desirable to carry out 
similar but more comprehensive work on another alloy. 
It was therefore decided to use an alloy containing 
6 per cent. aluminium, in which relatively little inhibi- 
tion of grain growth due to the presence of the 8 phase 
was to be expected, but which yet contained an appre- 
ciable quantity of aluminium. 
Two series of experimental melts were made with this 
6 per cent. aluminium alloy ; in the first, superheating 
was carried out at 900 deg. C. for various times, and in 
the second superheating was applied at different tem- 
peratures. The 6 per cent. yy made from virgin 
materials was super for times up to 24 hours at 
900 deg. C. After the superheating period, during 
which the temperature was maintained constant within 
+ 10 deg. C., the crucible was removed from the fur- 
nace, allowed to cool to 760 deg. C., and the six test- 
bars were cast. The average results of tensile tests 
and grain-size measurements are given in Table III. 





* B.P. Nos. 539,023, 561,748, 539,024, 562,597, and 
562,636. 
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From these tesults a clear improvement in properties 
after superheating is again apparent. In particular, 
it should be noted that the whole of the improvement 
was obtained by heating the melt to 900 deg. C., and 
cooling and casting without any holding time at the 
superheating temperature. Holding at the superheat- 
ing temperature for times up to 30 minutes had little 
influence on the properties, but increasing the holding 
time beyond this caused a slight but definite deteriora- 
tion in properties and grain-size. Evidently, with a 
superheating temperature of 900 deg. C., the pheno- 
menon causing grain refinement is complete (at least 
for 2,500-gramme melts) by the time this temperature is 
reached, the time interval between the flux-refining 
operation at 760 deg. C. and the attainment of 900 deg. 
C. being about five minutes. 


TABLE III.—Effect of Various Superheating Treatments 








on 6 per Cent. Aluminium Alloy made from Com- 
mercial Magnesium and Commercial Aluminium. 
0-1 per 
Cent. Elonga- . 
U.TS., Grain- 
Superheating Treatment. a Tons per aot se Size, 
| Tons per Sq. In. 2 in. = 
Sq. In. 
No superheat 3-3 10-8 8-0 0-4 
6 minutes at 900 deg. c. 4-4 12-4 9-5 0-11 
15 + 4-2 11-5 6-5 0-12 
30 os - 4-4 12-4 8-2 0-18 
60 é * 4-0 12-1 4-0 0-21 
90 4-0 11-6 6-0 0-21 
150 9 4-1 11-8 7-5 0-23 
45 minutes at 900 ‘deg. Cc. 
then held at 700 deg. c. 3-7 10-8 6°5 0-25 
30 minutes at 1,050 deg.C. 4-0 11-0 6-0 0-20 

















Two other results given in Table III are also of 
interest. Superheating at 1,050 deg. C. gave specimens 
of comparatively coarse grain-size and poor properties, 
thus confirming the results obtained on the 3 per cent. 
aluminium alloy. A similar effect was produced by 
holding a melt, previously superheated for 45 minutes 
at 900 deg. C., for an hour at 700 deg. C., and then re- 
heating it to 760 deg. C. before casting. The grain 
refinement to be expected from the superheating treat- 
ment was largely lost during the standing period. 
During these experiments, the critical stage in the super- 
heating during which the grain-refinement effect was 
increasing was evidently missed, as it had occurred 
completely by the time the chosen temperature of 
900 deg. C. was reached. In consequence, a second 
series of tests was made at temperatures other than 
900 deg. C. 

Measurements were made of the grain-size of the 
6 per cent. aluminium alloy made from virgin materials 
and superheated at 850 deg., 900 deg. and 950 deg. C. 


for periods of 0, 5, 10, 20, 60 and 120 minutes. To: 
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maintain reasonably constant conditions, all melts 
were heated as rapidly as possible to the superheating 
temperature after flux-refining had been carried out 
at 860 deg. C. The times required for heating to 
850 deg., 900 deg., and 950 deg. C. were 3, 5 and 8 
minutes, respectively. The cooling times naturally 
varied with the temperature of superheating, but were 
substantially constant for each melt superheated at 
the same temperature. In order to reduce changes in 
grain-size due to variations in the rate of solidification 
and in turbulence—factors which are not under strict 
control in D.T.D.-type test-bars—test speci- 
mens for measurements of grain-size were cast in a 
heavy cast-iron mould. The external dimensions of 
this mould were 6 in. diameter and 3 in. deep; the 
test-piece was cast into a hole machined in one face, 
which gave a slightly tapered block 3 in. diameter and 
1} in. thick. A hole for the insertion of a thermocouple 
was drilled in the thick wall of the mould. This mould 
was always heated to 120 deg. and held at that tempera- 
ture for at least 10 minutes before the block was cast ; 
the casting temperature was 760 deg. + 5 deg. C. 

For the measurements of in-size two adjacent 
vertical slices, about § in. thick, were cut through the 
diameter of the block, and from the same end of each 
slice a piece 1 in. wide was cut. A sample from one 
slice was used for a determination of the as-cast grain- 
size, while the corresponding sample from the other 
slice was used for a determination of the heat-treated 
grain-size. The faces of the slices which adjoined each 
other in the block were polished and etched, and the 
grain counts were carried out on corresponding portions 
of each specimen ; these were both noted. As it was 
inconvenient to melt the small amount of metal 
required simply for the grain-size block, a charge of 
1,000 grammes was used, and the metal remaining after 
the test block had been cast was used to pour a hori- 
zontal die-cast test-bar, 1 in. in diameter, of “ keyhole ” 
section. The horizontal die-cast bar had the advantage 
that the casting conditions could be controlled by 
positive control of the mould temperature, and that 
satisfactorily sound and uniform bars could be con- 
sistently produced. For this work the horizontal die 
mould was heated to 200 deg. C. before the test-bar 
was cast. The test-bars were turned to the standard 
D.T.D. test-bar form and tested. 

Tt was found that there is a fairly systematic varia- 
tion in grain-size with increasing ‘superheating time. 
With a superheating temperature of 850 deg. C., little 
grain refinement was obtained, unless the melt was 





held for 5 minutes or more at that temperature ; how- 
ever, holding for 4 hours at 850 deg. C. showed a ten- 
dency to produce a coarser grain. The tensile figures, 
on the whole, were in accord with the measured grain- 
sizes, but the agreement was not always as good as is 
often obtained. This is not surprising, of course, when 
only results from single test-bars are considered. The 
results obtained by superheating at 900 deg. C. differed 
from those at 850 deg. C., mainly in that considerable 
- refinement was produced merely by heating to 

deg. C. without holding at that temperature. A 
slight further improvement was obtained after five 
minutes, but prolongation of the superheating time 
caused a small but definite increase in grain-size. At 
950 deg. C., the best results were obtained simply by 
heating the metal to this temperature without holding 
it there at all; if the metal was held, a marked increase 
in grain-size resulted. In general, for given times of 
superheating at 950 deg. C., the grain-size was larger 
and the tensile properties lower than for those specimens 
superheated at 900 deg. or 850 deg.C. This is evidently 
in agreement with the results obtained with the 3 per 
cent. aluminium alloy, and also with statements by 
Murphy, Wells, and Payne.* The most interesti 
result, however, was the distinct confirmation, in the 
6 per cent. aluminium alloy that prolonged holding even 
at the normal superheating temperature of 900 deg. C. 
reduces the grain-refining effect. This needed verifica- 
tion in one of the more complex but commercially useful 
standard alloys, and a similar series of experiments was 
therefore made using an alloy to D.T.D. Specification 
136A (Elektron AZ91). 

The times and temperatures used for the work on 

the 6 per cent. aluminium alloy were ado for that 
on Elektron AZ91, but as the effect of holding for pro- 
longed periods was of particular interest, the maximum 
holding time was increased to four hours. The material 
used was standard Elektron AZ91 ingot of the following 
composition: aluminium 9-6, zinc 0-53, manganese 
0-24, iron < 0-04, silicon < 0-01, lead < 0-04, 
copper < 0-01, tin < 0-03 per cent., magnesium the 
remainder. This analysis was normal, and the ingots 
were all fine grained, having the small grain-size (for 
an ingot) of approximately 0-2 mm. Melts of 2,600 
grammes were made, and after the superheating treat- 
ment was completed, the metal was cooled to 760 deg. C. 
and one “ grain-size block” (as for the 6 per cent. 
aluminium alloy) and five D.T.D.-type sand-moulded 
test-bars were cast. Grain-size measurements were 
made as described for the 6 per cent. aluminium alloy 
test-pieces on heat-treated specimens. The grain-size 
of the third test-bar cast was also determined after 
heat-treatment. To show up abnormalities in the 
mechanical tests all test-bars and grain-size blocks were 
given a standard heat-treatment of eight hours at 
385 deg. C. + 16 hours at 420 deg. C. in a circulating- 
atmosphere The bars were allowed to air- 
cool, but it was found advantageous to water-quench 
the control block, and then to precipitation-treat for 
15 minutes at 200 deg. C. to develop a suitable structure 
for the determinations of grain-size. The results 
obtained are shown graphically in Figs. 1, 2 and 3, on 
this page. Fig. 1 shows the effect on the mechanical 
properties and grain size of Elektron AZ91 of super- 
heating for times up to four hours at 850 deg. C. 
Fig. 2, the superheating temperature was 900 deg.-C., 
and in Fig. 3, 950 deg. C. Each test result is a mean 
value obtained from five solution-treated sand-cast 
test-bars. N.S. stands for not superheated, U.T.S. for 
ultimate tensile strength and P.S. for proof stress. 
They are essentially similar to those of the experimental 
work with the 6 per cent. aluminium alloy. 

Heating the alloy to 850 deg. C. brought about some 

refinement and considerably improved the tensile 
properties, although for the 6 per cent. aluminium alloy 
the same treatment had been ineffective. Increasing 
the holding time progressively to two hours effected a 
slight improvement, but a period of four hours resulted 
in a coarser grain-size and poorer properties. In super- 
heating at 900 deg. C. the finest grain-size was produced 
by holding for only 10 minutes, longer time again pro- 
ducing a coarser grain and lower tensile properties. 
Superheating at 950 deg. C. gave test-bars with mark- 
edly coarser grain-size and tensile properties inferior to 
any of the corresponding specimens superheated at 
either 850 deg. or 900 deg. C. Furthermore, prolonged 
superheating again had the effect of increasing the 
grain-size. As the bars used in this investigation were 
cast with great care to obtain constant conditions, and 
the observed coarsening of the grain with prolonged 
superheating was obtained so consistently both with 
AZ91 and with the 6 per cent. aluminium alloy, it seems 
quite clear that the effect is genuine. 

It has been believed for some time that superheating 
will refine the grain only of magnesium-base alloys 
containing aluminium. Two tests were carried out 
with alloys containing no aluminium, those chosen 
being D.T.D. 140A (Elektron AM503—magnesium-+1} 
per cent. manganese) and a binary alloy containing 





* Proc. Inst. Brit. Found., vol. 32, page 133 (1938-39). 
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5 per cent. of zinc. A 4,900-grm. melt of each alloy was 
made, the metal being flux-refined at 720 deg. C. and 
then slowly heated to 760 deg. C. When this tem- 
perature was reached, six D.T.D.-type test-bars were 
cast. The eee le metal was put back into the 
furnace and rapidly heated to 900 deg. C. The melt 
was held at this temperature for 10 minutes, and then 
removed from the furnace, and six further test- _— 
ee ee eee 

Tensile tests were made on each of bars and deter- 
minations of grain-size were carried out on the first, 
third, and sixth bar of both the superheated and 

unsuperheated series. 

The 5 per cent. zinc alloy showed an increased grain- 
size after superheating; this is the normal effect of 
SS ee. The Elektron 

showed a slight improvement in tensile pro- 
— and reduction in grain-size after superheating, 
ut because the “as-cast” structure of this alloy is 
extremely sensitive to casting conditions, this small 
change, on a single test run, is not in itself of much 
significance. The response to superheating of other 
magnesium-base binary alloys has not been checked 
systematically, but other work in these laboratories 
has shown that the binary alloys with tin and cadmium 
do not show grain refinement after superheating. In 
the vee epee of the tensile properties of many 
experimental magnesium-base alloys it has been 
standard practice in these laboratories to superheat all 
melts for 20 minutes at 850 deg. C. From 
observations it would a geet that this treatment has 
little or no effect on grain-size of binary _— 
with silver, calcium, lead, antimony, manganese, 0 
zine. During other work it has been noted that addi- 
tions of beryllium or zirconium to magnesium alloys 
containing aluminium cause the formation of a coarse 
grain, even when a melt has been superheated. The 
microstructures obtained after superheating and the 


section. 

The effect of superheating on microstructure is 
generally similar to that of » in that it reduces 
the grain-size. However, certain differences are to be 

and indeed have been noted in our earlier 
work. In order to study this effect more closely under 
standard conditions, the following 
was done. Two test castings to D.T.D. 
59A (Elektron A8) were made in sand moulds as shown 

tically in Figs. 4 and 5, on page 439, Fig. 4 
depicting the elevation of the arrangement, and Fig. 5, 
the plan. The casting consisted of six horizontal bars, 
atin, b}in.,clin.,d 1} in., ¢ 2 in., and f 3 in. imdia- 
meter and 9 in. long ; g are risers, and A, the forming 
basin. Two thermocouples j were inserted in the mould, 
in such a way that the rates of cooling of the }-in. and 
3-in. sections could be ascertained, at least roughly. One 
casting was made from an unsuperheated melt of 
Elektron A8 made from virgin metals, while a second 
melt, made from the same raw materials, was super- 
heated for half an hour at 850 deg. C. before casting 
at the same temperature as that used for the unsuper- 
heated test casting, viz., 760 deg. C. Cooling curves 
taken d the solidification of the castings gave 
rates of 11-5 deg. C. per minute for the 3-in. section 
and 350 deg. C. per minute for the }-in. section over 
the solidification range. This latter figure, however, 
is very approximate. 

(To be continued.) 





PHOTOGRAPHY APPLIED TO/RESEARCH IN THE STEEL 
InDUsTRY.—In the course of a paper on ‘ Photography 
Applied to Research in the Steel Industry,” read in 
London before the Association for Scientific Photography, 
Mr. 8S. H. Thorpe, A.R.P.S., of the Brown-Firth Research 
Laboratories, Sheffield, described some recent applica- 
tions of the Kodak maximum-resolution plate. This 
plate has an extremely fine-grained emulsion and the 
resolving power, for practical purposes, is limited mainly 
by the optical apparatus used. With suitable apparatus 
a resolving power of 1,000 lines per millimetre is obtain- 
able. Mr. Thorpe stated that a polished and etched 
section of a metal or alloy, 1 sq. em. in area, was photo- 
graphed on one of these plates, at a magnification of 
74 diameters. Enlargements 1 sq. m. in area, which 
showed up the structure in excellent detail, were then 
made from the negative; in order to obtain an equi- 
valent large field by ordinary micrographic methods many 
exposures would have to be made and a composite 
photograph laboriously built up. Mr. Thorpe also dealt 
with the role of colour and monochrome photography in 
the production of records of manufacturing processes 
and products in a steelworks and outlined the methods 
used in making macrophotographs, macroprints, sulphur 
prints, microphotographs, radiographs and spectrographs. 
During the evening, colour films of steel melting in a 
small laboratory high-frequency electric furnace, and in 
large-capacity electric-arc and open-hearth furnaces, 
and the production of large: hollow-forged steel boiler 
drums and reaction chambers in a press were shown. 
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ABSTRACTS OF SPECIFICATIONS RECENTLY 
PUBLISHED UNDER THE ACTS OF 1907 TO 1939. 
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ELECTRICAL APPARATUS. 


565,822. Filash-Welding Connectors. Rubery Owen 
and Company, Limited, of Darlaston, E. Coupland and 
D. D. Arnott, of Darlaston. (1 Fig.) April 12, 1943.— 
The connector is designed to carry a very high current 
loading and the parts can be readily separated or con- 
nected when necessary. A thick angle-section strip 12 
carries at one longitudinal edge a male wedge 13 running 
for a length of, say, 2 ft. and is connected to a number 
of transformer secondaries. A coating member 15 having 
a wedge-shaped channel in it is permanently attached to 
one of the contact plates. The four wedge surfaces are 
accurately machined to be a close fit, and four or six 
bolts 17 are evenly spaced along the wedge. The bolt 
holes in the ber 12 are tersunk to receive the 
heads of the bolts, the member 15 having machined 








bosses 19 against which the nuts 20 can bed. ‘The outer 
limb 21 of the channel is longer than the other limb and 
offset as shown, to allow space for the bosses 19. The 
wedge 13 has a central longitudinal slit 23 milled along 
its length. When an article is to be flash-welded, one 
contact plate and the member 15 fast with it is bolted up 
to the supply wedge 13. When the operation has been 
completed the bolts are released and the conducting 
members separated to permit the removal of the contact 
plate carrying the member 15. Different forms of con- 
tact plate, depending on the article to be flash-welded, can 
be used with the same wedge-shaped part connected to 
the transformer secondaries. (Accepted November 29, 
1944.) 
INTERNAL-COMBUSTION ENGINES. 

565,854. Oil-Dilution System. &. Smith and Sons 
(England), Limited, of Cricklewood, and T. H. Waterfield, 
of Cricklewood. (1 Fig.) May 26, 1943.—The invention 
is a system for diluting oil in the sump of an internal- 





























(565,854) 
combustion engine to facilitate cold starting. A closed 
auxiliary fuel-storage chamber 10 is mounted with its top 
slightly below the level of petrol in the float chamber of 
the carburettor. Two pipes 13 and 14 connect these 





parts, the pipe 13 opening into the storage chamber some 





distance down from the top and the other pipe 14 
running from the top of the storage chamber to the 
space in the float chamber above the petro! level, 
A pipe 15 leading up from the sump is connected by a 
two-way cock 16 with two pipes 17 and 18 which com- 

municate with the storage tank, the pipe 17 ending near 
the bottom of the tank, and the pipe 18 half-way yp, 
The two-way cock is interconnected with a switch 19 in 
the ignition system or in the circuit of an electric petro} 
pump. In operation, when the engine is running, petrol 
flows from the float chamber into the auxiliary storage 
chamber 10 until this chamber is full. It cannot flow out 
of the storage chamber while the engine is running since 
the cock 16 must be closed in order to start the engine ; 

thus no petrol can be pumped into the sump while the 
engine is running. When the car is stored for the night, 
the driver decides whether it is likely to be very colg 
or only moderately cold by the next morning. If it jg 
likely to be extremely cold, he turns the cock 16 into the 
position to open the pipe 17 so that all the petrol in the 
storage chamber flows into the sump; if it is likely to 
be only moderately cold, he opens the pipe 18. To start 
the engine, the cock is turned to shut-off both pipes and 
so to close the switch 19. The oil in the sump is diluted 
by the petrol and thus reduces the torque necessary to 
start the engine. (Accepted November 30, 1944.) 


MISCELLANEOUS. 


565,688. Rotary-Drum Concrete Mixer. Aveling- 
Barford, Limited, of Grantham, and C. M. Wilcock, of 
Grantham. (3 Figs.) June 2, 1943.—The invention aims 
at reducing chain wear in concrete mixers which arises 
from the inevitably rough conditions of use. The drum is 
supported in the frame in the usual way on two circum- 
ferential] tracks each resting on pairs of flanged rollers. 
A driving shaft 10 mounted on the frame is driven by an 
internal-combustion engine. On the driving shaft is 




















keyed a chain sprocket 13. An endless chain 15 runs 
adjacent to the drum and engages the teeth on the toothed 
ring 9 on the drum. A jockey sprocket 16 runs in an 
adjustable forked bracket 18 loaded by a torsion spring. 
Thus not only is the length of the driving chain reduced 
as compared with that of a chain encircling the drum, 
but considerably fewer teeth than usual on the driving 
ring engage the chain at any onetime. (Accepted Novem- 
ber 22,-1944.) 
MOTOR VEHICLES. 


565,992. Axle for Motor Road Vehicle. Kirkstall 
Forge, Limited, of Leeds, and F. R. Cowell, of Leeds. 
(3 Figs.) April 7, 1943.—The object of the invention is 
to simplify and reduce the cost of manufacture of drop- 
forged axles made by welding together separately formed 
parts. The central drop forging consists of a basin 10, 
having short large-diameter outstanding arms 11 formed 
integrally with it, the arms being pierced either during 
the forging operation or by subsequent boring. To each 
arm 11 is flash butt welded at 12 an inner tube 13 of 
the same external and internal diameter as the arm. 
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To the outer end of each inner tube 13 is flash butt 
welded at 16 a forging 14 of short length formed with a 
brake flange 15. To the outer ends of these brake flange 
forgings 14 are flash butt welded at 17 two smaller-dia- 
meter tubes 18 for carrying the hub bearings. The brake 
flange forgings 14 are pierced, either during forging or 
by subsequent boring, so as to form through-going 
cavities 19 which make up at the opposite ends with the 
large and small diameter tubes. After the flash-butt 
welding operation has been completed, the spring seatings 
are arc welded to the inner large diameter tubes 13 and 
the outer tubes 18 and brake flanges 15 are machined. 
(Accepted December 7, 1944.) 


= a S 


— wo oO 











JUNE 8, 1945. 


ENGINEERING. 


441 











PROPOSED LARGE-SCALE 
ELECTRIFICATION IN 
| TURKEY. 


By Proressor S. J. Davies, D.Sc.(Eng.), 
Ph.D., M.I.Mech.E. 


Tue author recently had the opportunity, while 
on a visit to Turkey, of discussing with A. F. Tok-Er 
Bey, of Ankara, the Director-General of Electrical 
Research of the Turkish Government, that country’s 
plans for large-scale electrification. He found so 
much of interest in these plans that he has prepared, 
entirely on the basis of data supplied by Tok-Er 
Bey, the following short account, believing that 
many British engineers will find this development of 
corresponding interest. 

The Republic of Turkey has gone through a period 





1985 to study all the circumstances and to make | and Tigris. The rainfall on the plateau is adequate, 
proposals for the provision of electrical power. | but the watercourses need considerable control if 
Since, in Turkey, the main sources to be exploited | the heads available are to be utilised for the produc- 


TABLE III.—PowrErR GENERATED, CLASSIFIED ACCORDING TO FUEL (KWH x 10°). 





























Coal. | Lignite. | Fuel Oil. | Hydro. | Wood, etc. Total. 

Year 

A. | B. A. B. | A. B. | A. | B. | A. B. | A | B 
1939 179 114 4 8 16 12 10 2 1 7 210 143 
1940 182 136 4 18 18 6 11 3 2 17 217 180 
1941 178 147 10 23 16 6 12 9 2 13 218 198 
1942 162 155 13 27 13 5 13 10 2 8 203 205 

| 








A = town stations, for lighti 


loads only. 


B = factory stations, mainly for industrial loads. 


for the generation of electrical power are the rivers 
and the lignite deposits, the Department for Mineral 
Research (M.T.A.), in investigating the distribution 





tion of hydro-electrical power. The general distri- 
bution of population in the country is fairly uniform. 
The principal urban areas are, however, Istanbul and 
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of modernisation which has extended over 20 years | of the lignite deposits, is carrying out work com- 
or so, and considerable progress has been made. | plementary to that of the Department of Electrical 
The Government appreciate the importance of the | Research, which is concentrating on the study of the 
part played by electrical power and have decided on | resources of water-power. On the basis of the 


TABLE I.—TvuRKEISH POWER STATIONS. 














' 
| E Consumption, 
Number of Stations. | — merWh ¥e — 
Year. | 
A. B. | A+B. | A. | B. | A +B. A | B. | A+ B. 
1923 2 12 14 30 2 32 ~ _ 40 
1928 34 28 62 52 13 65 _ _ 100 
1933 83 41 124 85 23 108 —_ — 155 
1938 153 72 225 97 82 179 196 116 312 
1942 174 7 253 105 122 227 203 205 408 














A = town stations, for lighting load only. 
B = factory stations, mainly for industrial load. 


TABLE II.—Types of Town Stations. 














Capacity 
Danke. kW x 10°. 
Year. 
Aj | Ao. | As Ai. | Ao. | As. 
1923 = ee 1 — 1 30 _ _ 
1928 om ae 7 22 5 47 4 1 
1933 od --| 19 64 10 67 14 4 
1938 52 76 25 74 17 6 
1942 67 77 30 80 18 7 








A, = Steam plants, Ap = Internal-combustion engine plants. 
A, = Hydro-electric plants. 

It is not possible to classify the factory — plants accordi: 
to their type, as they are generally a combination of steam 
internal-combustion engines. 


comprehensive schemes of electrification, in order 
to provide the basis for both industrial and social 


development. As a preliminary step, tit Depart- 
ment of Electrical Research (E.1.E.) was set up in 








combined work of these departments, those sources 
will be chosen which are best suited nationally to 
give a sound economy of production, this production 
being correlated with the question of supply to the 
consumer in accordance with the distribution of 
population. 

To understand fully the conditions of the supply 
of hydro-electrical power, reference must first be 
made to the topography of the country. As the 
accompanying map shows, Turkey is fairly compact 
in shape and*is roughly 1,000 miles long and 300 
miles to 400 miles in breadth. The-greater part of 
this mass of land is in the form of a plateau, rising 
from about 2,000 ft. above sea level at the western 
end to considerable heights at the boundary near 
the Caucasian Mountains. The rivers flow north- 
wards to the Black Sea, and southwards to ‘the 
Aegean and Mediterranean Seas, while some rivers 
at the eastern end are tributaries of the’ Euphrates 








neighbourhood ; an area stretching east and west 
from Ankara ; an area in Smyrna and district ; and 
an area around Adana, while there are urban areas 
at various points along the Black Sea. 

The Department of Electrical Research was first 
called upon to organise appropriate observations on 
all the considerable rivers of the country. The rates 
of flow at all seasons of the year, and the falls in 
level obviously demanded observation, while borings 
were conducted at various points to determine the 
sites at which the subsoil is suitable for the con- 
struction of dams. With all these data, plans for 
the erection of the necessary hydro-electric power 
stations, and the transmission lines from these to 
centres of population, are being prepared. Up to 
the present, 44 rivers have been examined and 
63 gauging stations have been set up for regular 
measurements of stream flow. Such measurements 
must be continued over a period of years in order to 
determine average and minimum rates of flow. 
The sites of 27 existing or proposed stations are 
indicated on the map. For all these stations the 
topographical maps and contours have been com- 
pleted, while in many cases studies of the geology 
have been made and borings taken. 

A complementary work has been the study of the 
electrical needs of the country, in relation to the 
distribution of population and of industry. The 
development of the existing stations is given in 
Table I, herewith, the types of town stations being 
classified in Table II ; in Table IT, the classification 
of these power stations is given in relation to the 
fuel and source of power. The increase of town 
stations, from two in 1923 to 174 in 1942, gives an 
indication of the rapidity of the social and industrial 
development in Turkey. The present power out- 
put, however, in relation to an estimated population 
of 20 millions, is not very great, but it is hoped to 
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increase the capacity by nearly 50 per cent. by 1950. 
The principal districts demanding electrical power, 
and the capacities to be provided in the near future, 
are given in Table IV, on this page, these districts 
being indicated on the map by the corresponding 
numbers. The industries of (1) are miscellaneous ; 
district (2) includes the coal field at Zonguldak and 
the steelworks at Karabiik; district (3) is again 
miscellaneous, as is district (4); the industries of 
districts (5) and (6) are mainly concerned with 
textiles ; district (7) includes the principal railway 
works at Eskisehir. 


TaBLE IV.—Principal Districts Demanding Electrical 
Power. 





(1) Istanbul-Igmit district .. ..| 175 million kWh yearly. 
(2) Zonguldak-Karabiik district .. © » ” ”» 
Ht Ankara-Kirikkale district di 6 ” ” 
4) Aegean district .. on wd 30 . ’ ” 
(5) Kayseri district .. “s xs 16 SC(«,, 

(6) Adana district .. as oe 10» »” ” 
(7) Eskigehir-Kiitahya district a 0 ww» ” ” 

Total nd ee --| 366 





In 1943, 112,000 tons of coal, 19,000 tons of 
lignite, and 5,500 tons of fuel oil were consumed by 
the town stations, and 14 million kWh, that is, 
about 6-4 per cent. of the entire output, was obtained 
from water power. In industrial power stations, 
the consumption was 219,000 tons of eoal, 61,000 tons 
of lignite, and 1,900 tons of fuel oil. Ten million 
kWh were obtained from water power, representing 
4-5 per cent. of the entire industrial output. The 
Department of Electrical Research has pointed out 
that only a very small proportion of the available 
water power is at present being utilised, and much 
more must be brought into use in order not to waste 
the relatively limited coal reserves of Turkey. The 
Department intends, in the first instance, to con- 
centrate on meeting the needs of Istanbul, Smyrna, 
Ankara, Eskisehir, Bursa, Izmit, the Adana area, 
and Kayseri districts, which now have the largest 
power and coal consumptions, by the help of water- 
power and lignite-burning stations. Thus, the 
Qaglayik and Kargi hydro-electric power stations, 
to be built along the Sakarya river, will supply the 
Ankara district. The Sariyar and Siiller hydro- 
electric power stations, together with the lignite- 
burning power station to be built in Kiitahya, will 
supply the Eskigehir, Kiitahya, Izmit, Bursa and 
Istanbul districts. The Adala hydro-electric power 
station to be built on the Gediz river will supply 
the Aegean district. The Karagecit and Kesbiikii 
hydro-electric power stations to be built along the 
Kadincik will supply the Adana district. The 
Yamula hydro-electric power station to be built 
along the Kizilirmak will supply the Kayseri district. 
The capacities and outputs of these stations are 
given in Table V, herewith. When these stations 


TABLE V.—Capacities and Annual Outputs of Proposed 
Stations. 











Pro 
Power Station. Ca y (kW) Yearly in ag 
‘is I 

Sakarya-Caglaytk .. é 30,000 70 
»  Kargl.. 30,000 90 
” Sariyar .. 50,000 150 
» Stiller .. 50,000 160 
Radincik Ke Karagecit™ 10/000 30 
s A 30 
* Kesbiikii 15,000 50 
Kizilirmak-Yamula 15,000 70 
Ktitahya .. 100,000 300 
Total _ os 330,000 1,000 











have been built, the present plant capacity will be 
about double, and the yearly output will be more 
than doubled. In addition, there is available, in 
the more sparsely populated areas, water power of 
several million horse-power, which can be utilised 
as these districts become developed. 





LocomoriveEs for the L.M.S. Ramway.—During the 
five years 1940-44, new locomotives, to the number of 
564, were built for the London Midland and Scottish 
Railway, 293 in the company’s workshops and 271 
by other railway companies or by contractors. In 
addition, 28,373 locomotives were repaired in the com- 
pany’s works. 


THE DEVELOPMENT OF THE 
TORPEDO—I. 
By CoMMANDER Peter BETHELL, R.N. 
(Concluded from page 405.) 


WE pass now to the spar torpedo, which in its 
simplest form consisted of an explosive charge 
fixed to the end of a pole carried by a steamboat, 
and designed to explode on impact when rammed 
against the side of the target ship below the water- 
line. The idea appears to have originated with 
Fulton, who proposed that a special type of fairly 
large vessel should be built and equipped for this 
form of attack. It is almost certain that such 
weapons were constructed during the American war 
of 1812 and that attempts were made to use them, 
but there are several reasons why a survey of the 
methods employed is impossible without recourse 
to original documents. The principal reason is that, 
on the British side, contemporary naval historians 
found themselves unable to mention the word “ tor- 
pedo ” without foaming at the mouth. This tendency 
was no more than a reflection of professional naval 
opinion, which regarded the use of any sort of 
underwater weapon as inhumane and foul, and 
was a circumstance that had had much to do with 
the rejection of Fulton’s original plans in Britain, 


and also in France, where the administrations were | P® 


willing to contemplate a mode of warfare that the 
sea officers abhorred. On the other hand, Ame- 
rican historians furnish very few details of these 
projects because the majority were conceived by 
private individuals or improvised by local com- 
manders. 

It appears that a spar-torpedo boat, designed to 
float almost awash, was caught and destroyed by 
British forces off Long Island in 1813, and the 
writer thinks it probable that she was caught by 
the Ramillies (Captain Sir Thomas Hardy), since 
this ship was certainly the target for several attacks 
made with unorthodox weapons. The Plantagenet, 
another 74-gun ship, was assaulted no fewer than 
seven times by Midshipman Mix, U.S.N., in July, 
1813, but he appears to have used a form of drifting 
mine.* Other similar attacks were made or pro- 
jected against British warships on the Great Lakes, 
but not one caused more than slight damage. 

These failures appear to have led the United 
States Navy to abandon torpedo warfare from 
its programme, and it is certain that the revival 
in the Civil War began on the Confederate side. 
The South, with an insignificant navy to guard a 
large seaboard, was forced to find new methods 
whereby to keep the Northern ships out of its 
rivers and away from its ports, and tackled the 
problem with great resource and energy. It is 
nevertheless remarkable that the Confederacy, 
whose people were planters, not engineers, should 
have made so much more progress in the science 


“|of naval war than the relatively industrialised 


Yankees ; it is apposite to recall that the Monitor 
was built as a reply to the Merrimac, and that the 
North had to find a Swede to design her. 

In October, 1862, the Confederacy set up at 
Richmond a Torpedo Bureau to control the manu- 
facture and use of under-water weapons ; these were 
mainly mines for defensive use, but one branch of 
the work consisted in the development of spar 
torpedoes. A special class of small steamboat, 
which could be trinimed to float almost awash and 
was capable of about 7 knots in that condition, was 
designed for this function. These boats, commonly 
called “‘ Davids,” carried a 60-lb. charge of grain 
gunpowder at the end ofa 25-ft. spar, in such a 
way as to strike the target ship about 6 ft. below 
the water-line. The charge was detonated on 
impact, either by a percussion fuze or by what was 
called a “‘ chemical fuze.”” The latter was essentially 
the same as Jacobi’s fuze, used by the Russians for 
sea mines in the Crimean War and consisting of a 
phial of sulphuric acid which, on being broken, 
ignited a mixture of potassium chlorate and white 
sugar. The same principle is used to-day in the 
“Colliery Safety Lighter’? made by Messrs. Bick- 
ford, Smith and Company for igniting the fuzes 








* The Times, September 8, 1813. 





attached to blasting charges in mines of another 
kind. 

After an abortive attempt in April, 1863, a Con. 

federate “David” attacked the ironclad New 
Tronsides off Charleston after dark on October 5, 
inflicting substantial damage. Of three similg, 
attacks made in 1864, one severely damaged the 
steam frigate Minnesota, and two were foiled by 
the vigilance of the Union ships; but a more re. 
markable effort was that made by Lieut. Dixon of 
Mobile. In this case, the “ David’ was a hand. 
propelled submersible boat manned by a crew of 
eight, capable of a speed of about 4 knots and of 
making brief controlled dives on her hydroplanes, 
Unfortunately, she was also liable to make uncon. 
trolled dives of indefinite duration, and in the course 
of her trials she foundered with total loss of life no 
fewer than three times. Undeterred by these 
disasters, Lieut. Dixon collected a fresh crew of 
volunteers, and on the night of February 17, 1864, 
attacked and sank the Union sloop Housatonic off 
Charleston. The Northern off-shore squadron had 
been warned of the probability of such attacks by 
Rear-Admiral Dahlgren; thus Dixon’s successful 
assault on a vigilant enemy is seen to have been 
something more than an exceptionally brave ven- 
ture. It was, in fact, the first occasion on which a 
ship was sunk by a moving torpedo. The “ David” 
was engulfed in the explosion, and all her company 
rished. 
The Union Navy displayed considerable inertia 
in adopting similar methods, for no approval for the 
use of any sort of underwater weapon was given 
until September, 1863, and then only in a charac- 
teristically ambiguous and indefinite letter from 
Secretary of State Stanton. Rear-Admiral Farra- 
gut’s opinion was: “I have always deemed it [the 
use of such weapons] unworthy of a chivalrous 
nation, but it does not do to give your enemy such 
a decided superiority over you.” Although the 
great Ericsson had already produced an “ obstruc- 
tion remover” designed for mine clearance—a 
cumbersome, perilous, and perfectly useless con- 
trivance—his plans for an offensive torpedo did not 
mature until much later, and the project adopted 
by the Union was that devised by Chief Engineer 
W. W. Wood, and Assistant Engineer J. L. Lay, 
U.S.N. Here, as always when two serving officers 
are credited with a joint design, we may be quite 
certain that Lay did all the work and that his senior 
was merely co-opted to push the thing through. 

Lay’s weapon was simply a spar torpedo fitted 
to a steam launch; though the use of any word 
connected with “simple” is hardly justified for 
any Lay torpedo. The charge case embodied an 
interesting heresy, also held by Ericsson, in the 
shape of an air space between the explosive and the 
target, alleged to increase the effect of the former ; 
and was fired by a ball-drop mechanism of unneces- 
sary complication. On the night of October 27, 
1864, Lieut. W. B. Cushing, U.S.N., destroyed the 
Confederate warship Albemarle, an ironclad of 
Merrimac type, with one of these weapons. If 
anything more be necessary for the attribution of 
this torpedo to Lay alone, it is that Lieut. Cushing 
had to have four separate strings tied to his hands 
and feet, by which to operate it. Nevertheless, it 
worked, which is more than can be said of most of 
Lay’s torpedoes. Happily, we shall meet with Lay 
again in a later section ; it is inventors like him who 
help to avoid dullness in articles like these. 

No further torpedo attacks were made in the 
Civil War. The Union torpedo-boat Spuyten 
Duyvil, of 200 tons displacement, designed by Lay, 
was an enlarged version of his spar launch, having 
the torpedo spar run out by steam machinery. She 
was not completed in time to take part in the war, 
but was used afterwards for mine clearance work, 
countermining the defensive mines with her tor- 
pedoes. Other similar vessels were built, notably 
the German Uhlan launched in 1876, a fast 70-ft. 
boat carrying a charge of dynamite at the end of a 
10-ft. ram ; she had a telescopic forepart filled with 
cork and glue. 

In fact, however, the spar torpedo was never used 
except by small craft, and the smaller and faster the 
better. Many of them were built by Thornycroft 
and Yarrow to the orders of European navies in the 
*seventies, and the description of a typical craft was 
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printed in this journal for February 21, 1879. For 
readers desiring @ contemporary account of such an 
attack, and particularly for those who enjoy “* French 
as she is translated,” a footnote is appended.* 

Quietly resuming (as 7'he Times has it) the thread 
of the narrative, we must note that a number of 
spar-torpedo attacks were made by Russian naval 
forces operating in the Black Sea in the war against 
Turkey (1877-78). About fifteen boats, mostly 
50-ft. steam launches capable of 15 knots, were 
available in the Black Sea ; and a smaller number, 
brought by rail from Kronstadt, were used against 
Turkish monitors on the Danube. Most of the 
attacks were made at night, and only one of them 
succeeded, the monitor Duke Seifi being sunk in 
the Danube by the explosion of two spar torpedoes 
against her hull after dark on May 25, 1877. The 
torpedoes employed an electrical firing system, the 
circuit being closed either on impact, or manually 
from the launch ; this complication caused at least 
one miss-fire. The Black Sea flotilla was directed 
by Capt. 8. O. Makaroff, who was among the greatest 
sea officers of the Imperial regime ; and one of the 
boate was commanded by Lieut. Zenobius Rojest- 
vensky, who, some 30 years later, performed a 
notable feat of organisation and seamanship between 
Libau and Tsushima. 





In several instances, the Turkish ships were saved 
Fig. 2. 












(2507.8) 


from damage” by booms and obstructions placed 
around them, but it is necessary to remember that 
small quick-firing guns such as the Nordenfelt and 
Hotchkiss were not available to the defence; a 
significant feature of all these affairs was the very 
low casualty rate suffered by the Russians. Sir 
William Laird Clowes considered that both the 
Russian and Turkish official accounts of the torpedo 
encounters in this war were very unreliable. How- 
ever this may be, we find a professional writer 
opining in 1879 that the spar or outrigger torpedo 
was the most practicable and effective type.t 
Several successes with this weapon were scored 
by Rear-Admiral Courbet’s forces in the Franco- 
Chinese war of 1884-5. In the action off Foochow 
on August 23, 1884, when the nominally powerful 
Chinese squadron was destroyed in seven minutes, 
the 16-knot torpedo boat No. 46 sank the flagship 
Yang Woo, a composite cruiser, in broad daylight ; 
while her sister craft No. 45 damaged the sloop 
Foo Sing, which was finished off by a spar torpedo 





* The report describes an experimental attack made 
on atowed hulk by a French spar launch, which “ struck 
the Bayonnaise with its whole force on the starboard 
bow. The sea was terribly agitated, a deafening report 
was heard, and the Bayonnaise, with a rent as big as a 
house, sank with wonderful rapidity. As for the Thorny- 
croft, rebounding by the shock about fifteen metres off, 
even before the explosion occurred, it went round and 
round for a few moments, and quietly resumed the 
direction of the squadron.” (The Times, March 13, 1877.) 

t Torpedoes and Torpedo Warfare, by Comdr. OC. W. 
Sleeman, Imperial Ottoman Navy; Griffin and Com- 
pany, Portsmouth, 1880. This, incidentally, seems to be 


the latest British publication exclusively devoted to the 
subject of torpedoes. 


from the Volta’s steam-launch and by gunfire from 
the French fleet. On the following night, the 
Chinese launched a spar-torpedo attack which broke 
up in confusion when the boats were picked up by 
the searchlights of the defence, this being the first 
occasion on which searchlight projectors showed 
their worth in sea warfare. On the night of February 
14, 1885, two French boats destroyed the cruiser 
Yu Yen and the dispatch-boat Tehen Kiang off 
Shaipoo ; in all these encounters, the French tor- 
pedoes carried a charge of 28 lb. of wet guncotton, 
fired electrically. 

On the day following the battle of Yalu; the old 
Chinese cruiser Yang Wei was sunk by a ‘spar 
torpedo, and this appears to have been the last 
success scored with the weapon. The standard 
spar-torpedo equipment for a steam pinnace in the 
Royal Navy, towards the end of the century, con- 
sisted of a 42-ft. spar which could be rigged out to 
project 33 ft. from the stem and 10 ft. below the 
surface. As shown in Figs. 2 and 3, the spar carried 
at its front end two cylindrical charges, each con- 
taining 16} lb. of wet guncotton slabs; the rear 
charge was primed with a 2}-Ib. tin of dry gun- 
cotton, fired electrically from the boat, and the fore- 
most one faired off by a conical nose-piece. The 
contemporary American weapon was generally 
similar, with a 34-lb. charge. The established British 
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outfit of six sets of this gear per boat, was, perhaps, 
on the generous side. Although the spar torpedo 
became obsolete before the war of 1914-18, the 
16}-lb. wet guncotton tin stayed on as a demolition 
charge for 20 years afterwards, and the average 
instructor at the Torpedo School was commonly 
unable to say why this venerable munition should 
have an axial hole through it in addition to the 
offset hole required for the primer. The answer 
was, of course, to accommodate the spar; sic 
transit gloria mundi. 

Next to be considered is the towing torpedo, 
invented by Captain John Harvey and Comdr. 
Frederick Harvey, who may have got the idea from 
an American treatise published in 1815. It was 
essentially a form of “ otter.” or primitive paravane, 
which when towed at speeds above 6 knots would 
swim out to a position about 45 deg. on the quarter, 
always provided it had not exploded prematurely, 
fouled the screw, or parted its tow. The maximum 
scope of tow was 150 yards in practice, though more 
than this was claimed ; the depth of the torpedo was 
controlled by a float or collection of floats which it 
dragged behind it. It was made in two sizes, con- 
taining 33 Ib. or 66 lb. of rifle fine-grain gunpowder, 
later changed to wet guncotton. Chemical fuzes of 
the type already described were fitted to obtain 
firing on impact, also an arrangement whereby the 
charge exploded automatically on sinking to a cer- 
tain depth, and further, an electric firing mechanism 
controlled from the towing ship. This torpedo, 
which was adopted by the Royal Navy in 1870 and 
abandoned ten years later, must have been a perfect 
nightmare to those who had to practise with it. It 
was freely admitted that the weapon could not be 
towed at speeds much exceeding 10 knots, or at 
night ; though the recommended tactics counselled 
that itshould be used at high speed after dark. 

A German copy of this deplorable machine ap- 
peared in the shape of Captain Menzing’s torpedo, 
which was used by the Russians from the light craft 
of the Black Sea flotilla in the Turkish war. The 
Menzing torpedo was designed for electric initiation, 
but the first time it was used it failed to respond to 
the firing key. This was in an attack on the Turkish 
squadron at Batoum in May, 1877 ; a similar failure 
occurred against the corvette Idjalieh at Sulina in 


1877, the Russians took advantage of a lunar eclipse 
to launch an assault on the corvette Assar-i-Chevket 
with four boats armed with torpedoes of this type, 
claiming three hits; but the Turks acknowledged 
one hit only and asserted that this caused no 
material damage. 

With all its faults, the towing torpedo extended 
the range of underwater attack from “ contact ” 
to 100 yards or more, and its abandonment was 
temporary only. The explosive paravane, or “Q” 
type, adopted in the Great War, was basically the 
same, with the difference that it was towed directly 
astern of a destroyer and was intended to destroy 
U-boats. It carried a 66-lb. charge of T.N.T. and 
was fired by an inertia pistol of “ all-ways”’ type, 
the pistol being designed to close an electrical firing 
circuit which was broken by a hydrostatically 
controlled switch when above set depth. 
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An Outline of Industrial Metallurgy. By D. G. P. PaTEer- 
son, B.Sc., A.R.I.C., and J. BEARN, B.Sc., A.M.I.E.E. 
Chapman and Hall, Limited, 37-39, Essex-street, Lon- 
don, W.C.2. [Price 12s. 6d. net.] 

Wirnovut some knowledge of practical metallurgy, 
the engineer can fall into serious error, either on the 
side of expecting too much from foundry or factory, 
or by failing to take full advantage of all that the 
modern science of metals has to offer. Apart from 
a clear understanding of metallurgical terminology, 
he needs to know something of the effects of alloying 
ingredients, rather more about heat treatment and 
works operations, and as much as possible about the 
inter-relations between engineering design and 
metallurgical processes. Amplified in such direc- 
tions as metallurgical chemistry and metallography, 
much the same range of information comprises the 
introductory stage in the training of a works metal- 
lurgist. Not the least useful to be served 
by an outline of industrial metallurgy, therefore, is 
to provide a common ground whereon engineer and 
metallurgist can share the same fundamental know- 
ledge and appreciate each other’s technical diffi- 
culties. 

Mr. Paterson and Mr. Bearn have realised this 
point sufficiently to stress the importance of close. 
co-operation between both technologies, and, while 
writing primarily for metallurgists, to present their 
material so simply and clearly as to make it, for the 
most part, not merely understandable, but inter- 
esting, to engineers. The book is based on a series of 
articles on metallurgical training, apparently with 
special reference to the sheet-metal industry since 
this branch tends to predominate among the cited 
examples. Some over-elementary remarks and 
exhortations to “the young, metallurgist ’’ detract 
from the style of the early chapters, which cover the 
physical and chemical aspects of the subject as far 
as micro-examination, the detection of metallurgical 
characteristics and defects, temperature measure- 
ment and mechanical testing. A considerable bulk 
of additional material extends the scope, through 
the various aspects of heat treatment, hardéning 
and tempering, to the particular problems associated 
with alloy steels, and concludes with cursory surveys 
of the joining of metals and their protection from 
corrosion. The result is a book which is reasonably 
comprehensive, though no more than merely intro- 
ductory, but which is broadly instructive regarding 
fairly recent developments in methods of processing 
metals for engineering use. 

Possibly as a consequence of its dual authorship, 
the book shows one or two instances where the same 
point is repeated in different contexts, while else- 
where the arrangement of the subject-matter could 
be improved. Even more important, from the 
standpoint of the less experienced works metal- 
lurgist, is the omission to emphasise the importance 
of periodically calibrating pyrometers, and of being 
constantly on the alert for erroneous or unexpected 
results from instruments and testing machines, as 
well as from strictly metallurgical equipment. If 
the: opportunity occurs for consideration of these 
points in a general revision of the text, it will be 
advisable at the same time to ensure that technical 








the following month. On the night of August 23, 








terms are defined at their first appearance. 
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THE ‘*PLUTO”’’ PIPELINE. 
(Continued from page 426.) 


Tn last week’s issue, we described in general out- 
line the inception and development of the two forms 
of pipeline comprising the “ Pluto” scheme, and 
illustrated, in Fig. 2, on page 426,’ante, & coiled 
length consisting of some 60 miles of Hais “ cable.” 
It may be mentioned that the Hais pipe—of ex- 
truded lead, wrapped and armoured—has been 
referred to throughout the operation as “ cable,” 
for the several reasons that it was produced by the 
methods used in manufacturing lead-covered electric 
power cables of large size, it is indistinguishable 
from such cable in outward appearance, and this 
description provided a useful disguise at a time 
when secrecy was all-important. As the work pro- 
ceeded, however, the quantities produced became 
too bulky to be stored in the makers’ works, and, 
in any case, quayside storage became essential as a 
preliminary to loading the pipe into the tanks of the 
laying vessels ; although, as will be seen later, it 
was possible in some cases to pay it straight from 
the works into the» ships’ tanks. Moreover, the 
complete manufacture was not always undertaken 
in the works where the pipe was extruded ; Messrs. 
Callender’s Cable and Construction Company, for 
instance, having the unusually large equipment of 
four armouring machines, armoured a large amount 
of pipe extruded by other firms, the transfer of which 
necessitated intermediate storage. Overhead gan- 
tries 60 ft. high were therefore erected at appropriate 
loading points, as shown in Figs. 5 and 6, herewith, 
and provided with small electrically-operated sets of 
handling gear, capable of feeding the cable in either 
direction over the sheave. Similar sets were sup- 
plied to the laying ships, for use in fleeting the cable 
from one tank to another. Some of the gantries 
were constructed of tubular steel scaffolding, and 
others were of orthodox structural-steel type. The 
principal dockside storage sites were on the Thames, 
at the East India, Surrey Commercial, and King 
George V docks. The store illustrated in Fig. 5 was 
erected at the Erith works of Messrs. Callender’s 
Cable and Construction Company, Limited, and was 
subsequently enclosed as shown, to enable work to 
be carried on at night under black-out conditions. 
In some cases, it was possible to deliver the cable 
direct from the factory to the ship, as shown in 
Fig. 8, opposite, which shows the catenary conveying 
cable to a ship loading at the wharf of Messrs. W. T. 
Henley’s Telegraph Works Company, Limited. At 
first, the cable was piled on the open ground, but, 
in view of the risk of damage by bomb splinters, 
protective walls of brick and concrete were built, as 
shown in Fig. 13, on page 450. The ship lying along- 
side the wharf is H.M.S. Holdfast, the converted 
coasting vessel to which previous reference has been 
made. A view of the after end of her deck, taken 
from the gantry and showing the arrangement of the 
handling gear, is given in Fig. 14, on the same page. 

Fig. 7, herewith, shows a cross-section of Hais 
cable, nominally the 3-in. size, but actually having 
a bore of 3-08 in. Though the cross-sectional area 
of this larger pipe is only 2} times that of the original 
2-in. size, the reduced friction resulting from the 
increase in diameter enables about three times the 
quantity of petrol to be pumped through it that the 
smaller pipe. will carry. The thickness of the lead 
wall a is 0-195 in. The successive protective cover- 
ings comprise, first, two layers of 24-in. paper tape, 
laid on a coating of petroleum compound and also 
impregnated with it, and a layer of 3-in. bitumen- 
impregnated cotton tape, which, like the paper 
tapes, is wound on with left-hand lay,b; and, over 
the cotton tape, four layers of uncoated planished 
mild-steel strip c, 2 in. wide and 0-022 in. thick, 
wound with a right-hand lay. In the original 
design, this steel-tape armouring was applied in two 
layers, each consisting of two tapes side by side, 
like a screw with a “two-start” thread. It was 
found by experiment, however, that the layers were 
liable to alter their relative position when the cable 
was bent, so that there was a risk of extruding the 
lead sheath between the tapes when the full internal 
pressure was applied ; this method was abandoned, 
therefore, in favour of four single overlapping wind- 
ings. Where the steel tapes have to be joined, end 
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to end, this is done by cutting them at an angle 
and welding the lengths together. 
On top of the outermost steel-tape layer, there is 
a serving d of gas-tarred jute yarn, right-hand lay, 
forming a bed for the outer armouring, ¢, of 57 gal- 
vanised-steel wires, coated with petroleum com- 
pound and applied with a left-hand lay. The wires 
are 0-192 in. in diameter, with an ultimate tensile 
strength of 25 to 30 tons per sq. in.; the adjoining 
ends are butt-welded. As a final covering, there 
are two servings, f, of gas-tarred jute yarn—the inner 
being right-hand lay and the outside layer, left- 
hand—and a coating of petroleum compound. The 
overall diameter of the finished cable is 4-488 in., 
and it weighs, filled with water for laying, about 
67 tons per nautical mile. In its final form, the 
Hais cable, which was made in lengths of 30 miles, 
was specified to withstand a working pressure 
of 1,500 lb. per square inch, but, when tested to 
destruction, its bursting pressure was found to 
exceed 3,500 Ib. per square inch. As part of the 
tests, a length of the cable was laid in water deep 
enough to cause the lead sheathing to collapse in 
spite of the internal pressure which was maintained 
during laying, the sea water being forced in through 
the jute serving, the armouring, and the several 
layers of tape. The lead did not crack, however, 
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and when the full working internal pressure was 
applied, the collapsed sheath was pressed out (again 
without failure) to its previous circular section, the 





water which had penetrated the protective coverings 








ENGINEERING. 


445 





JuNE 8, "1945. 





PIPELINES 


ACROSS THE ENGLISH 








Fig. 8. 


Hats ‘‘CaB.LE’’ BEING PAID INTO SHIP. 
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being expelled as the cable filled out; a striking 
testimony to the quality of the extruded lead. At 
the joints of the 30-mile lengths, the sheathing was 
made continuous by lead-burning, as shown in 
Fig. 9, herewith. 

Various stages in the manufacture are illustrated 
in Fig. 10, herewith, which shows the armouring 
machines at the works of Messrs. Callender’s Cable 
and Construction Company ; and in Figs. 11 and 12, 
on page 450. The four armouring machines at 
Messrs. Callender’s Erith works ran continuously, 
24 hours a day and seven days a week. In the 
course of producing over 250 miles of cable, this plant 
used 6,843 tons of lead, 2,500 tons of steel tape, 
4,250 tons of galvanised-steel wire, 275,000 yards of 





Armourina Macuines Retnroroine Hats “CasBie.”’ 


cotton cloth, 540 tons of jute, and 1,100 tons of 
petroleum compound. In all, the Hais pipelines 
required some 12,000 tons of lead and 5,600 tons of 
steel wire and strip. Figs. 11 and 12 show two of 
the extrusion presses at work, the former illustration 
being of the Pirelli type of press (shown in use at 
the works of Messrs. Johnson and Phillips, Limited), 
and the latter, the Henley straight-through type. 
We understand that about 80 per cent. of the 
sheathing was produced by presses of the Henley 
type, a full description of which was given in an 
article on page 567 of the 13lst volume of Enat- 
NEERING (1931). 

It was necessary, during the process of armouring, 
to maintain an internal pressure in the Hais cable 


CHANNEL. 





- 


Jormnsine Lzenetus or Hats “CaBie.”’ 


to prevent it from collapsing. No pressure was 
necessary during extrusion, but each length of pipe, 
as it was finished, was subjected to an internal air 
test pressure of 70 lb. per square inch for 24 hours. 
When it had passed this test satisfactorily, the air 
pressure was reduced to 25 lb. per square inch during 
armouring. While the pipe was being laid, it was 
filled with water at a pressure of 200 Ib. per square 
inch to counteract the effect of the external head 
and to consolidate the various protective coverings. 
The greatest depth along the Channel crossings is 
stated to be 180 ft. As the internal pressure had 
to be maintained while the ends of the pipe were 
connected to the ends of the pipelines on shore, a 
special form of coupling had to be devised, parti- 
culars of which will be given later in dealing with 
this part of the undertaking. 


(To be continued.) 





THE LATE Mr. W. A. PEARMAN.—It is with regret 
that we record the death of Mr. William Arthur Pearman 
at his home at Esher, Surrey, on May 30. Mr. Pearman, 
who was 72 years of age, had served the electricity 
supply industry in.London for 54 years, having joined 
the Westminster Electric Supply Corporation in April, 
1891. On the formation of the London Power Company 
in 1927, he was appointed general manager and secretary. 
On the occasion of a presentation made to him on his 
70th birthday, on December 28, 1942, Sir Leonard Pearce, 
engineer-in-chief of the company, mentioned that during 
the period of 52 years which had then elapsed since Mr. 
Pearman entered the industry, he had never been absent 
for one day through ill health. 





MACROME-TREATED ENGINEERS’ TOOLS.—A catalogue 
of an unusual type containing nearly 350 pages of 
particulars of engineers’ cutting tools, has just been 
issued by Messrs. Macrome, Limited, King-street, 
Enderby, near Leicester. The detail given is shown 
by the section devoted to twist drills, which alone occupies 
60 pages, and is noteworthy as giving sizes in inches, 
millimetres, letters and numbers so that no doubt can 
exist as to what is available. There are also sections 
on reamers, milling cutters, screwing dies and chasers, 
lathe tools and tools for other machines, hacksaw 
blades and handsaws, hobs and broaches, files and rasps, 
chisels, spanners, etc. All the cutting tools are Macrome 
treated. Spanners, dieheads, Morrisfiex equipment, 
stocks and dieholders are supplied untreated. There is 
also a separate catalogue of soft-faced mallets, pipe 
wrenches, and hand and tenon saws. Among the hammers 
is a composite set in which ten faces of different 
materials can be fitted to one head. 
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LIFT-TRUCK AND CRANE. 


A LaRGE number of different t of tiering or 
stacking machines are in industrial use, the most 
convenient form for any particular operation naturall 
deuaeddinn an the; eek. whieh: bees, 40; be, perbem . 
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SELF-PROPELLED LIFT-TRUCK AND CRANE. 


HYSTER COMPANY, PORTLAND, OREGON, U.S.A. 





In many cases, it is necessary that the machine should 
be arranged for the transport of material over con- 
siderable distances, as well as for stacking it in tiers. 
This latter aspect of design a to have been given 
carstel‘athediion in the makekine Mlastreted in Fig. 1 
on this page. The maker, the Hyster Company, Port- 
land, Oregon, U.S.A., accentuate the two aspects of 
the machine by describing it as a lift-truck. They 
state that in many industrial plants the cost of handling 
material frequently represents from 30 per cent. to as 
much as 75 per cent. of plant operation expenses. 
Even within these wide limits, the accuracy of this 
estimate must depend on the precise meaning attri- 
buted to the expression “ plant operation expenses,” 
but there is no doubt that machines of this type 
are capable of greatly reducing labour costs in a wide 
variety of industrial processes. 

The, machine illustrated is termed the ;Hyster 75 
lift-truck, the figure indicating that it is capable of 
dealing with loads of 7,500 Ib. The firm also builds, a 
machine of generally similar type for handling loads 
up to 2,000 Ib. As will be seen, the truck is carried on 
three pneumatic-tyred wheels; the distance between 
the centres of the front driving wheels and the trailer 
is 76 in. and the running gauge of thé drivers is 60 in. 
Steering, controlled from a column as in motor-car 
practice, is obtained by slewing the trunnion-mounted 
rear wheel, and the machine can turn in its own length. 
The tapered rear end of the truck is rounded off and 
free from projections, in order to facilitate manwuvring 
in crowded situations. The power unit is a 40-h.p. 
four-cylinder petrol engine running at 2,400 r.p.m., 
per ys ye som transmission gear gives travelli 
speeds up to 6 m.p.h. in low and 11 m.p.h. in 
high on in both forward + pride A tractive 
effort of 2,940 Ib. is developed in low gear at 4-5 m.p.h., 
and 1,585 Ib. in high gear at 8-3 m.p.h. The lifting 
mechanism of the machine is operated by hydraulic 
cylinders, the pump unit for whieh is driven by the 
power unit. The driving clutch, of the 11-in. single- 
plate type, can be engaged with, or disengaged from, 
the travelling mechanism without interfering with the 
ifti ments. 

The general layout of the lifti can be seen in 
the illustration. "There are two ped oes at the front of 
the machine formed with guides on their inner faces. In 
these, a rectangular crosshead is traversed by means 
of a vertical hydraulic ram. On the front of the 
crosshead there is a lifting frame built up of channels 
and les. This frame, which works in guides on the 
front of the crosshead, is connected to a roller chain 
passing over a pulley at the top of the ram and is 
secured, at the other end, to the ram cylinder. The 
arrangement gives a double telescope lift; as the ram 
rises in its cylinder, the crosshead is lifted, and, at the 
same time the lifting frame travels upward on the 
crosshead face. The range of lift available is 9 ft. 
from the ground to the underside of the load. There 
are two horizontal projecting arms at the front of the 
lifting frame. The distance between these may be 
adjusted to suit the type of load being dealt with. 
They are controlled by a right- and left-hand screw 
arrangement and their distance apart may be varied 
between 16 in. and 49 in. The illustration shows the 
machine handling 54-in. concrete culvert pipes and the 
rear end of one of the arms on which the pipes are 
carried can be distingui . 

In order to facilitate stacking and tiering operations, 
the front uprights carrying the lifting frame are 
arranged so that they can be tilted through angles of 
either 4 deg. forward or 12 deg. backward. This is 
accomplished by means of the A frame, which can be 
seen passing over the driving seat. The rear end of this 
frame is connected to the ram of a horizontally- 
mounted hydraulic cylinder at the back end of the 
truck. This A frame serves the additional purpose of 
protecting the operator from possible injury by falling 
material and, as will be seen, the frame is filled in with 
strong wire meshing. To stabilise the machine when 
it is handling heavy loads, a counterweight is provided 
at the rear end, and in order to save space, this is of 
slotted form and fits over the rear wheel; when the 
wheel is slewed the counterweight moves with it. The 
maximum load of 7,500 lb. may be lifted at 40 ft. per 
minute. 


The second machine constructed by the Hyster | j 


Company, which is shown in Fig. 2, is a travelling 
self-propelled crane with a maximum lift of 10,000 lb. 
The arrangement of the chassis is generally similar to 
that of the lift-truck, but twin rear wheels are used in view 
of the greater weight to be carried. The crane can turn in 
its own length. As in the other machine, the power unit 
is a 40-h.p. petrol engine with a maximum speed of 2,400 
r.p.m. This drives both the travelling and lifting 
mechanisms. The gearbox gives four travelling speeds, 
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Fig. .1. 








7,500-LB. Lirr-TRUCK. 








Fria. 2. 


both forward and reverse. With the engine running 
at 1,800 r.p.m., the tractive effort in low gear at 
1-2 miles per hour is 9,700 lb. ; at 7-9 miles per hour, 
in top gear, it is 1,520 lb. With the engine running at 
2,400 r.p.m., the four travelling speeds are 1-6, 3-3, 
6-1 and 10-5 miles per hour. The driving clutch can 
engage and disengage the travelling mechanism without 
interfering with the lifting arrangements. 

The hoisting drum is driven through a worm gear 
and is controlled by a clutch, the maximum speed 
of lift being 35 ft. per minute. The drive is re- 
versible and the load may be lowered under power, 
but an automatic brake is fitted which sustains the 
load if the power drive is disconnected. The lifting 
capacity of the crane depends on the angular position 
of the jib which, as will be seen, is pivoted at the top 
of a frame at the front of the machine. Five operating 
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10,000-LB. SELF-PROPELLED CRANE. 


positions are provided for the jib, which is anchored at 
its lower end by means of a flat bar working in a guide. 
A pin pons through a hole at the top of the guide 
locks the bar in position. There are five holes in the 
bar, corresponding to the five working positions of the 
jib, and by inserting the pin in the appropriate hole the 
jib may be secured at the particular angle required for 
any lift. It is shown in its highest position in the illus- 
tration ; at its lowest, giving maximum reach, it lies 
horizontally. To change the working position of the 
jib, the lifting hook is engaged with the eye on the 
underside of the jib which is clearly shown in Fig. 2. 
Tension is then put on the lifting rope so that 
the jib is eased upwards and the holding pin in the 
vertical bar can be removed. The jib is then under the 
control of the winch and may be raised or lowered to 
any of the five positions as desired. When this is 
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TOGGLE-TYPE ASSEMBLY PRESSES. 


MESSRS. SMART AND BROWN (ENGINEERS), LIMITED, BINGLEY, YORKSHIRE. 

















is inserted, the hook is removed from 
crane is again ready for operation. 


reached, the = 
the eye and the 
When in its highest position, as shown in Fig. 2, the 
top of the jib is 19 ft. 4 in. above the ground and the 
horizontal distance from the lifting hook to the buffer 
on the front of the truck is 2 ft.4 in. In this position 
a weight of 10,000 Ib. can be lifted on a two-part line 
and 6,000 Ib. on a single line. In the other extreme 
ition the jib extends 9 ft. 8 in. from the buffer and 
its top is 10 ft. 8 in. from the ground ; loads of 4,000 Ib. 
can be lifted in this position. Loads lying between these 
extremes may be li in intermediate positions of the 
jib. Thus 6,000 lb. may be handled with the lifting 
nook 6 ft. 6 in. from the buffer. 





TOGGLE-TYPE ASSEMBLY 
PRESSES. 


In the lighter branches of engineering a considerable 
number of small parts are assembled by a press fit. 
The smaller of the two toggle-type assembly presses 
shown in the accompanying illustration can exert a 
pressure of 1 ton, and the larger, a pressure of 2} tons, 
these loadings covering the majority of the cases in 
which press fits are required. The toggle-type press 
differs from the older fly-press in requiring only the 
movement of the operating lever through an are of a 
circle of approximately 75 deg. to effect the ful! stroke 
and to g've the loads mentioned without uncue effort. 
The construction will be clear from the illustration, but 
it may be noted that, although the presses are shown for 
right-hand operation, the lever can be readily moved to 
the other flywheel, which is slotted to receive it, for left- 
hand operation. The parts of the flywheels on the 
other side of the centre to the lever handle are solid, 
the heavy masses thus provided increasing the kinetic 
effect. The position of the handle lessens fatigue and 
both hands of the operator are always close together. 

The 1-ton press, on the left in the illustration, has a 
table measuring 8 in. by 44 in., the maximum distance 
from the face of the ram to the table surface being 4 in., 
and the distance from the centre line of the ram to the 
face of the column 2} in. The stroke of the ram is 
¢ in., the movement of the lever through an angle of 
75 deg. thus giving a ‘‘ daylight ’’ of from 4 in. to 3} in., 
according to whether the ram is at the top or bottonr of 
its stroke. The stroke of the ram can be varied in 
position by adjustment of the length of the toggle link, 
by means of a screw, to any desired amount up to 
1 in., the daylight in the closed position, when full 
advantage is taken of this adjustment, being 2} in. 
The toggle arrangement will be clear from the illustra- 
tion, one member being formed between the crankpin 
and the centre of the flywheel shaft, and the other by 
the connecting rod between the crankpin and the ram. 
The face of the ram is 2} in. by 2in., and it has a central 
hole, for the insertion of the tool or die, } in. in diameter 





by 1} in. deep. A bolster 1 in. thick is provided and 
facilitates the setting and changing of the tools. The 
bolster has a central 3-in. hole, and is adjusted so as to 
be in line with the ram by a setting plug before it is 
bolted in place. A machined T-slot in the table, which 
has also a central hole, enables the bolster to be set so 
as to suit any adjustments made to the ram. It will 
be evident that all the heights mentioned above are 
reduced by 1 in. when the boister isin use. The overall 
height of the press is 16} in., the overall width is 14 in., 
and the depth from back to front is 11 in., both the 
latter dimensions taking account of the handle. 

The 24-ton press, on the right of the illustration, 
has a 104 in. by 6 in. table, and the throat distance is 
34$in. The stroke of the ram is 1 in. and the maximum 
distance from the ram face to the table is 6 in. The 
ram adjustment is 1} in., this being also the thickness 
of the bolster. The ram face is 3 in. by 2} in. and the 
tool hole is ? in. in diameter by 14 in. deep. The over- 
all height is 22 in., the width, including the handle, is 
16 in., and the depth is 15 in. In both sizes of press 
the main casting is of close-grained cast iron capable 
of withstanding an overload of double the working 
load. The ram is a Meehanite casting and the slides 
are hardened and ground steel. Effective oiling facili- 
ties are provided. The several parts are made to fine 
limits and are interchangeable, and it is claimed that 
the presses can be assembled without requiring the ser- 
vices of a skilled fitter. The load mentioned can be 
easily obtained by the average female operator and 
care has been taken, in view of this type of labour, 
to round off corners, etc., where possible and to make the 
presses so that they can be easily cleaned. The presses 
can, of course, be used for riveting processes where 
required, as well as for forming and assembly work. 
They are made by Messrs. Smart and Brown (En- 
gineers), Limited, Bingley, and are distributed by 
Messrs. E. H. Jones (Machine Tools), Limited, Edgware- 
road, The Hyde, London, N.W.9. 





MrvErs’ SAFETY Boots.—Following last year’s issue 
of certificates entitling every underground miner to buy 
one pair of safety boots without surrendering coupons, 
a similar issue (Series No. 3) is being made at the present 
time. The certificates are issued to pit production 
committees for distribution. 





CONTROL oF PLasTics.—The Ministry of Supply has 
issued the Control of Plastics (No. 3) (Revocation) Order, 
1945 (S.R. and O., 1945, No. 539, price 1d.), which 
revokes the No. 1 and No. 2 Orders. Licences are no 
tonger necessary for the acyuisition, disposa’, treatment, 
use and consumption of plastics in the form of moulding 
powder in the production of which formaldehyde, 
phenol, cresol, urea, thio-urea and cellulose acetate are 
involved, or synthetic resins in which formaldehyde, 
creso!, phenol, urea or thio-urea has been used. 








THE CLASSIFICATION OF ELEC- 
TRICITY SUPPLY COSTS. 


Tue value of detail analysis and classification of the 
costs of manufacturing processes is now generally 
recogni and widely practised. The same ‘thing 
applies to the business of electricity supply, but in this 
case a consideration arises which is, in general, not 
present in manufacturing industry. This is the 
desirability of being able to make fair comparisons 
between the operating results of different systems. 
Comparative data of performance of power stations 
was formerly published by the Electricity Commis- 
sioners, and it may be assumed that these will again 
make their appearance, possibly in fuller and more 
detailed form. In such circumstances, the use of a 
common system of cost classification by the different 
undertakings would clearly be of considerable advan- 
tage. A further illustration of the convenience of 
uniformity is furnished by the report dealing with 
allocation of demand-related cost, which was recently 
published by the British Electrical and Allied Indus- 
tries Research Association, particulars of which were 
given in our issue of April 27, 1945. No doubt the 
incidence of demand-related cost can be worked out 
under any system of cost classification, but, in view 
of the inter-relation existing between many supply 
authorities, the operation would be facilitated if a 
common costing system were in use. 

In these circumstances, the Electrical Research 
Association has published a report* describing a 
system of cost classification which, after discussion by 
the industry, might provide the basic material from 
which a uniform system of costing and accounting 
could be devised. It is not s that all existing 
systems are inadequate, but they display remarkable 
diversity and in many cases exhibit complications 
resulting from the continued extension of unsound 
schemes. Such extension is necessary coun Oy a jrecggaree 

rogressive industry and the s system, whic! 
is based on “ the chronological order of the functions 
and processes of electricity-supply ” permits of the 
insertion of items representing new technical 
in their correct place in the classification as a whole. 
An important quality of an adequate cost classification 
scheme is that it should be able to provide both the 
detailed information on individual processes required 
by the technical staff and also the broad overall figures 
for accountancy control. The report suggests 
that the proposed system is the only one that “ enables 
elaborate details, essential for certain technical pur- 
poses, and the simpler bulk figures required for account- 
ancy, to be produced simultaneously without dupli- 
cation.” 

The report consists, to a large extent, of sample 
cost sheets and tabular forms illustrating the detail 
classification of revenue charges and capital expendi- 
ture. As coding system is also described. 
These cannot be dealt with in detail in a brief notice, 
but as an illustration of the method of costing by 
‘function and process,” the generating-station cost 
sheet analysing revenue-account expenditure may be 
referred to. In this station costs are segregated under 
the five main headings of fuel; ash; steam; elec- 
tricity ; and common services. For accountancy and 
national and general comparison, all that is required is 
the total costs of these various items, but for local 
administrative and technical use much greater detail is 
necessary. This is provided by the individual items 
under the main headings, thus fuel costs are divided 
into fuel; handling; preparation; and storage and 
stacking. The practice of taking-up independent costs 
for individual boilers, generating sets, etc., which is 
followed by some undertakings, may be incorporated in 
this system without any difficulty. In connection with 
the analyses of transmission and distribution costs, it is 
pointed out that although the demarcation between 
high-voltage and low-voltage distribution involves no 
difficulty, the same cannot be said of high-voltage 
transmission and high-voltage distribution. It is 
suggested that in order to obtain useful cost data for 
high-voltage transmission, undertakings should select 
certain individual linés which are used for transmission 
and keep separate records for them. As transmission 
is a combined problem of load and distance, lines 
might be usefully graded in three classes in terms of 
le and load. In this way information would be 
obtained about lines of a certain class which would be 
useful for comparative purposes. The cost data of 
ungraded lines would be merged with high-voltage 
distribution. 





Inpia TO CHIna Om PIPELDVE.—An oil pipeline, 
1,800 miles in length, stretching from Calcutta into China 
and passing through Assam, Burma and over the Hima- 
layas, has recently been completed. 





* Technical Report Reference K/T112. A Method of 
Classifying Electricity-Supply Cost. By W. A. Carne, 
B.Sc., A.M.LE.E. The British Electrical and Allied In- 
dustries Research Association, London. [Price 10s. 6d.] 
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INSTITUTION ELECTIONS. 


InstrrvtTion oF Crviz ENGINEERS. 


Associate Member to Member.—Arthur Thomas Black, 
Bexleyheath, Kent; Hilton Cawood Butler, M.C., 
B.A. (Cantab.), Camberley, Surrey; Josiah Eccles, 
B.Sc. (B’fast), Liverpool; William Fairley, B.A. 
(Cantab.), Dar-es-Salaam, Tanganyika Territory ; 
Stuart Kendrick Gilbert, B.Sc. (Manch.), Rhu, nr. 
Helensburgh ; George Spencer Hallas, 0.B.E., M.C., 
B.Eng. (L’pool), Watford; John Lewis King, B.Sc. 
(Eng.) (Lond.), Bath; Archibald Shaw Maclaren, 
M.A. (Cantab.), London, S.W.1; George Moncur, 
Burton-on-Trent ; William Henry Newton, Pontefract ; 
James Roy Saidler, M.C., B.Sc. (Edin.), M.E.F.; 
Harry Wolf, B.Sc. (Manch.), Llangennech, nr. Llanelly ; 
Frank Leslie Wooldridge, Southampton. 


InsTITUTION OF MECHANICAL ENGINEERS. 


Member.—Ernest Wensley Lapthorn Field, Glasgow ; 
James Sim, B.Sc. (Eng.) (Lond.), Glasgow ; the Hon. 
James Kenneth Weir, C.B.E., B.A. (Cantab.), Glasgow. 

Associate Member to Member—John Bonnyman, 
Glasgow ; Walter Tom Brooks, Birmingham ; Briga- 
dier Richard John Octavius Dowse, R.A.S.C.; Major 
Edward Ramsay Green, R.E.; James Hendry, Glas- 
gow ; Reginald Shuttleworth Hind, Lincoln ; William 
Kulka, Dr.Tech.Sc., London; John Leyland, M.Sc. 
Tech. (Manch.), Port Sunlight; John Lomax, M.Sc. 
Tech. (Manch.), S.M. (Harvard), Dundee; Hubert 
Moren-Brown, Luton; Oswald Stevens Nock, B.Sc. 
(Eng.) (Lond.), London ; Adrian Benson Porter, Liver- 
pool; Hubert Sabben, O.B.E., Suva, Fiji; Horatio 
Adlington Sandford, M.A. (Oxon), Boxmoor; Andrew 
James Don Small, B.Sc. (Edin.), Nairobi, Kenya; 
Robert Duncan Wallace, B.Sc. (Eng.) (Lond.), London ; 
William Charles Whittaker, Edinburgh. 


INSTITUTION OF STRUCTURAL ENGINEERS. 


Member——Charles McGregor Moir, B.Sc. (Eng.), 
Ph.D., Glasgow ; John Dossor, York. 


Associate Member to Member.—<Albert Franklin 
Ames, London ; Francis Matthew Fuller, B.Sc. (Eng.), 
London ; Edmund Thomas Levett, London; Kanura 
Lakshman Rao, Ph.D., Loughborough; Jehangir 
Ardeshir Taraporevala, B.Sc., Poona. 

Associate Member.—Douglas William Allan, London ; 
John Rupert Daymond, M.Sc., A.M.Inst.C.E., Liver- 
pool; Andrew Schwarcz, London. 

Graduate to Associate Member—John Saddington> 
Middlesbrough ; Sidney Turley, B.Sc., Dudley; Wil- 
liam Muirhead Watson, B.Sc., Bolton. 


InsTITUTE OF Puystcs. 


Fellow.—A. E. W. Austen, B.Sc., D.I.C., Ph.D., 
Worcestershire; R. Beeching, B.Se., D.L.C., Ph.D., 
Sevenoaks; F. Bray, M.A., H.M.I., London; C. S. 
Bull, M.Se., Ph.D., Hayes; C. B. Childs, B.Sc., Ph.D., 
Edinburgh; W. Deutsch, Dipl.-Ing, Wembley; 
P. P. Ewald, Dr. Phil., Belfast ; H. G. Howell, Ph.D., 
D.Se., Bradford; L. Jacob, M.Sc., Ph.D., A.R.C.Sc.1., 
Wembley; A. C. B. Lovell, B.Sc., Ph.D., Worcester- 
shire ; K. A. Macfadyen, M.Sc., Wembley ; W. Nether- 
cot, B.Sc., M.A., Perivale ; S. Rowlands, B.Sc., Ph.D., 
London; A. Stratton, B.Sc., Hampshire ; G. B. B. M. 
Sutherland, M.A., B.Sc., Pb.D., Cambridge ; J. 
Tankard, M.Sc., Manchester ; V. Vand, Dr. rer. nat., 
Cheshire ; J. R. Whithead, M.Se., Worcestershire. 


Associate.—G. F. Adams, B.Sc., London; H. I. 8. 
Allwood, B.Se., Worcestershire ; N. C. Barford, B.Sc., 
Hayes; R. K. Barnes, A.R.C.Sc., B.Sc., Hampshire ; 
P. R. W. Blewett, B.Sc., Cardiff; J. E. Caffyn, B.Sc., 
Reading ; G. Cowper, B.Sc., Worcestershire ; Fl.-Lieut. 
A. G. I. Cressell, B.Sc., R.A.F.; A. D. Denton, B.Sc., 
Herts; P. J. Doyle, M.Sc., Welwyn Garden City ; 
P. J. Duncton, A.R.C.Sc., B.Sc., D.1.C., Winchester ; 
H. J. Dunster, A.R.C.Sc., B.Se., Renfrewshire; J. T. 
Edmond, M.A., Middx. ; V. P. Gellay, B.Sc., London ; 
Lieut. W. F. Gibbons, B.A., R.E.M.E.; R. M. Goody, 
M.A., Herts ; B. Hall, B.Sc., Derby. 





THE BRITISH IRON AND STEEL FEDERATION.—The new 
constitution of the British Iron and Steel Federation, 
which came into operation on June 1, is based on member- 
ship by 13 “‘ conferences” representing manufacturers of 
the various products of the industry. The largest of 
these is the British Steel Producers’ Conference, comprising 
firms engaged in the heavy steel industry throughout the 
country. Under the old constitution, now superseded, 
the Federation membership was composed of individual 
firms and affiliated associations. The British Steel 
Producers’ Conference have adopted a constitution and 
appointed as their first chairman Mr. Ellis Hunter, 
deputy chairman and managing director of Messrs. 
Dorman, Long and Company, Limited. The deputy 
chairman is Mr. N. H. Rollason, managing director of 
Messrs.. John Summers and Sons, Limited. 





BRITISH STANDARD 


SPECIFICATIONS. 
Tue following specifications of engineering interest 
have been i by the British Stan Institution. 


Copies are obtainable from the “Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
S.W.1, at the price quoted at the end of each paragraph. 

Light-Sensitive Recording Material.—A new specifica- 
tion, B.S. No. 1193-1945, dealing with light-sensitive 
film and paper for recording instruments, excluding 
material for document-copying work, has recently been 
issued, and its main object is to reduce the number of 
sizes of film and paper in use, thus facilitating the supply 
of material from stock. The sizes now specified have 
been scheduled after a detailed survey of the range at 
present employed. The compilers of the specification 
realise that while it may be possible for some users 
and manufacturers of recording instruments to make 
changes to permit of the use of the scheduled dimen- 
sions, it may be necessary for some of the special sizes 
now current, to be made available for a few years 
longer. As far as new recording instruments are con- 
cerned, however, it is hoped that they will be designed 
seas to enable one of the sizes of recording materials 
now standardised to be used, Six widths of,film and 
five widths of paper are scheduled, the lengths béing 
50 ft. and 100 ft.for both film and paper. For portable 
instruments a length of 25 ft. is recommended. The 
specification deals also with the thickness and perfora- 
tions of the film and paper and the dimensions of the 
tube-cores employed. The method of winding the 
materials on to the cores is prescribed. [Price 2s., 
postage included. ] 

Hessian Sandbags.— Our readers may recall that, some 
years ago, the British Standards Institution issued a 
series of specifications dealing with A.R.P. materials. 
Some of these no doubt will be cancelled in due course, 
but others may be revised where necessary and issued 
as normal British Standard Specifications. This action 
has already been taken in regard to B.S./A.R.P. No. 
57-1941, which deals with the rot-proofing of sandbags. 
This specification has been revised and is now re-issued 
as B.S. No. 1214-1945, Covering hessian sandbags and 
rot-proofed hessian sandbags. It is divided into two 
sections, the first of which deals with the properties of 
the hessian and with the method of making the bag. 
The second section contains particulars of the approved 
rot-proofing processes which may be carried out either 
on the finished bags and on the material before it is 
made up into bags. In the latter case the sewing 
twine end the tying strings must also be rot-proofed by 
one of the prescribed methods. [Price 2s., postage 
included.] 

Oil Stains for Wood.—A new specification, B.S. No. 
1215-1945, covers oil stains required for finishing 
builders’ joinery in house-building work, but it is not 
necessarily limited to that application. The specifica- 
tion prescribes that the stain shall be a smooth uniform 
dispersion of bitumen or suitable translucent pigment, 
with or without a soluble dyestuff, in drying oil or resin, 
with an appropriate hydrocarbon solvent. The stain 
must be free from aggregates liable to cause streakiness 
and must give a level surface. The specification con- 
tains descriptions of tests to be applied to stained wood 
specimens for colour, light fastness, drying and resist- 
ance to rubbing, and effect on superimposed varnish. 
[Price 2s., postage included. ] 





BOOKS RECEIVED. 

University of IUinois. Engineering Experiment Station. 
Bulletin No. 356. Heat Emission and Friction Heads 
of Hot-water Radiators and Convectors. By FREDERICK 
E. GIESECKE and PROFESSOR ALONZO P. Kratz. The 
Director, Engineering Experiment Station, University 
of Illinois, Urbana, Ill., U.S.A. [Price 50 cents.] 

Wiley Engineering Handbook Series. Handbook of Mineral 
Dressing. Ores and Industrial Minerals. By PRoFEs- 
SOR ARTHUR F. TaGGART. John Wiley and Sons, Incor- 
porated, 440, Fourth-avenue, New York 16, U.S.A. 
Chapman and Hall, Limited, 37/39, Essex-street, 
Strand, London, W.C.2. 

Engineering for Dams. In three volumes. Volume I. 
General Design. [Price 27s. net, or 4°50 dols.] Volume 
II. Concrete Dams. [Price 36s. net, or 6 dols.] Volume 
Ill. Earth, Rock-Fill, Steel and Timber Dams. (Price 
36s. net, or 6 dols.}) By WILLIAM P. CREAGER, JOEL D. 
JusTIN and JULIAN Hinds. John Wiley and Sons, 
Incorporated, 440, Fourth-avenye, New York 16, 
U.S.A. Chapman and Hall, Limited, 37/39, Essex- 
street, London, W.C.2. 

Labour’s Opportunity : The Road to Live and Let Live. 
With Appendiz on the Beveridge Plan. By A. GRANT 
McGrecor. Sir Isaac Pitman and Sons, Limited, 
Parker-street, London, W.C.2. [Price 1s. net.] 

Technological Museum, Sydney. Bulletin No. 2. Com- 
mercial Eucalyptus Oils. Fourth edition. By A. R. 
PENFOLD and F. R. Morrison. The Curator, Techno- 
logical Museum, Harris-street, Sydney. [Price 1s.] 





PERSONAL. 


Sm GEORGE EDWIN BalLey, O.B.E., M.Sc., M.I.E.E., 
M.I.Mech.E., M.I.P.E., who was made chairman of the 
Metropolitan-Vickers Electrical Company, Limited, Trag- 
ford Park, Manchester, 17, in March, 1944, has now been 
appointed managing director of Associated Electrica} 
Industries, Limited. 

‘Sir FREDERICK HANDLEY PaGE, C.B.E., F.R.Ae.S., 
M.Inst.T., has been elected President of the Royal Aero- 
nautical Society for the 1945-46 session. Dr. H. Roxper- 
Cox, D.I.C., B.Se., F.R.Ae.S., and Sm OLIVER Sim- 
MONDS, M.A., F.R.Ae.S., M.P., have been elected vice- 
president The president and vice-presidents will take 
office on October 1, next. Sir Frederick Handley Page 
has also been elected President of the Institute of Trans- 
port for the 1945-46 session. 


Dr. C. C. Paterson, O.B.E., M.Inst.C.E., M.1.E.£., 
F.Inst.P., F.R.S., has been appointed chairman of the 
Committee on Radio Interference, recently set up by the 
Council of the Institution of Electrical Engineers at the 
request of H.M. Postmaster-General. 


Mr. H. WARREN, M.Sc., M.I.E.E., M.1.A.E., who was 
elected to the board of The British Thomson-Houston 
Company, Limited, Rugby, in 1938, as director of 
research and was recently appointed director of research 
and engineering, has now been made managing director 
of the company. 


Mr. JoHN CARSON, manager of Harland and Wolff, 
Limited, Liverpool, has been elected chairman of the 
Dry Dock Owners’ and Repairers’ Central Council, for 
1945-46. Mr. R. H. SrepHEeNson, director and general 
manager of Smith’s Dock Company, Limited, North 
Shields, has been elected senior vice-chairman, and Mr. 
G. 8S. OroMaR, general manager of the repairing and dry 
docks department, Barclay, Curle and Company, Limited, 
Glasgow, junior vice-chairman. 


Mr. L. C. Sourucorr, B.Sc., M.I.Mech.E., has been 
appointed chief engineer of The Superheater Company, 
Limited. 


Mr. C. W. REED, B.Sc., a senior ship and engineer 
surveyor of Lloyd’s Register of Shipping, has been ap- 
pointed technical representative of the Ministry of War 
Transport in Northern France. His headquarters are at 
Dieppe. 

Mr. HARRY BACKHOUSE has been appointed manager 
of the steelworks, at Rotherham, of Peter Stubs, Limited, 
in succession to Mr. F. R. FURNISS, who has retired owing 
to ill-health. Mr. Backhouse was employed for a 
number of years by James Neill and Company (Sheffield), 
Limited, in the capacity of commercial manager and 
steel-sales manager. 

Mr. Bast. SANDERSON and Mr. E. H. Watts have 
been re-elected, respectively, chairman and vice-chairman 
of the Executive Council of The Shipping Federation. 


Mr. C. E. HOLMSTROM, who has been a special directo? 
of Firth-Vickers Stainless Steels, Limited, Sheffield, since 
1935, has now been appointed deputy managing director 
of the company. 


Mr. J. M. OSBORNE, A.M.Inst.C.E., has been elected a 
director of Dorman, Long and Company, Limited. He 
joined the bridge department of the company in 1926 
and has held several important appointments, including 
that of managing director of Dorman Long (Africa), 
Limited. 

Mr. A. G. CLAUSEN has been appointed manager of 
the refrigerating department of Peter Brotherhood, 
Limited, Peterborough. This department is being 
greatly extended. 


Dr. STEPHEN MIALL, B.Sc., who has been Editor of 
our contemporary, Chemistry and Industry, since January, 
1923, retired on June 1. Mr. T. W. JONEs, for many 
years Editor of The Industrial Chemist and related 
journals, has been appointed Editor and manager of the 
publications of the Society of Chemical Industry. 

Mr. J. T. ATKINSON, secretary of the Cleveland Mine 
Owners’ Association, the North East Coast Blast-Furnace 
Section of the Iron and Steel Trades Employers’ Associa- 
tion, and the Tees Wharf Owners’ Association, is retiring 
after 64 years’ service. 

Mr. W. A. FarRHURST has been elected chairman of 
the Scottish Branch of the Institution of Structural 
Engineers for the session 1945-46. Mr. A. G. F. RUSSELL, 
35, MacLellan-street, Glasgow, S.1, has succeeded Mr. 
R. H. SHARPE as honorary secretary, on the latter's 
resignation owing to increasing pressure of work. 

Messrs. E. H. JONES (MACHINE TOOLS), LIMITED, 
Edgware-road, The Hyde, London, N.W.9, have been 
appointed sole selling agents for this country for the range 
of precision dual key-seating machines manufactured by 
Messrs. CARTER AND WRIGHT (ENGINEERS AND MACHINE 
Toots), Lim1TeD, Halifax. 

Messrs. MircHELL RoPEWAyYS, LIMITED, have moved 
to larger offices at Mitro House, 7, Lincoln-road 
East, Peterborough (Telephone: Peterborough 2417. 
Telegrams : Mitro, Peterborough). The firm’s head office 
is at 1, Bedford-square, London, W.C.1. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Scottish Steel.—There was a slight improvement in 
orders and inquiries last week, but the works are still 
operating only part-time. Plate mills are notably slack ; 
the heavier types of steel plates afe in little demand, the 
bulk of the orders being for the thinner descriptions. 
Sections and merchant bars are also quiet. Re-rollers 
are the slackest section of the whole steel industry in the 
West of Scotland, and yet, curiously enough, those 
rolling sheets are by far the busiest of any. Sheetmakers 
have more business on hand than they can conveniently 
handle, and are having to impose a voluntary rationing 
of their customers in order to ensure delivery of high- 
priority quotas. Galvanised sheets are very active, but 
the lack of skilled labour is still handicapping producers, 
and delivery dates are months ahead. The blast- 
furnaces at Gartsherrie, belonging to Bairds and Scottish 
Steel, Limited, are to be replaced. 

Scottish Coal.—The position of the coal industry re- 
mains very difficult. Lanarkshire is being subjected to 
a series of recurring stoppages in the Shotts Area. The 
loss of output is making it impossible to niaintain 
deliveries against the scheduled requirements of the 
“ programme,” and any interference with this pro- 
gramme in present conditions means that someone has 
to suffer. Already the Control is finding difficulty in 
obtaining extra coal for public utilities for the coming 
holiday period. The railways are to get a little additional 
quota, beginning this week. ~ More trains are being run 
and the additional coal, it is stated by officials, will have 
to come off the domestic allocation. The domestic 
market is only getting roughly 70 per cent. of its scheduled 
basic tonnage, and the merchants say that this only 
allows consumers enough for 4heir immediate require- 
ments. Re-stocking is making little progress, according 
to market accounts, though the merchants have been 
directed to put 10 per cent. of their coal receipts.on the 
ground for next winter. The Control, however, cannot 
enforce stocking effectively owing to the irregularity of 
merchants’ supplies. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Shortage of labour is the main 
obstacle to a prompt switch-over from war to peace pro- 
duction of iron and steel. The market continues to feel 
the unsettling influence of the general election, but a more 
cheerful note is developing and confidence in a consider- 
able expansion of ordinary business is growing. Buyers 
at home and abroad have substantial orders to place for 
material for the usual commerciah undertakings when 
conditions permit restriction in tonnage distribution to 
be discontinued. Some plants manufacturing heavy com- 
modities are not fully employed, but, on the whole, out- 
put is being maintained at a satisfactory level. The shrink- 
age in make is most marked at the heavy rolling mills. 


Foundry and Basic Iron.—Supplies of ordinary foundry 
pig are moving steadily into consumption and the increas- 
ing demand will necessitate some expansion of output in 
the near future. The local make is still small and North 
East Coast founders would appreciate larger delivéries 
of Midland brands. Light-castings plants are more 
actively engaged than has been the case for some time 
and require larger quantities of pig. The output of basic 
iron is adequate for the needs of the makers’ own consum- 
ing plants but provides none for the market. 


Hematite, Low-Phosphorus and Refined Iron.—Condi- 
tions in the East-Coast hematite branch of trade have 
improved but cannot yet be described as quite satisfac- 
tory. The tonnage available for distribution is increasing 
and most demands are receiving attention, but the 
rationing of authorised users is still essential. Outputs of 
low- and di phosphorus grades and of refined iron 
are absorbed by the needs of local consuming plants. 

Manufactured Iron and Steel.—Supplies of semi- 
finished iron remain ample for users’ requirements and 
there are few new features in the various branches of the 
finished-iron industry. Makers of steel semies, however, 
have difficulty in coping with the heavy demand and 
manufacturers of most classes of finished steel have well 
filled order books. Re-rollers have a great deal of work 
to execute and are calling persistently for larger deliveries 
of sheet bars and billets. Light steel sheets, both black 
and galvanised, are sold about as extensively as the 
makers condider desirable? Further orders cannot be 
placed for delivery Before well into the last quarter of the 
year. Bookings for light sections are satisfactory, rail 
mills are very busily employed, and plants producing 
colliery requisites are actively engaged but shipbuilders 
are specifying for smaller parcels of plates and angles and 
orders for heavy joists and channels are much needed. 


Scrap¢—The better categories of iron and steel scrap are 
wanted in large quantities. The descriptions in most 


demand are heavy steel, machinery metal and also good 
cast irom serap. 











NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 


The Wash Coal Trade.—A young South Wales coal- 
owner, Mr. J. C. Gridley, has been appointed inde- 
pendent chairman of the European Coal Organisation 
which has been set up in London. It will form an 
advisory body which will make recommendations with 
the object of ensuring a fair allocation in Europe of the 
exportable surpluses of coal. The British Government 
has been joined in this body by the Governments of 
Belgium, Denmark, France, Greece, Luxembourg, the 
Netherlands, Norway, Turkey, and the United States. 
Some comment has been caused locally by the fact that 
neither Russia nor Poland will be members of the body. 
Mr. Gridley is a director of Cory Brothers and Oom- 
pany Limited, and of Gueret, Llewellyn and Merrett, 
Limited, and has had considerable experience of the coal 
trade abroad. Being an expert onthe Italian market, he 
was invited, in 1943, and accepted the invitation, to join 
the fuel section of Amgot in Italy. He had several other 
important posts, including that of economic adviser to 
Mr. Harold Macmillan on the Mediterranean Commission~" 
Supplies of almost all grades were difficult to secure for 
early delivery on the Welsh steam-coal market last week. 
The demand on home account showed no sign of abate- 
ment and most producers were kept fully occupied in 
fulfilling orders already on their books in respect of the 
needs of the high-priority users in both the home and 
export markets. In the latter section, shipments were 
on steady lines, but there was still no indication of any 
early return to normal trading conditions. Order books 
are well filled for some time ahead in respect of the large 
classes for which there was a sustained demand. Inquiry 
was keen for the sized and bituminous smalls which, 
however, were virtually off the market and very strong. 
The best dry steam classes were busy and were firm, 
but some of the lower qualities were quietly available. 
There was a good demand for cokes and patent fuel. 


Swansea Steel-Sheet Industry.—The market report issued 
by the Incorporated Swansea Exchange states that, last 
week, there was little, if any, change in the condition of 
the tin-plate industry. A fair volume of business was 


| transacted with home consumers, chiefly for delivery 


during the third quarter of the present year, as makers 
were fully committed up till the end of June. The export 
market was still very restricted and only limited quanti- 
ties were being disposed of. Steel sheets continued to be 
in request and orders could only be placed for forward 
delivery. Iron and steel scrap was quiet as most con- 
sumers had good supplies, either in stock or purchased for 
early delivery. The prices of iron and steel products 
and of non-ferrous metals were as follows: Standard 
quality coke tin-plates, per box of 108 Ib., containing 
112 sheets measuring 20 in. by 14 in., 29s. 9d. f.o.r. for 
home consumption and 30s. 9d. f.o.b. for export. Tin- 
plates carrying heavier coatings of tin, 30s. and 30s. 44d. 
per box f.o.r. for home consumption. Unassorted tin- 
plate base uncoated plates, 25s. 9d. per box f.o.r. at 
makers’ works. Galvanised corrugated steel sheets, No. 
24 gauge, in bundles, 26/. 2s. 6d. and steel-sheet and tin- 
plate bars, 121. 2s. 6d., all per ton delivered. Welsh 
hematite pig-iron 7/. 9s., and Welsh basic pig-iron, 
6l. 15s. 6d., both per ton delivered, and both subject to a 
rebate of 5s. The distribution of supplies o lic 
tin is controlled and the price of the metal is . a tom 
The maximum control price of fire-refined copper (con- 
taining not less than 99-2 per cent. of the metal) is 
601. 10s. a ton, and that of high-conductivity electrolytic 
copper 621. a ton. The maximum control price of good 
soft pig lead is 251. a ton and that of spelter 261. 10s. a 
ton. 





MANUFACTURE OF DIESEL ENGINES AND ELECTRICAL 
MACHINERY IN INDIA.—Messrs. Kirloskar Brothers, a 
well-known Indian engineering firm, recently sent two 
representatives to England, their object being to com- 
plete arrangements for the manufacture, in India, of 
high-speed modern Diesel engines and electrical products, 
consisting of rotating electrical machines, transformers 
and switchgear. As a result of the visit, an agreement 
has been completed between Messrs. Kirloskar and 
British Oil Engines (Export), Limited, acting on behalf 
of Mirrlees, Bickerton and Day, Limited; Petters, 
Limited ; J. and H. McLaren, Limited ; and Oil Engines 
(Coventry), Limited, the engines manufactured by Field- 
ing and Platt, Limited, and sold under the name of 
Petter-Fielding being also included in the agreement. A 
similar agreement has been entered into with the Rrush 
Electrical Engineering Company, Limited, Loughborough. 
Under the agreement the Indian firm will extend their 
existing modern plant to enable them to manufacture 
every type of oil engine, ranging from 1} brake horse- 
power to 1,500 brake horse-power, and the electrical pro- 
ducts mentioned above. Provision has also been made 
for the exchange of information between the parties and 
for the training of Indian personnel at the factories repre- 





sented by British Oil Engines (Export), Limited, and at 
Loughborough. 


| direction. 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 


RoyaL Sanrrary Instirvore.—Saturday, June 39, 

10.15 a.m., The Usher Art Gallery, Lindum-road, Lincoln. 
(i) ‘“‘ The Influence of Housing Needs on the Planning 
Scheme,” by Mr. R. L. Stirling. (ii) “ The Water Under- 
taking and Its Contribution to the Nation’s Health,” by 
Mr. D. Whilteley. 
INSTITUTION OF CrvIL ENGINEERS.—Yorkshire Associa- 
tion : Saturday, June 9, 2.30 p.m., The Mansion, Round- 
hay Park, Leeds. Annual Genera] Meeting. (Preceded by a 
luncheon at 1 p.m.) Institution: Thursday, June 14, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
“Earth Pressure and the Stability of Slopes,’”’ by Mr. 
A. W. Skempton. . 

INSTITUTE oF EcoNOMIC ENGINEERING.—London 
Section: Saturday, June 9, 2.30 p.m., The Waldorf 
Hotel, Aldwych, W.C.2. Discussion on ‘‘ Co-ordination 
in Factory Administration,” to be opened by Mr. P. M. 
Garnier. 


INSTITUTION OF MECHANICAL ENGINEERS.—London 
Graduates’ Section : Saturday, June 9; 3.30 p.m., Storey’s- 
gate, St. James’s Park, Westminster, S.W.1. Three short 
papers on pumps, feed-water treatment and boilers. 

INSTITUTION OF CHEMICAL ENGINEERS and CHEMICAL 
ENGINEERING GRouP.—Tuesday, June 12, 2.30 p.m., 
The Geological Society’s Rooms, Burlington House, 
Piccadilly, W.1. “‘ The Use of Suspensions as Heavy 
Liquids,” Wy Messrs. L. W. Needham and 8. Lynch. To 
be preceded by a luncheon at Stewart’s Restaurant, 50, 
Old Bond-street, W.1, at 12.45 p.m. (Postponed from 
May 8.) 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Coventry 
Centre. Tuesday, June 12,7 p.m., The Technical College, 
Coventry. “ A Survey as to Possible Improvements in 
Lighting of Automobiles and Public Service Vehicles,” 
by Mr. Wilfrid Lund. 5 

INSTITUTE OF BRITISH FOUNDRYMEN.—Friday, June 
15, 7.45 p.m:, and Saturday, June 16, 9.30 a.m., 11.15 
a.m., and 2.15 pgm., The Waldorf Hotel, Aldwych, W.C.2, 
42nd Annual Meeting. Members of THE IRON aND STEEL 
INSTITUTE are invited to attend. For programme, see 
page 368, ante. (The Friday meeting will be preceded 
by a dinner at 6.45 p.m., and a luncheon will be held on 
the Saturday at 12.45 p.m.) 





NOTES FROM SOUTH YORKSHIRE. 
. . SHEFFIELD, Wednesday. 

Tron and Steel.—Lack of sufficient skilled and unskilled 
labour éontinues to hamper progress with the execution 
of many pe orders and some export business. There 
are ample plies of raw and semi-finished materials, 
but often their release is granted tardily. Makers of 
shipbuilding materials are heavily booked, and there 
are many months’ work on the books in connection with 
the reconditioning of various types of vessels and the 
construction of new cargo tonnage. Steel manufacturers 
are renewing their old associations with the motor-car 
industry, in spite of complaints from some big users 
that. prices of steel are too high. Production costs are 
much higher than manufacturers wish, but they have no 
control over the high prices of coal and coke, and the 
high rates of wages all round. Some concern is expressed 
at the statement. that South African steelmakers are 
producing stainless steels much cheaper than can be 
made in Sheffield and contemplate competing with British 
and American manufacturers. 


South Yorkshire Coal Trade.—Coal is in very short 
supply, but production is beginning to recover from the 
two holidays; there is not sufficient coal and coke, 
however, to satisfy requirements. The railways are 
pressing for larger deliveries, and ustrial users are 
perturbed at the low level of their Gas coal is 
eagerly sought, and there is a strong demand from 
electricity undertakings “whose bunkers are depleted. 
House coal is in short supply, and deliveries to consumers 
are on a summer basis. Coking coal is in good demand, 
and*the make of coke is fairly satisfactory. Export 
business is confined to cargoes under Government 





Tue IRON AND STEEL I —The 76th annual 
general meeting of the Iron and Steel Institute which 
was to have been held on May 9 and 10, but was post- 
poned on account of the VE holidays, will now be held 
at the Institution of Civil Engineers, Great George-street, 
London, S.W.1, on Wednesday and Thursday, July 11 
and 12. A luncheon will be held at the Connaught 
Rooms, Great. Queen-street,; London, W.C.2; at 1 p.m. 
for 1.15 p.m., on July 12. No change has been made in 
the programme of the technical sessions, the order in 
which the papers will be presented and diseussed being as 





®iven on page 308, ante. 
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the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 
Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMP te par 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to “ ENGINEERING,” Ltd, 
Cheques should be crossed “‘ The National Provincial 
Bank, Limited, Charing Cross Branch.” Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING ” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdom... £3 5 0 
For Canada— 
Thin paper copies ................ £2.18 6 
ick paper copies ............ £ 3 0 
For all other places abroad— 
Thin Fr copies ................ 
Sait plow sake ereeeeatte 3 7 8 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 


the Publisher, mentioning the nt’s name and 
address. ag 








ADVERTISEMENT RATES. 


Terms for displayed advertisements on the 

art paper wrapper, on the inside black and white pages 
and in the buff art paper two-colour supplement, as 
well as for insets, can be obtained on application to 
the “ © pages are 12 in. deep and 9 in. 
wide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 


The charge for advertisements classified under the 
samy of “Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and Is. 6d. per line up to one inch. The 
line averages six words and when an advertisement 
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AVIATION AND MANKIND. 


TxovcsH the list is fairly long of those inventors 
and industrial pioneers whose ideas had the mis- 
fortune to be born before their time, many of the 
most outstanding have enjoyed the experience of 
knowing beyond question that they had given to 
the world something new and valuable, which the 
world had recognised as such. James Watt was 
certainly one of these, Parsons was another; but 
there must be many scores of others who, in their 
closing years, looked around and were led to wonder 
whether, after all, the pursuits which had made them 
famous might not have been deferred a while longer 
to give human nature and human ethics a better 
opportunity to adapt themselves to the advance of 
science and to learn to use it wisely. In that cate- 
gory, perhaps, might well be found some of those to 
whom are due the more rapid developments in 
transport. The internal-combustion engine is com- 
monly blamed for a great deal of what is regrettable 
in modern civilisation, but to hold this view is some- 
what narrow ; it is not the engine which is harmful, 
but the use that is made of it—this much is generally 

On a closer examination, however, it will 
be found that the most significant of the tendencies 
which seem so deplorable have arisen from one 
class only of the various applications of the internal- 
combustion engine, namely, its employment for 
purposes of independent locomotion. 

This is a curious circumstance and one, we believe, 
which has received less than its due amount of 
attention in this country, though there are indica- 
tions that its implications have been studied more 
carefully abroad. There are some grounds for 
supposing that the failure of Hitler’s much-adver- 
tised programme for the production of the “ People’s 
Car ” was not attributable solely to teething troubles, 
or even to a desire to use the manufacturing organis- 
tion, created ostensibly for this purpose, as a con- 
venient means to produce other goods of a more 
warlike character. It is possible (to put it no 
higher) that he and his advisers recognised at an 
early stage the enhanced difficulty of keeping a 
nation under a rigid control if any large proportion 
of its constituent units possessed the means to move 
about the country quickly and independently, and, 
it might be, to gather for clandestine purposes and 
then speedily to disperse. One of the surest tests 
of a truly free community is the freedom of its 
individual members to move about as they will, 





in aviation depends on the user of the aircraft, and 
it is little to the point to observe that the same 
applies to such elementary inventions as the knife, 
which, in its various forms and developments, has 
probably killed more men than have firearms; or 
the wheel, which was early put to lethal use; or 
cooking utensils, which must have caused, slowly 
but surely, the derangement even unto death of more 
stomachs than ever Napoleon’s armies marched on. 
The termination of a war in which the fate of an 
empire has hung upon a few Hurricanes and Spit- 
fires affords a fitting excuse and an appropriate time 
to consider this matter afresh; as did Dr. T. P. 
Wright, United States Administrator of Civil 
Aeronautics in the Wilbur Wright Memorial Lecture 
—the 33rd of the series—which he delivered on 
May 31 to the Royal Aeronautical Society. ‘‘ Avia- 
tion’s Place in Civilisation ’’ was his subject ; and 
though victory had not yet been won in Europe when 
the lecture was written, it was near enough for Dr. 
Wright to see clearly that it was not far away. 

Dr. Wright came as no stranger to the Royal 
Aeronautical Society, for he visited this country in 
1938 for the purpose of presenting a paper on 
“ American Methods of Aircraft Production.” At 
that time, he recalled, he had not long returned from 
Germany, where he had seen evidences of German 
strength in the air that could only mean the inten- 
tion to make-war. He expressed this opinion and 
warned his hearers to prepare themselves for the 
coming aggression, in an after-dinner speech to a 
small audience of the society's members; but at 
that stage there was little that they could do, save 
organise their affairs to meet the attack if it came. 
If his speech had been delivered in more public 
circumstances, at that time, undoubtedly it would 
have caused acute resentment in some quarters ; but 
if his warning had been acted upon, the war in the 
west might have been shortened materially. It is 
even possible that the war in the East might never 
have begun; though this is doubtful in considering 
a people so ignorant, on the whole, of the world out- 
side their own borders as the Japanese appear to be. 

Having outlined his own long connection with 
civil and military aviation, by way of justifying 
the opinions he was about to express, Dr. Wright 
defined his subject rather more fully than in the 
title of his lecture. “‘ Aviation, of course,” he 
said, “is the art of flying. Civilisation is a con- 
dition of human communities, characterised by 
political and social organisation and order; ad- 
vancement in knowledge, refinement, and the arts ; 
and continuous progress in the realisation of social, 
cultural and religious values. The problem which 
we must see and really appreciate exists is, there- 
fore: can we so manage aviation that it will con- 
tribute to the development of civilisation ? ” 

Dr. Wright considers that it can be done, but 
his statement of the problem makes no attempt to 
diminish the difficulties of preventing international 
misunderstandings from developing into active 
warfare. It is a matter of historical fact, as he 
premises, that ‘‘ States armed individually and 
competitively in the name of national defence, 
eventually have gotten into war” and that “A 
league of States, itself unarmed in policing weapons, 
has been powerless to forestall individual national 
rearmament and to prevent war.” He suggests 
that “ possibly from these and other facts it could 
be established that a group of nations, united in 
peaceful purpose and collectively possessing a police 
force of sufficient speed and mobility, could prevent 
wars.” The obvious difficulty is to keep them 
“* united in peaceful purpose,” especially in the face 
of disruptiye influences backed by skilful pro- 
paganda an tie adroit use of modern broadcasting 
resources ; but it is axiomatic that a more intimate 
acquaintance between nations is a long step towards 
a realisation that the vast majority of the human 
race desire nothing more than to pursue their normal 
avocations in peace. There are few international 
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problems that will not yield to the solvent of a 
common goodwill, and the best contribution that 
aircraft can make to the welfare of the world is to 
promote mutual understanding by bringing the 
peoples of the world closer together. 

Accepting (since it has been so amply demon- 
strated) the part that aircraft can play in warfare, 
and their suitability in the right hands for policing 
duties, it is instructive to consider the possible con- 
tributions that aviation can make towards economic 
development. Fast passenger, mail, and express- 
goods transport is the first and most obvious ; 
although most long-distance flying of this kind is 
still undertaken for military purposes, the improve- 
ment of air-mail services is a fact that is appre- 
ciated by millions who have relatives in the Forces 
overseas, and nothing less effective will be tolerated 
in peace time. Some of the forecasts of immense 
passenger traffic by air after the war appear to 
ignore the point that most of the individual tax- 
payers in the warring nations will have to watch 
their finances very carefully for a long time to come. 
Dr. Wright is of the opinion that a round-trip 
transatlantic charge of 300 dollars is “ certainly 
attainable,”’ and that, with such a stimulus, “ over- 
ocean travel may well approach the almost astro- 
nomical figures that some authorities have pre- 
dicted”; but the indications are that, in the future, 
there are going to be many more people than ever 
before, on this side of the Atlantic, at all events, 
who will have to think hard whether they can afford 
to travel atall. Business trips alone will not build 
up a traffic of ‘‘ almost astronomical ’’ proportions. 

Taxi services over short distances will be more 
widely used than befere—this much is certain ; 
and, as Dr. Wright pointed out, there are many of 
what he calls “charter services”’ for which air- 
craft are invaluable, such as crop dusting, in- 
secticide spraying, fire-spotting, fish location, aerial 
photography and map-making, and the supply of 
necessities and equipment to isolated persons or 
communities. These are services which are bound 
to expand ;' and, we think, Dr. Wright might have 
added another to them—the use of the air ambulance 
to convey urgent cases quickly to centres where 
the best medical and surgical equipment is avail- 
able. It is interesting, incidentally, as an example 
of how a bane is so often followed by an effective 
antidote, that the development of insecticides of 
almost phenomenal potency promises to counter the 
very real danger that disease might be spread by 
insect “* passengers ”’ in long-distance aircraft. 

Assuming that the creation of an effective inter- 
national air police force can be implemented satis- 
factorily—Dr. Wright estimates that it would 
require some 50 bases and a total force of about 
50,000 aircraft of all types—there should be a 
general reduction in the expenditure on armaments 
of other kinds. When this burden has been lifted, 
more money should be available for promoting 
peaceful aims and occupations; and, with in- 
creased international trade, there should develop 
a greater community of interest between nations, 
leading to more frequent consultations on matters 
requiring united attention and action. In this con- 
nection—really a branch of transport—the uses of 
aircraft have been demonstrated very fully during 
the war, and it must be recognised that air transport 
marks a definite advance towards the realisation 
of Tennyson’s vision of “the Parliament of Man, 
the Federation of the World.” Whether this is yet 
within the capacity of man to operate successfully 
is another matter ; the general impression conveyed 
by existing legislatures suggests that the time is 
not ripe for it. There can be no question, however, 
that it is now possible to organise such a deliberative 
assembly, and to implement its decisions quickly, 
by the use of aircraft ; but to make sure that such 
centralised powers are effective, and effective only 
for the good of humanity, would seem to require a 
general level of education, ethics, intelligence, and 
worldly wisdom that is still a long way from attain- 
ment. Aviation can do much to accelerate the 
processes of evolution, but no technical perfection 
of machines or services can by itself determine what 
direction that evolution will take; and it is too 
much to hope that the human race will never again 
throw up an evil genius, concerned only to gain 
power and to enslave his fellow men. 





MAXIMUM DEMAND AND 
GENERATING CAPACITY. 


THE extent to which the maximum demand on 
the electricity-supply systems of this country will 
be affected by the termination of the war in Europe 
must be largely a matter of speculation. Assum- 
ing that Japan does not collapse before, it should 
be possible for official circles, which have the 
necessary information, to make a reasonably accu- 
rate estimate of the munitions load over next 
winter, but the civilian industrial demand is difficult 
for any one to forecast. Whatever ambitious pro- 
gramme of “‘ work for all” may be put in hand, the 
change-over of many industrial plants from a war 
to a peace footing must be a relatively lengthy 
process and there may well be a period during 
which industrial demand may show a decline. 
In view of the poverty of the world in stocks of 
civilian goods of almost every kind, there is little 
doubt that a period of great industrial activity 
will ultimately oecur, but its onset may be delayed. 
This, however, is a possibility, not a certainty, and 
those who are responsible for electricity supplies 
would have no justification for assuming that load 
conditions over the next winter will show any 
improvement on that which has just passed. 

It may be supposed that the Ministry of Fuel 
and Power has more information about probable 
power demands during the next year or so than 
any other body, and its reading of the situation 
evidently is that conditions are again likely to arise 
in which demand exceeds generating capacity, so 
that supply to some customers, or some areas, may 
have to be cut off temporarily. That this opinion 
is held is shown by the fact that the Ministry has 
asked the Electricity Commissioners to seek the 
co-operation of all electricity undertakings with a 
view to reducing to a minimum the inevitable loss 
and inconvenience to industrial and domestic con- 
sumers. In order to comply with the request of 
the Ministry, the Electricity Commissioners have 
issued a cireular letter, to the chief engineers and 
managers of all electricity undertakings, containing 
various suggestions designed to facilitate the object 
in view. gThe letter states that ‘‘ some shedding of 
load niwy be unavoidable during the next two 
winters, especially in the event of a severe cold 
spell.”” The reference to the next two winters is 
of interest. It may be read to mean that in the 
opinion of the Commissioners the leeway in the 
construction of new stations, and the extension of 
old, which inevitably accumulated during the 
European war, will not be made up even by the 
winter of 1946-47. 

That some measure of co-operation of the kind 
suggested by the Ministry is already in operation 
is shown by the fact that the letter states that a 
number of undertakings, which are supplying large 
power consumers, have been able to make satis- 
factory arrangements by which, on receipt of a 
telephone message, the industrial load in certain 
factories is reduced by the amount required, so 
that supplies to domestic consumers, shops, hospi- 
tals and factories engaged on continuous process 
work are not affected. The extension of this proce- 
dure is advocated and undertakings which have 
not as yet made such arrangements are requested to 
investigate their possibility. A regime of this kind 
clearly demands the willing co-operation of large 
industrial consumers and a list of such consum- 
ers, with the extent of possible load reduction in 
each case, should be prepared. This could then 
be divided into groups arranged so that no one 
consumer would be asked to curtail his demand 
more frequently than was absolutely neces- 
sary. For undertakings with no large industfial 
consumers, districts should, in emergency, be dis- 
connected in rotation, but as far as possible inter- 
ruption of supplies to continuous-process works and 
hospitals should be avoided. 

In order to facilitate the operafion of schemes of 
this kind, the Central Electricity Board, whenever 
possible, will notify undertakers before midnight 
that there are signs that load shedding is likely to 
be required during the following morning. The 
information should be passed on to industrial con- 
sumers to enable them to make the necessary 





emergency arrangeménts and to put themselves jn 
@ position to take prompt and effective action when 
the request for load reduction is issued. Under. 
takings giving bulk supplies to other systems should 
pass the information on to these second parties, 

These various suggestions, if put into operation, 
would do something to reduce the inconvenience of 
a difficult situation, but a fax,more satisfactory 
state of affairs would be established if the load 
responsible for the present morning peak could be 
spread more evenly over the day. The transfer of 
the peak from the evening to the morning, which 
has been one of the phenomena of the war, is doulht- 
less partly to be explained by the elimination of «|| 
display lighting and the general reduction of social 
activities after nightfall, but the restoration of 
amenities of this kind, although it would increase the 
evening demand, would presumably have no effect 
on the heavy morning load which has grown up. 
The increase in the morning demand over that of the 
afternoon is remarkable. In December, 1944, the 
difference in the national load was of the order of 
870,000 kW ; it is now 1,190,000 kW. 

The great increase in total load, which has taken 
place over the last few years, is clearly due mainly 
to increased industrial activity, pre-eminently for 
war purposes, but the same explanation cannot be 
assumed to account for the morning and afternoon 
differences. The average factory does not operate 
its power-driven plant more intensively before than 
after midday, and there can be little doubt that 
the domestic demand is the main factor in the situa- 
tion. Electricity undertakings, in the years before 
the war, devoted much successful effort to the culti- 
vation of the domestic load ; that success has now 
become an embarrassment. Shortages of solid fuel 
and domestic help have resulted in household 
electric appliances assuming increased importance 
in the home. The supply of new equipment has 
been strictly limited, but that already installed has 
been utilised on a greatly increased scale, and the 
present outlook in the coal industry suggests that 
this practice is likely to extend during next winter. 
One method of attempting to deal with the situation 
is to issue general appeals for economy, as has 
been done in the past. These, no doubt, have some 
success, but not enough to prevent demand exceed- 
ing generating capacity. 

In their letter, the Commissioners do not concern 
themselves with the intractable domestic load ; they 
confine their suggestions to industrial users. It is 
stated that “the possibility of load having to be 
shed during the coming winters would be greatly 
reduced, if not eliminated completely, if arrange- 
ments could be made by industrial consumers for a 
more substantial transfer of load from the morning 
to the afternoon period.” The phrasing of this 
sentence suggests that some such transfer has al- 
ready been effected and possibly heavy current-using 
operations which are not continuous might be timed 
to be carried out after midday, but it is not easy tosee 
that the average factory which runs continuously 
could make any arrangements of this kind. In order, 
however, that any steps which are possible should be 
taken the Regional Boards of the Ministry of Produc- 
tion and the Ministry of Food have been asked to 
co-operate and to take the matter up with large 
industrial consumers in their areas. 

An alternative method of attempting to meet 
the conditions created by the morning peak is to 
bring any surplus private plant which is available 
into operation. In referring to this, the Commis- 
sioners confine their recommendations to Diesel 
plant, and suggest that undertakers should investi- 
gate the possibility of making arrangements with 
the owners of any stand-by Diesel plant in their area. 
They state that they have knowledge of such plants 
in a number of industrial concerns and that the 
Air Ministry has indicated that the Diesel-driven 
plants in some of its establishments could be made 
available. Some industrial stand-by plants are 
probably designed to run in parallel with the public- 
supply system, but in other cases this may not be 
desirable or possible. In that event, “ special 
switching arrangements may have to be made. 
This is a very brief statement of what would be 
necessary and apparently not only switching arrange- 
ments but the complete isolation of certain factories, 
or areas, from the general system would be necessary. 
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NOTES. 
L.M.S. Rathway: Excuance or RESEARCH 
STaFFs. 


From time to time, there have been suggestions 
in our columns and elsewhere that technical-college 
and university teaching staffs would benefit greatly 
if there existed some arrangement whereby they 
could be seconded at intervals to take up industrial 
appointments and thus to acquire up-to-date know- 
ledge of the needs and outlook of industry. There 
have been great improvements, in recent years, in 
the facilities for fundamental research in univer- 
sities—for instance, the foundation of research 
fellowships by Imperial Chemical Industries, Limi- 
ted—but there are obvious advantages to be derived 
from a closer liaison between the research workers 
engaged in university laboratories and those em- 
ployed by large industrial undertakings: advan- 
tages to the individuals, whose vision could not fail 
to be broadened by such contacts, as well as to the 
cause of science in general. Industry can help to 
maintain the flow of new entrants into scientific 
pursuits by sending experienced research men to 
the universities to assist in teaching, and by giving 
university teachers opportunities to see the day-to- 
day working of industrial establishments and the 
types of problem that future university graduates 
will have to face: in short, the need is for a two- 
way traffic in scientific and instructional knowledge 
and skill. To meet this need, the board of directors 
of the London Midland and Scottish Railway have 
decided to introduce a plan which, for this country 
at any rate, possesses a considerable element of 
novelty. Each year, some members of the company’s 
research staff will be seconded to do fundamental 
research in their particular fields in universit 
laboratories. The hope is expressed that they will 
be invited by the universities to do some teaching, 
in the common interest. At ' e same time, the 
universities will be invited te 1 members of their 
staffs for six months or a 5 \~ (or even for shorter 
periods) to work in the railwa 4 research laboratory 
at Derby on applied problems in which they are 
interested on the fundamental side. They will 
have access to all departments of the railway— 
including civil, mechanical, electrical, signal, and 
road-motor engineering—and will be able to see for 
themselves how the results of research are applied 
on a large scale in railway operation. The research 
laboratory has a staff of some 70 university grad- 
uates and has sections dealing with engineering, 
metallurgy, chemistry, physics, paint, and textiles, 
the research programmes on which they are engaged 
being decided in consultation with a scientific 
advisory committee consisting of a number of 
eminent scientists in addition to the chief technical 
officers of the railway. At present, it is pointed 
out, the possibilities of the experiment are limited 
by shortage of manpower, but the chairman (Sir 
Thomas Royden, Bt., C.H.) and the board hope 
that eventually the scheme may contribute to a 
closer unde ing between the universities and 
2 ti especially on the engineering and scientific 
sides, 


THe British Founpry ScHoot. 


Founded in 1935, the British Foundry School, 
which was housed in the buildings of the Birmingham 
Central Technical College, had completed its fourth 
session in the summer of 1939, when, following the 
outbreak of the war, the governing body decided to 
close its doors until further notice, it being felt that 
all prospective students possessed foundry experi- 
ence which could best be utilised on productive 
work in the national emergency. During the past 
two or three years, however, there has been a 
steadily increasing demand that the school should 
be reopened, and, at a meeting of the governing 
body, held recently in London and attended 
by representatives of trade and research associa- 
tions, scientific and professional institutions, the 
Ministry of Education, technical and educational 
committees, and firms connected with the iron and 
steel and non-ferrous metal foundry industry, it 
was unanimously agreed that this should be done as 
soon as possible. At the meeting, special stresg was 
laid on the function of the school in promoting 





greater efficiency in the foundry industry and in 
creating a higher-grade personnel, thus making the 
industry more attractive to would-be entrants. 
Birmingham was regarded as the most suitable 
centre and the meeting felt that the school, as in 
pre-war years, should be associated with an educa- 
tional institution. One result of the meeting wae 
that a small committee of five members was 
appointed to consider ways and means of restarting 
the school. This committee will discuss such mat- 
ters as finance, students, staff and accommodation, 
and will report as speedily as possible to the govern- 
ing body which, itself, will require modification 
following changes in the industry during the war. 
During its four years’ existence, all the students 
who attended the school completed their courses 
satisfactorily and many of them are now occupying 
executive posts of considerable importance in the 
industry. The governing body confidently antici- 
pate, therefore, that, in the light of their experience 
at the school, old students will not hesitate to 
recommend as entrants those likely to profit by the 
course of instruction given. 


Tue Coat UtinisaTion Jormnt CounciL. 


On Thursday, May 31, the Coal Utilisation Joint 
Council gave a luncheon at the Dorchester Hotel, 
Park-lane, London, W.1,.to mark the opening at the 
London Building Centre, Conduit-street, W.1, of a 
public exhibition of new-type domestic heating appli- 
ances developed by the British Coal Utilisation Re- 
search Association for burning some form of solid 
fuel. Proposing the toast of the guests, Mr. Robert 
Foot, President of the Coal Utilisation Joint Council, 
said that, next to defeating Japan, the greatest pro- 
blems confronting this country to-day were housing 
and coal. Working on the development of more 
efficient heating appliances for the home, the British 
Coal Utilisation Research Association had been striv- 
ing to make an important contribution to the solu- 
tion of both these problems, with what degree of 
success could be judged by visitors to the exhibition. 
In replying, Major Lloyd George, the Minister of Fuel 
and Power, said that it was as important to increase 
the efficiency of utilisation of coal as to devise a way 
of increasing its production. A large proportion 
of the coal consumed in this country was utilised 
for domestic purposes in appliances that were 
extremely wasteful, and it.was to be hoped that 
conditions would soon permit the manufacture on a 
quantity basis of the newly developed appliances, 
as these promised savings of up to 50 per cent. in 
the fuel used. The exhibition will be open on 
weekdays from 10 a.m. to 7 p.m. until June 30. 
Most of the appliances shown are of the con- 
tinuously-burning, labour-saving type, ash removal 
being facilitated by shaking grates. The open fires 
are provided with some form of cover or sliding 
plate to close the combustion space and leave 
only a small passage for the products of com- 
bustion to escape to the flue. With the cover in 
use, a fire may be kept burning with a consumption 
of less than half a pound of coal an hour, The 
Hales Convector Fire exhibited, a form of which 
was described in ENGINEERING, vol. 151, page 28 
(1941), can be built into the house in such a way 
that it draws air from under the floorboards, thus 
eliminating drdughts in the room. Air not passing 
through the grate to support combustion is warmed 
by passing round the back of the firebricks and the 
flue, after which some of it is admitted to the room 
through louvres above the fireplace. The remainder 
of the warmed air passes by convection through a 
duct leading to the room above. Most of the appli- 
ances at the exhibition are suitable for use with coal. 
coke, anthracite or any of the proprietary smokeless 
fuels. 


MaRInNE EXHIBITION IN LONDON. 

An exhibition designed to interest the general 
public in maritime matters and entitled ‘‘ Salute the 
Royal and Merchant Navies Exhibition,” was opened 
by the Lord Mayor of London, Sir Frank Alexander, 
at the showrooms of Messrs. Rootes, Limited, evon- 
shire House, Piccadilly, London, W.1, on Thursday, 
May 31. It will remain open for a month and 
admission is free, though, since it forms part of the 
Lord Mayor’s National Appeal for Sailors of the 
Royal Navy, Merchant Navy and Fishing Fleets, it 





is hoped that liberal contributions will be made in 
response to the appeal. The money collected will 
be administered by King George’s Fund for 
Sailors. This fund includes among its objects 
the provision of hostels and clubs both at home 
and abroad, homes for aged seamen, hospitals 
and rehabilitation centres, libraries for ships, orphan- 
ages and schools for sailors’ children, and carries on 
other activities affecting the welfare of seamen and 
their dependants. From the point of view of the 
engineer, probably the most interesting exhibit is 
an undamaged example of the German one-man 
* Biber ’’ submarine. Some particulars of this boat 
will be found on page 413, ante, but a few additional 
details may be given. The hull is formed of three 
sections, each section welded and the three bolted 
together by sunk flanges, a construction apparently 
necessary to enable the machinery to be introduced, 
as, apart from the connng tower, there are only two or 
three small handholes in the shell. Diving is 
effected by manipulation of a small hydroplane 
situated directly below the rudder, the lower edge 
of which is cut away at an angle. A Chipchase 
life-saving raft as used on board merchant ships is 
also of considerable interest. For the rest, the 
exhibits are well chosen to appeal to the less techni- 
cally-minded, and consist of such equipment as echo- 
sounding apparatus, wireless sets for lifeboats, model 
cabins of various sorts, etc. In addition, there is a 
display, accompanied by a spoken commentary, of 
the landing operations on ““D” day. As was 
pointed out by Lord Burntisfield, Parliamentary 
Secretary to the Admiralty, who spoke in support 
of the Lord Mayor at the opening ceremony, the 
exhibits were not museum specimens but, for the 
most part, éxamples of equipment and weapons in 
actual daily use at present. There was still, he said, 
a very great task confronting the maritime services 
in the war in the Pacific, not only in actual fighting 
but in the transport of masses of men and material 
over enormous distances. He hoped that the exhibi- 
tion would be well attended and that the Fund 
would be generously supported. 


Tur Newcomen Socrety. 


The summer meeting of the Newcomen Society 
was held on Saturday, June 2, at Bewdley, Wor- 
cestershire, where a contingent of London members, 
headed by the President, Mr. Stanley B. Hamilton, 
M.Sc., was joined by a number from the recently- 
formed Midland branch of the society and others 


from Manchester, Sheffield and elsewhere. Those of ° 


the party who had arrived on the previous evening 
were the guests of the Mayor (Councillor G. Morton 
Smith) and the Mayoress at a reception in the Town 
Hall. Bewdley, though almost devoid of present- 
day engineering activity, offers to the hietorically- 
inclined engineer a notable example of Telford’s 
skill as a builder of stone bridges, and, in the museum 
maintained at Tickenhill Manor by Mr. and Mrs. 
J. F. Parker, many interesting and some unique 
relics of the former industries of the neighbourhood. 
Practically the whole of the Saturday was spent by 
the Newcomen members at the Manor, where they 
were able to inspect, to mention only a few items in 
the very large collection, a needlemaker’s finishing 
bench, possibly the only remaining example of a 
pewterer’s lathe of the early Nineteenth Century, 
horners’ and combmakers’ equipment, and a number 
of models, early bicycles, experimental dynamos, 
etc., made by founders of the firm of Messrs. Tangyes, 
Limited. In an address on the subject of bygone 
local industries, Mrs. Parker, who is a daughter of 
Joseph Tangye, included some interesting reminis- 
cences of her family’s connections with Cornish 
engineering in the time of James Watt—whose 
garret workshop, it may be recalled, was preserved 
for posterity by her uncle, George Tangye, who lived 
for many years in Watt’s house, Heathfield Hall. 





Oxy-ACETYLENE FUSION WELDING REPaIRS.—A smal 
booklet on the repair of cylinder heads, blocks and valve 
seats by oxy-acetylene welding issued by Messrs. Suffolk 
Iron Foundry (1920), Limited, Stowmarket, is of interest, 
apart from the general information it contains on the 
subiect, for drawings and directions for the manufacture 
of two types of “ home-made ” burners for use with coal 
gas for the preheating process of such welding operations. 
Clear illustrations of such operations are included. 
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THE INSTITUTION OF 
NAVAL ARCHETECTS. 
(Continued from page 435.) 

THE spring meeting of the Institution of Naval 
Architects was resumed on the morning of Thursday, 
April 19, when two papers were presented. The 
first of these was “‘The Dynamics of Launching,” 
by Mr. T. C. Tobin, M.A., and the second, by Mr. 
E. O. Stephens, dealt with “Thames (Dumb) 
® Barges.” Sir E. Tennyson d’Eyncourt occupied 
the chair. 

THe Dynamics or LauNcHING. 


Mr. Tobin’s short paper reported an investigation, 
the purpose of which was to ascertain how far it was 
possible, by analysing the results observed in con- 
nection with the launching of various well-known 
vessels, to obtain a common basis -of calculation 
which would provide a reliable estimation of the 
launching-velocity curve for given particulars and 
conditions. The data used were obtained, for the 
most part, from published papers, among the vessels 
concerned being the British battleship Nelson, the 
United States aircraft carrier Saratoga, and the 
liners Queen Mary, Normandie and. Mariposa. 
Other data, from the author’s own observations, 
related to a cargo vessel 425 ft. long, having a 
launching weight of 3,400 tons. There were three 
phases to be considered during the movement of a 
ship down the ways, Mr. Tobin said, the first being 
the period when the vessel was moving but experi- 
encing no water resistance ; the second, when the 
resistance of the water was acting; and the third, 
when the drags (if any) were also in operation. In 
analysing the published results, he used the equation 
of motion in the form 

2A+ PV*?=Q, 

A being the acceleration, V the velocity, P the water 
resistance, and Q a function of the frictional resist- 
ance. It was found possible, ‘‘ by a little trial and 
error,” to produce curves of P and Q which, when 
used with the equation of motion, reproduced 
exactly the velocity curve as observed. The adjust- 
ments involved the determination of a curve for 
the coefficient of friction f. The P curves were 
found to vary with the displacement, associated 
with the ratio of length to breadth ; from the cases 
considered, it appeared that this ratio was the 
dominant influence. 

The short discussion which followed the presenta- 
tion of the paper was opened, and mainly sustained, 
by Dr. G. Hughes, who congratulated the author 
on producing empirical curves which were in such 
close agreement with the observed motion in the 
cases mentioned. This showed that the basis of 
the work was on a sure foundation. The paper 
contained a small table showing how the kinetic 
energy of the launch was absorbed by the drags, 
the water and the momentum of the drags, but he 
would like to know just what kinetic energy was 
referred to; since the total was 100 per cent. for 
the three components, apparently it referred to the 
energy at the point when the drags first came into 
operation, but that did not appear to be the peak 
energy. It would appear that, until the drags came 
into opération, there was a certain amount of loss 
due to the friction of the ways and he would like 
the author to show how that loss compared with the 
amount destroyed by the drags, the water and the 
momentum. There was a point of great interest 
there. The author referred to the coefficient of 
friction for the Saratoga being less than the average, 
the cause being stated to be the high efficiency of 
the lubricant. To obtain agreement between his 
curves and his calculations, the author had assumed 
the value of f to be 0-01; but that value was only 
about half the average value used in his Table I, 
from which it did not seem that the lubricant was 
so efficient. To get the ship started, it was desirable 
to have a low coefficient of friction. Dr. Hughes 
asked, therefore, what the author considered to be 
the best value to use in place of the figute of 0-01. 
In referring to the Normandie, the author had 
found it necessary, in order to secure agreement 
between his calculations and the observed values, 
to use a length/beam ratio of 7-2 instead of 8-2. 
In itself that did not seem a very large difference, 


but in Fig. 2 it was seen that, using a length/beam 
ratio of 7-2 instead of 8-2, the, P value was in- 
creased by 50 per cent. Could Mr, Tobin give any 
further reason for that ? Dr. Hughes would have 
expected the Normandie to be comparable with the 
Queen Mary in proportions, and the Queen Mary 
curves in Fig. 6 showed very good agreement between 
the observed and the calculated values. 

Dr. E. V. Telfer, referring to the curves given for 
the Mariposa, H.M.S. Nelson, and the Queen Mary, 
asked whether the author had assumed the travel 
in the first place and had then built up the rest of 
the curve from that, 

Mr. Tobin, in reply to Dr. Hughes, said that the 
total energy he had in mind was the energy of the 
moving mass just before the drags came into opera- 
tion, which was then destroyed by the drags, the 
water and the momentum effect. As regards the 
frictional value of 0-01 which was assumed to get 
a comparable curve in the case of the Saratoga, it 
would be seen that the curve relating friction (f) 
and travel started at 0-024, decreased to 0-02, and 
then rose again in the case of the Saratoga. The 
figure of 0-01 was the initial value and was assumed 
in order to produce the approximation given in the 
paper. At 200 ft. travel, the figure was 0-02; the 
0-01 did not, by any means, extend over the whole 
range. It was only the initial effect. As to the 
length/beam ratio of the Normandie, he could only 
assume that, in this case, the water resistance must 
have been somewhat higher. Although the P value 
was varied as mentioned by Dr. Hughes, that would 
not extend over the whole range, because the curve 
showing the variation of P was not a straight line 
from start to finish. Working on the basis of the 
paper, he had given the approximation mentioned 
and could only assume that there was a length/beam 
ratio which was giving the effect in the Normandie. 
In reply to Dr. Telfer, the dotted curves gave the 
observed velocity at the points of travel as given 
in the published results, and, of course, the varia- 
tions were based on the fundamental variable, the 
travel. 

THames (Dums) BarcEs. 


Mr. E. O. Stephens’s paper traced the develop- 
ment of the Thames dumb barge from the early 
wooden type (some of which, he said, were still 
serviceable) and the Lowmoor-iron barge introduced 
about 70 years ago, to the various forms of steel 
barge now in use. After describing towing trials 
in the river, carried out under various conditions, 
he put forward a suggested all-welded barge, based 
on experiments carried out at the William Froude 
Tank. The use of welding, he said, would reduce 
the weight of steel in the hull by about 90 tons, and 
the horse-power for towing by about 80. The 
replacement of Thames barges, he said, in conclu- 
sion, was a serious post-war problem; in the pre- 
war years, the number of such craft on the river 
was about 10,000, and a standard design with 
reduced resistance should prove an admirable 
replacement unit. 

Sir Stanley Goodall, opening the discussion, 
referred to the first sentence in the paper, which 
stated that “The development and design of 
Thames barges seems to have attracted scanty 
attention in the field of naval architecture.” He 
emphasised “ naval,” because Thames barges re- 
ceived considerable attention from naval authorities 
when operations for the landing in Europe were 
being planned. When the full story of ““D Day” 
was published, it would be found that Thames 
barges and Thames lightermen played an important 
part in this great undertaking. While, therefore, 
it might be true that Thames barges attracted scant 
attention in the field of naval architecture in peace 
time, a truth which should not be forgotten was 
that such craft and the skilled men who operated 
them were a naval asset of great value. 

Dr. G. 8. Baker thought that the author really 
meant that the development of these craft had not 
received much attention from naval architects ; 
not by the scientific people. Experiments on barges 
had been carried out for the past 30 or more years. 
The earliest known to him were made at the Massa- 
chusetts Institute of Technology and were published 
in the Transactions of the Smithsonian Institution, 
These were very considerable investigations on 





vatious types of barges, how they should be towed, 
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and the effect of shallow water on them. Experi- 
ments had also been carried out in the William 
Froude Tank at Teddington and had been published 
in the Transactions of the Institution of Naval 
Architects under the name of Miss E. M. Keary 
and the staff of the National Tank.* In the Ameri. 
can experiments they were towing long craft, and 
it was found that, if these barges were towed singly, 
something like the very old-fashioned medieval 
ship gave the best result. If, however, a series of 
barges were towed close up to each other, then a 
steeper stern even than that of the old Thames 
barges gave the best results. The experiments 
carried out by Dr. Todd for Mr. Stephens illus. 
trated what had been known for many years, 
namely, that if the eddy making at the stern were 
eliminated, resistance was reduced; but there 
came a time when it was no longer commercially 
advantageous to eliminate eddy making because 
this also eliminated valuable cargo space, which 
more than offset the saving in cost. In the tests by 
the staff at Teddington, they carried out full-scale 
towing on the river. That work was done for the 
South Metropolitan Gas Company and the results 
were given in the paper mentioned. Dr. Baker 
thought that the tests in Mr. Stephens’s paper 
showed a certain amount of hesitation on the part 
of the author in his new design. His comparison 
of the old and new types showed that the delivered 
horse-power had only been reduced from 222 to 190 
at 4-34 knots, or 15 per cent., but in the design 
for the South Metropolitan Gas Company the 
reduction was nearly 40 per cent. He asked the 
author to answer a question he (Dr. Baker) had put 
to several Thames barge designers : why have such 
a lot of “‘ tumble cut ” on the sides of these boats ? 

Mr. G. V. Thomas, referring to the author's 
suggestion that future replacement barges might 
be built in prefabricated sections with a rounded 
bilge in way of the cargo hold, said that simplicity 
and rapidity in construction would probably be 
considered of importance and, as it appeared possible 
that prefabrication might not necessarily be carried 
out by ship or barge builders, perhaps a “ straight- 
line ” system might be worth consideration. Con- 
struction on such lines would eliminate the bending 
of plates, lend itself to accuracy in prefabrication, 
and might also effect a decrease in resistance as 
compared with the present-day craft shown in the 
paper. Further, in the event of damage in the bilge 
area, the plane surface would lend itself more readily 
to rapidity of repair than would a curved plate. 

Dr. F. H. Todd said that, since the experiments 
by Dr. Baker and Miss Keary, a number had been 
carried out for different firms on the river. All the 
barges originally built had the aft swim steeper than 
the forward one, and this must be true of practically 
every craft at present in use on the Thames. Ex- 
periments had shown that this was not the best 
arrangement ; in the course of the tests for Mr. 
Stephens, they took the original design of Thames 
barge, which had a forward swim angle of 33 deg., 
and an after swim angle of 36 deg., and ran it stern 
first (after removing the budget plate), finding the 
resistance to be less by some 15 per cent. In all, 
four designs were tried, the after swim angle varying 
from a maximum of 36 deg. in the present barges to 
a minimum of 20 deg. ; the corresponding reduction 
in the pound pull per ton of displacement was, for 
a single barge, 42 per cent. For a pair of barges 
towed abreast, the reduction in pull was not so 
great, being about 27 per cent. Unfortunately, for 
practical reasons, the angle of 20 deg. could not be 
realised in this particular case. The smaller the 
angle of swim, however, the more the latter en- 
croached on the hold length, and also there would 
come a time when any further decrease in slope 
would mean immersing the transom in the water, 
with consequent increase in eddy-making resist- 
ance. A decrease of slope below, say, 18 deg., 
would not reduce resistance any further, and an 
angle of about 20 deg., seemed to represent the 
optimum value. 

In the towing trials carried out on the Thames 
for the author, a special Walker log was used, giving 
a complete turn of the dial for one nautical mile ; 
the tug was run over a measured mile and the speed 





* See ENGINEERING, vol. 129, page 531 (1930). 
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measured both by observation of the posts and of 
the log. The mean speeds on the measured mile 
were 6°48 knots and 8-16 knots; the mean speeds 
from the log were 6-32 knots and 8-06 knots. The 
error was assumed to vary linearly with speed, and 
the corrections to the log speed when towing the 
barges were applied accordingly. It would be seen 
that the correction at the towing speeds was quite 
considerable, and it was these corrected speeds 
which were in some doubt. Ifa comparison between 
the model and full-scale towing trials were made at 
the same speed of tow (5-40 knots), figures sub- 
stantially the same as those given in the paper were 
obtained, showing a very close agreement on power 
absorption at the propeller. It was believed that 
the ship speed was actually somewhat less than the 
corrected value of 5-40 knots. This difference was 
of the same order as the correction factors applied 
to the log speeds; it might be that the log error 
did not vary linearly with speed, but no other 
assumption was possible on the data available. In 
his paper, the author gave some figures for the 
delivered horse-power of tow required with the old 
and new type barges. For comparison, the values 
for a pair of barges having a 20-deg. after swim 
slope would be 0-245 at 4-34 knots and 0-490 at 
5-33 knots, showing a reduction in power as com- 
pared with the present type of 33 per cent. and 
35 per cent., respectively. 

Dr. E. V. Telfer, referring to the log, asked if any 
attempt was made to allow for the difference in 
speed due to the fall in the river. In barge trials 
on the Continent, it was necessary to make an 
allowance for the falling of the ship through space 
as it went down the river, and the lifting of the 
ship through space as it went up the river. That 
made quite a tangible correction in comparing the 
model results with the ship results. Supposing 
that did not apply in this case, there was an inter- 
esting point where the model gave an excess result 
in the prediction of resistance, because it had then 
to be ascertained whether this was due to extra 
roughness of the water; it would be interesting if 
Teddington could co-operate further with the author 
and have another model run on a larger or smaller 
scale, to ascertain whether the effect of eddying was 
greater than ordinary skin friction. If that could 
be established, it would be a fine piece of contri- 
butory research work resulting from commercial 
exploration. Finally, Dr. Telfer wondered whether, 
if aluminium alloys became cheaper, aluminium 
might not be better than other forms of construction. 

Mr. J. F. Allan, referring to barge form and the 
question of angle of swim, said that it was not the 
mid-angle of swim, but the angle at the corner, 
which was the more important. From the paper it 
was seen that, even down to an angle of swim of 
20 deg. there was a progressive improvement in 
the performance, and he suggested that the total 
benefit had not yet been achieved in reduction of 
angle. He also suggested that a rectangular plan 
should be adopted for the barge form; it was 
possible to effect a considerable improvement in the 
resistance in this way. On American rivers, the 
universal method of handling barges might be said 
to be pushing, and this was undoubtedly a most 
efficient method. On Indian rivers the common 
practice was to tow alongside or, if there were more 
than two barges, to have a long line between ; 
similar methods were used on the Yangtse. He 
asked the author why the ‘ pusher” arrangement 
was not used on the Thames; if the tug had suffi- 
cient flanking power there seemed to be no reason 
why pushing should not be satisfactory. 

The author, who promised a full reply in writing, 
said in reply to Sir Stanley Goodall, that the paper 
was intended to refer to barges in use commercially 
and not for special war-time work. As 
Dr. Baker’s comments: in aiming to get the ideal 
form it was necessary to be cautious and to take the 
various steps slowly. If the length of the barge 
were increased, difficulties and prejudice would be 
encountered. 

(To be continued.) 





INSTITUTION OF STRUCTURAL ENGINEERS.—The exami- 
nations of the Institution of Structural Engineers will 
next be held at centres in the United Kingdom and 
overseas from Monday, July 9, to Friday, July 13. 





EXHIBITION OF AERONAUTICAL 
EQUIPMENT. 


Berore the outbreak of war in Europe the British 
aircraft industry was a relatively small one; but it 
has grown to such an extent in the past five years 
that, to-day, it ranks, with all its branches and sub- 
sidiaries, as the largest in this country. With the 
cessation of hostilities, there must be a decline in the 
demand for new aircraft sufficient to render vast manu- 
facturing resources redundant, unless they can be 
rapidly adapted to the manufacture of alternative 
products to meet the peacetime needs of the nation and 
for export. To convey to trade and other interests an 
idea of the resources of the aircraft ind , Messrs. 
Miles* Aircraft, Limited, recently held an exhibition at 
54, Brook-street, London, W.1, showing processes 
and products having wide application possibilities, 
not only in aircraft construction, where they have 
already been exploited on a large scale, but in 
making other complex articles involving the use of 
wood, metal, plastics, etc. The exhibition, which con- 
tained models of completed aircraft of various types, 
was opened on May 22, by Mr. F. G. Miles. 

Production facilities at the Reading factory of 
Messrs. Miles Aircraft, Limited, include hydraulic 
presses of 5,000-tons capacity downwards ; a speciality 
— made of sheet-metal working by the use of 
wooden forms pressed into hard rubber. The press 
shop is equipped with a metal-stretching machine which 
is able to perform the work of many panel beaters. 
Examples of sheet-metal work were exhibited. A wide 
range of components moulded in plastic materials was 
also shown, one of the most interesting being a self- 
aligning bearing in which a ball of graphite- impregnated 
plastic, mounted on a knurled sleeve, rotates inside a 
concave steel ball-race. This form of bearing was de- 
vised to meet the shortage of ball bearings at a critical 
stage of the war. It is used to support ailerons and 
in other applications where movement is of limited 
extent and of low velocity. A machine ially de- 
veloped for grinding the outer races was shown at the 
exhibition. A development having general engineering 
application is the Philidas “ Stiffnut,” which was 
shown undergoing a vibration test. Two narrow slits 
are cut in different planes on opposite sides of the nut, 
which is pressed so as to close the slits partly and thus 
slightly distort the threads. A test report of the 
Royal Aircraft Establishment, copies of which were 
available at the exhibition, states that the nuts are 
** considered suitable for unrestricted service use.” 

The use of high-frequency electrical apparatus for 
drying glue was demonstrated with 150-watt equipment, 
suitable for areas of up to 120 sq. im. An alternative 
method is to include fine copper wires in the joint 
and supply these with current from a transformer 


or a battery. The requisite equipment is compact | Pé 


and may be used to effect emergency repairs on the 
airfield or elsewhere. The a eepr of a multi- 
plicity of electrical strain gauges for ining the 
stresses under static load in aircraft wings and other 
components is greatly facilitated by the use of auto- 
matic apparatus for recording readings from all the 
ee nh rapid succession. The Miles version of the 

ine developed for this by the Royal 
Aircraft Establishment was shown at the exhibition. The 
research department has been investigating the possi- 
bility of removing or reducing the boundary layer of air 
near the surface of aircraft wings and other com- 
ponents, with the object of minimising drag; and one 
way of doing this was demonstrated by a wind-tunnel 
model in which a fan directs air over the wing surface 
through slots in the leading edge 





INSTITUTION OF CIVIL ENGINEERS.—The Council of the 
Institution of Civil Engineers have now nged the 


NOTES FROM NORTH AMERICA. 


Late in March, the major portion of the Canol pro- 
ject in north-west Canada ceased to function. The only 
facilities to remain in service are the distribution pipe- 
lines, which consist of 110 miles of 4-in. diameter pipe- 
line connecting Whitehorse and Skagway, Alaska, on 
the coast; a 3-in. diameter pipeline, 587 miles long, 
extending northward along the Alaskan Highway from 
Whitehorse to Fairbanks, Alaska, and a 2-in. line run- 
ning south-eastward along the highway for 266 miles to 
Watson Lake. will remain in service for some 
time, as they will be needed to serve airports with 


petroleum products delivered by tanker at Skagway. 
The ¢ecision by the United States War rtment to 
shut down the Canol project was based on the expected 


improvement of the tanker situation, and the greatly 
improved military position in the area supplied by the 
refinery ; moreover, because of the severe climatic con- 
ditions and the remote area in which the facilities are 
located, operation has been expensive. Construction of 
the Canol system was begun in 1942, when Alaska was 
gravely threatened by the Japanese, and American 
tankers were being sunk in large numbers. The records 
of the Chief of Engineers, United States Army, show 
that the total development cost was 133,111,000 dols., 
of which approximately 13,000,000 dols. was spent on 
exploration and development of the crude-oil supply at 
Norman Wells near the Arctic Circle, about 61,000,000 
dols. on the construction of the 577-mile crude-oil 
pipeline leading from the well field to the refinery, 
nearly 27,000,000 dols. on the refining facilities, and 
most of the remainder on the distribution pipelines. 
As they are shut down, the oil pipeline and the refining 
facilities are placed on a care and maintenance basis, 
so that operation can be resumed readily. This will 
permit the release of most of the operating personnel, 
employed primarily by private organisations under cost- 
plus-fixed-fee contracts, and will free about 800 
American civilians for war work in the United States. 
Included in this group are nearly 200 refinery tech- 
nicians, who are badly needed for similar work in the 
United States. In the negotiations with Canada before 
construction was begun, it was a that the crude- 
oil pipeline and refinery would be valued at the end of 
the war by experts appointed by the United States and 
Canada, and that the latter country would have an 
option to purchase that part of the property at the 
valuation. In case Canada should not want to exercise 
the option, the property could be sold to any other 
bidder at not less than the assessed value. If no 
acceptable offers are received, the disposal of the system 
will be in the hands of the Permanent Joint Board on 
Defense of the United States and Canada. According 
to diplomatic notes recently exchanged, the valuation 
was © to be made within a reasonable time, 
thaps before the termination of the war. The oil- 
field, however, will remain the property of the operator 
of the field, Imperial Oil, Limited, a subsidiary of the 
Standard Oil Company of New Jersey. The United 
States Government retain the right to up to 
60,000,000 barrels of oil at the cost of production plus 
20 cents (Canadian) per barrel, from which 5 cents per 
barrel will be retained for repayment to the United 
States of an amount up to 3,000,000 dols. for materials 
and facilities turned over to Imperial Oil, Limited. It 
is thought that the project may be more valuable than 
might appear at first as it is possible that much post-war 
air traffic may move over the Canol area. 

Mr. Juan Trippe, president of Pan American Airways, 
recently appeared before a sub-committee of the 
United States Senate to support a controversial Bill 
recently introduced to establish a “ community com- 
pany ” to operate an American airline overseas. The 
measure, its opponents say, would set up a United 
Statés policy in favour of “‘ monopoly ” as the “ chosen 
instrument,” as against regulated competition in a 





title of the Air Transport Division to that of Airport 
Engineering Division. Mr. M. G. J. McHaffie is chairman 
of the board of the Division and the other members are 
Dr. W. H. Glanville, Sir Ernest Holloway, Mr. P. G. 
Hudson, Mr. R. F. Lloyd-Jones, Mr. A. Shaw Maclaren 
and Mr. T. Whitley Moran. 





SouTH AFRICAN MAIL CONTRACT AND FREIGHT AGREE- 
MENT.— A new ocean mail contract has been negotiated 
with the South African Government’ by Sir Vernon 
Thomson, chairman of The Union-Castle Mail Steamship 
Company, Limited. This contract, which is subject to 
ratification by both Houses of Parliament of the Unidn, is 
for a period of ten years from January 1, 1947, and 
provides for the resumption of the weekly mail service 
between Southampton and Cape Town, as soon as cir- 
cumstances permit. At the same time, a new freight 
agreement between the Union Government and the 
Union-Castle Company, on behalf of the South African 
Conference Lines, was arranged, to operate also from 
January 1, 1947, for a period of 10 years. It will be 
necessary to build new vessels to replace those lost during 
the war. 


or cial field which is expected to expand quickly 
after the war. Supporters of the Bill say that it would 
enable all American airlines, qualified to participate in 
a single joint operation, to compete on equal terms with 
a large number of foreign lines after the war. Mr. 
Trippe, whose airline has pioneered overseas routes for 
a generation, told the sub-committee that, despite the 
prospect of foreign competition for overseas traffic, the 
Civil Aeronautics Board received in 18 months 31 
applications from American firms seeking to compete in 
international routes. Mr. Trippe pointed out that 
United States Government examiners have recom- 
mended already that the largest domestic carrier, 
American Airlines, be itted to absorb Export Air- 
lines and to share the North Atlantic traffic with Pan 
American Airways. This would enable America’s 
domestic services to feed the overseas routes in the 
most important traffic zone. After more than 15 years 
of development work, Pan American Airways, at the 
time of Pearl Harbour, were operating the world’s 
biggest international air service along 99,000 miles of 
established routes. 

Public hearings regarding the previous financing by 





the United States of a large aluminium plant in Canada, 
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as & war measure, were announced by a United States 
Senate Committee late in March. imi inquiries 
were made after a Congressman had protested that 
aluminium was~being purchased from Canada while 
factories in the Pacific North-West of the United States 
were idle or operating below capacity. Senator Guy 
Cordon of the State of Oregon said the United States 
Government had financed construction of the so-called 
Shipshaw plant at Arvida, Quebec, in 1940, and that it 
cost 68,500,000 dols. Details of the arrangement with 
the Aluminium Company of Canada, Limited, and the 
metal purchases from the plant had been “ hush-hush ” 
from the start, he said, and he urged that ‘‘ The Ameri- 
can people should have a full and comprehensive 
explanation of why American dollars were poured into 
Shipshaw.” Plans for the purchase of an additional 
250 million pounds of aluminium from the plant, 
made early in April, were announced by the United 
States Metal-Reserves Corporation. It was stated that 
the purchase was requested by the War Production 
Board, on the ground that United States domestic 
output, because of manpower and fuel shortages, would 
not meet war needs. Senator Cordon asserted that 
there was ample electrie power available in the Pacific 
North-West from Bonneville and Grand Coulee dams 
on the Columbia River and that there was no man- 
power shortage for the aluminium plants. He said he 
was informed that the contract with the Canadian 
company called for a price ranging from 13 cents to 
15 cents a pound (American money) depending on the 
purity of the aluminium ingots, and was also advised 
that the aluminium could be produced cheaper in the 
Pacific North-West of the United States. Congressman 
Hugh De Lacy, of the State of Washington, said that 
there might be ample justification for the contract, 


but he thought it should be investigated ; and he noted 
that the Canadian company’s stock was owned by the 
Aluminium Company of America. 


The Latin-American republics, hard pressed for 
transportation equipment, are bidding for aircraft, 
marine engines, barges, ete., made in the United States 
and now declared to.be surplus. The equipment 
offered for sale is the first trickle of what is expected 
to become eventually a flood of surplus aircraft, 
engines, motor vehicles and boats built or taken over 
from private American owners for war use. The first 
boats to be offered are chiefly yachts, taken over for 
coastwise patrols. They are regarded as particularly 
adaptable for inland waterways, but no large tonnage 
is expected to come into the market until the war ends. 
Rather than diminishing, war needs for merchant 
tonnage have increased with the tempo of the war in 
the Pacific, and Government officials state that the 
Pacific war will use probably three times as much 
tonnage as the war against Germany. In the disposal 
of surplus equipment, the basic policy has been followed 
of recognising the essential needs of friendly countries, 
including other American republics. Mexican nationals 
bought 47 out of about 1,000 engines recently sold by 
the Contract Settlement and Surplus Materials Division 
of the United States Maritime Commission. Others 
were bought for shipment to Brazil. Inquiries were 
reported from Peru, Chile and other South American 
countries. The engines generally are sold at fixed 
prices, and in selling them, the United States Maritime 
Commission require proof that they are intended for 
use by commercial fishermen, by dealers, and for ether 
legitimate trade . Many of the transport 
aircraft coming into the market have been apportioned 
for sale to airlines in Latin America. 

The demands of the Pacific war, added to the needs 
of the war in Europe, have been felt in a further 
tightening of American vital supplies for civilian use ; 
for example, the War Production Board have reduced 
the allocations of steel and other materials for civilian 
P . At the same time, Government officials say 
that the shipping shortage has become more acute, 
despite the continued construction of new vessels in 
United States shipyards. To land and supply invasion 
forces on the islands of Luzon and Iwojima, according 
to Mr. Joseph C. Grew, required the diversion of more 
than 3,000,000 tons of shipping from the United 
Nations pool in the first 60 days of these operations. 
As a result of this added burden on sea transport, 
American shipping men no longer hope for an early 
increase of tonnage on inter-American and other trade 
routes. The supply of steel and other basic materials 
has been affected by manpower shortages in the 
United States, and by unfavourable weather. Alloca- 
tions of American-produced steel for the production of 
railroad freight cars, rails, motor trucks and other 
items have been reduced by the War Production 
Board to meet urgent military demands, and the 
control of copper, zinc, aluminium and other industrial 
materials has been tightened to assure precedence for 
military requirements. Another industrial product in 
relatively short supply is coal; Mr. J. A. Krug, chair- 
man of the War Production Board, has given a warning 
that less-essential industries may have to curtail 
production later in 1945 for lack of coal, a3 the coal 
producers are feeling the manpower shortage. 





LABOUR NOTES. 


Accorpine to Mr. Beard, the general secretary of 
the United Patternmakers’ Association, trouble has 
arisen at Derby over the working of a milling machine 
for metal patternmaking. “ Our members at the firm, 
as in others of a similar character in the Midland area, 
have,” he says, “always done most of their own 
machining on metal work, and, in fact, I think it 
true to state that most of the patternmaking on this 
class of work is either metal or metalised mahogany. 
Our members have used the Wadkin miller for this 
purpose, and in this particular shop, the Wadkin 
machines have never been used for anything but metal 
work. Recently, the firm introduced a milling machine 
of another make into the pattern shop, and the A.E.U. 
objected. This objection, however, was not shared by 
the A.E.U. patternmakers. The firm, sensing trouble, 
withdrew the machine from the pattern shop, thinking 
bo by so doing the dispute would be automatically 
settled.” 





Hopes that that would happen were disappointed, 
for, as Mr. Beard points out, “this type of miller is 
worked ” by members of the U.P.A. “ in pattern shops 
elsewhere in the area, and, indeed, on work for this 
particular firm.” “I have repeatedly pointed out,” 
he continues, “that the future will find us employed 
as patternmakers more and more on metal pattern- 
making. It is, therefore, more than ever necessary 
that we control the manning of machines engaged on 
pattern work whether it be patternmaking accessories 
or pattern or corebox work. Our rate is paid for this 
work at this particular firm, thereby endorsing our 
claim to the job, and it is impossible for any miller or 
machineman to proceed with new work unless it is 
marked out by our members.” 





“I do not want,” Mr. Beard concludes, ‘ to stress 
my view on this particular case at Derby, but would 
again reiterate that anything which is used to produce 
a casting, be it in wood, metal or plastics, should belong 
to our craft, and it is up to our members to watch their 
interests in this matter and see to it that this work is 
done by our members and that our rate is paid for it.” 





In the House of Commons on Thursday last week, 
Mr. R. Duckworth, the Unionist member for the Moss 
Side Division of Manchester, asked the Minister of 
Labour and National Service, whether, under the new 
Control of Engagement Order, men and women would 
be subject to direction to any part of the country and 
for any form of industrial activity. 





Mr. Butler, in reply, said that the new Order required, 
in general, that engagements be made through the 
Ministry of Labour and National Service, and did not 
itself relate to the power of direction under Regulation 
58a. While the power of direction was being retained, 
the new Order enabled its use to be dispensed with as 
far as possible, and its use would be limited to directing 
persons to essential work of the highest urgency. 
Directions to work away from home would be used only 
when there was no alternative. 





Sir Godfrey Ince, secretary of the Ministry of Labour 
and National Service, stated in London last week that 
the relaxation of labour conditions meant the release 
of thousands of women who would go home. They 
were, he added, entitled to go home; they had done 
their job. The expectation was that next year they 
would lose in this way something like 700,300. The 
labour situation was going to be serious and civilian 
industry could not possibly get anything like the labour 
it needed. 





A few years before the outbreak of war, a committee 
set up by the Government recommended that a paid 
holiday of at least a week should be made compulsory 
throughout British industry. It was suggested that 
a Bill should be introduced in the 1940-41 session of 
Parliament, but, owing to the conditions then pre- 
vailing nothing was done. At a meeting last week, 
the General Council of the Trades Union Congress 
decided, now that the war in Europe is over, to ap- 
proach the Minister of Labour and National Service 
with the object of ascertaining what steps are to be 
taken to give effect to the proposal. 





Mr. Hore-Belisha, the Minister of National Insurance, 
stated in the course of a speech at Devonport, on Friday 
last week, that the national insurance scheme would 
be put into operation by Mr. Churchill’s Government 
on @ basis no whit less favourable than that agreed b 
Ministers of all parties during the Coalition Government. 
The Government intended to translate the suggested 
reforms into reality. 





A delegate conference of the Associated Society of 
Locomotive Engineers and Firemen, held at Rhy! last 
week, unanimously adopted a resolution instructi 
the executive committee to withdraw the labour of 
members in the event of failure to obtain satisfaction 
of its demands as presented. An amendment, whieh 
sought to fix a date for the conclusion of negotiations 
and called for action if a settlement were not reached 
within the prescribed period, was defeated. 





Moving approval of the Coal Charges (Amendment) 
(No. 1) er in the House of Commons last week 
Major Lloyd George, the Minister of Fuel and Power, 
said that the Government considered that the working. 
treatment and disposal of coal should be conducted 
by private enterprise, provided these were planned in 
accordance with the national need and conducted with 
the maximrum efficiency. War-time measures were not 
necessarily suited to peace-time conditions, and 4 
new practical start was needed. The position could 
not be remedied by mere change of ownership of the 
collieries. That offered no solution. The Government 
had, therefore, decided that a central authority 
appointed by the Minister of Fuel and Power, and 
subject to his general direction, should be set up to 
insist that the necessary measures are taken. So far 
as the grouping or amalgamating of collieries was neces. 
sary for this object, it would be carried through volun- 
tarily, if possible, but otherwise by compulsion. 
Amalgamations would not be proposed for amalyama. 
tion’s sake and would take place only if there were 
clear advantages to the nation and the industry. 





The making and carrying out of these plans, the 
Minister went on to say, would be undertaken by the 
industry itself. The duty of the central authorit 
would be to satisfy itself that the scope and effect of 
the plans conformed to the national requirements, and 
it would have powers of enforcement in reserve. The 
policy adopted would preserve the incentives of free 
enterprise, while safeguarding the industry from political 
interferences in day-to-day management. It would 
also provide sanctions for making sure that the essential 
improvements in the Reid Report were carried through. 





After a joint meeting, last week, of representatives of 
the Mining Association and the National Union of 
Mineworkers to consider the decline in coal production, 
and the short-term measures that can be taken to 
increase output, the following statement was issued ; 
* A joint sub-committee on coal production, consisting 
of representatives of colliery owners and mineworkers, 
discussed in considerable detail the various aspects of 
the problem and decided that a factual memorandum 
should be drawn up for consideration at the next 
meeting of the joint committee on June 20.” 





The Joint Industrial Council for the retail drapery, 
outfitting, and footwear trades in England and Wales 
has agreed to increase wages, as from the beginning of 
this week. All workers, except managers of branches, 
where there are three or more employees, are given 
an increase of 3s. a week. Those managers will get 
4s. a week. 





Last week, President Truman recommended to 
the United States Congress a maximum weekly un- 
employment compensation payment of not less than 
25 dols. to tide the country over the “‘ transition from 
war to peace.” Every worker, he said, should be 
entitled to 26 weeks’ benefit in any one year “ if un- 
employment continues that long.” 





A writer in a recent issue of the Manchester Guardian 
recorded that each of the three countries represented 
on the original Textile Committee of the Combined Pro- 
duction and Resources Board in the United Kingdom, 
the United States and Canada—is hampered in its 
textile production programme, by a lack of operatives, 
and Canada has taken further steps to find additional 
labour. The shortage is most strongly marked in 
Quebee and Ontario and about two-thirds of the 
vacancies are for women. The local officers of the 
National Selective Service have appointed special 
Officials to recruit workers for the mills, and efforts 
are being made to create more openings for part-time 
workers and to find women to fillthem. _ 





The shortage of employees, it is added, appears to 
be more acute in the weaving than in the spinning 
section, and special attention is being given to that 
section’s requirements. The Quebec Government has 
established a school for training weaving-mill operatives 


y | and in one particular instance, where labour troubles 


at a large plant were impeding production, the firm 
appointed, at its own expense, a time and motion 
study expert on work and earnings. 
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; | 
Amount of Fluid | | Amount of Fluid 
Extinguishing Solution. ‘sed to } Extinguishing Solution. | _ Used to 
Extinguish. Re- |~ Super- | Extinguish. Re-_ |* Super- 
—— corded | iority* | | — — 
: Loss in Fac- 08s in - 
Per Number - a Per Number . 2° 
Chemical Cent. of Gallons Ww > | tor. Chemical Cent. of dei Ww + tor. 
Used. by Appli- = 9 Used. by Appli- . me 
Weight. | cations. Weight. | cations. 
“il | 
Ammonium } [Zine chloride ..) 50-0 | 7 0-71 7-0 7-9 
borate 2-0 5 0-65 5-5 | 8-7 || a 125-0 | 5 0-57 3-5 9-9 
:, 1-0 6 0-83 6-0 | 6-83 | 10-0 | 5 0-60 4-0 9-4 
0-5 7 0-91 5-75 | 6-2 || 5-0 | 6 0-76 4-5 7:5 
bs 0-25 23 3-04 25-5 1-9 1] 2-5 | 9 1-12 9-5 5-1 
Ammonium _ 1-0 13 1-70 13-75 3-3 
chloride 2-0 8 1-04 8-25 5-4 | +. 0-75 37 4-63 60-5 1-2 
és 1-0 8 1-06 8-25 5-3 | io 0-5 44 5-72 69-5 1-0 
a 0-5 12 1-62 | 17-0 3:5 Calcium 
9 0-25 14 1-86 14-25 3-0 chloride 2-0 7 0-95 5- 6-0 
i 0-125 18 | 2-39 19-0 2-4 es | oe 7 0-94 6° 6-0 
Ammonium | 0-5 12 1-62 11- 3°5 
sulphate | 2-0 5 | 0-66 | 3-5 8-6 ‘i | 0-25 | 28 3-78 | 35-5 1-5 
” 1-0 6 0-80 5-25 71 Boric acid - a 5 0-66 3- 8-6 
i 0-5 7 0-94 6-0 6-0 E <<f aoe 7 0-91 4-7: 6-2 
” 0-125 ll 1-49 13-25 3°38 0-5 15 1-98 12- 2-9 
Mon-ammonium = 0-25 18 2-38 14-2 2-4 
phosphate | 1-0 5 0-67 4°25 8-5 Borax . 2-0 19 2-45 | 24-0 2-3 
= 0-5 5 0-67 §-25 8-5 - sia .> 1 37 4-88 60-0 1-2 
9 0-25 ) 1-19 6-0 4-8 Boric aci a - °. . °. 
asnin 0-1 4 | 5-36 | 61-75 | 1-1 rx 53 | the BP LPO ng 8 
i-ammoenium Boric ac pz, } 9 ; ” 7 
phosphate | 2-0 3 0-39 | 3-0 | 14-5 ||Borax .. oss} * 6°10 | 76 | 14 
9 1-0 4 0-52 4-0 10-7 Sodium 
2 0-5 7 0-92 5-76 6-1 carbonate 2-0 46 5-93 65-0 0-95 
ies 0-25 13 1-73 14-0 3:3 Sodium chloride} 2-0 20 2-70 17-75 2-1 
Faspos No.2 ..| 2-0 3 0-40 2-75 14-1 Sodium silicate 2-0 39 5-27 66-5 1-1 
ee 1-0 4 0-52 4°5 10-8 Water average 
ow 0-5 4 0-53 4°5 10-7 of 7 tests .. _— 41 5-65 67-5 1-0 
~ 0-25 8 1-05 6-5 5-4 
* “ Superiority Factor " is the amount of water required to extinguish the fire divided by the amount of solution required to 


produce the same effect. 


INSTITUTE OF TRANSPORT.—A méeting of members of 
the Institute of Transport resident in the counties of 
Dorset, Hampshire and Sussex, is to be held at South- 
ampton to-morrow, Saturday, June 9, at 2.45 for 3.15 p.m., 
to consider the formation of a Southern Section of the 
Institute. The meeting will be held in the Conference 
Room at the Civic Centre, and has been convened by 
Mr. E. Burrows, assistant docks and marine manager 
of the Southern Railway, who has been honorary corre- 
sponding member of Council for the Southern Area 
since 1942. The Mayor of Southampton and Mr. Gilbert 
8. Szlumper are to attend the meeting. 


CONFERENCE ON ROAD MoTOR TRANSPORT.—A joint 
meeting to discuss “‘ Post-War Roads, Motor Velticles 
and Traffic” will be held at the Institution of Civil 
Engineers, Great George-street, London, 8.W.1, at 2 p.m., 
on Wednesday, June 27. The meeting is convened by 
the Institutions of Civil, Mechanical and Automobile 


Engineers and the Institute of Transport, with which 
are associated the Institution of Electrical Engineers, the 
Institute of Municipal and County Engineers and the 
County Surveyors’ Society. A series of papers on 
“ Roads,” ‘‘ Motor Vehicles ” and “ Traffic ”’ will be pre- 
sented and discussed. The three subjects will be intro- 
duced, respectively, by Mr. H. E. Aldington, M.Inst.C.E., 
Chief Engineer, Ministry of War Transport; Major 
E. Guy E. Beaumont, 0.B.E., A.M.Inst.C.E., M.L.Mech.E., 
M.I.A.E., M.Inst.T., consulting automobile engineer ; and 
Mr. J. S. Nicholl, C.B.E., M.Inst.T., director and chief 
executive officer, McNamara and Company, Limited. 
Admission will be by ticket, obtainable from the secretary 
of the Institution of Civil Engineers. A limited number 
of advance proofs of the papers will be available about 
a week before the meeting, and applications for 
proofs should be sent to the secretary of the Institution 
of Automobile Engineers, 12, Hobart-place, London, 
S.W.1. Intending speakers should notify the secretary 
of that Institution. 








THE EFFECT OF CHEMICALS IN 
WATER SOLUTION ON FIRE 
EXTINCTION.* 


By J. Bryan, M.Eng., A.M.Inst.C.E., and D. N. Smrru. 


THE control of fire by means of water has been 
practised from time immemorial. Water is almost 
ideal for the purpose, since, now: at all events, 
it is generally readily available and cheap, while, apart 
from its effectiveness, it has a minimum contaminati 
effect and is non-injurious to personnel. Until a few 
years ago, therefore, practically no other medium had 
been used for fire-extinguishing, though in recent years 
the use of other liquids has been developed mainly, it 
should be noted, for dealing with localised and special- 
ised fires. Still‘ more recently, however, suggestions 
have been made for improving the effectiveness of 
water by the addition of various chemicals. The 
action of water in subduing fire is due mainly to its 
high capacity for absorbing heat when it is volatilised, 
thereby cooling the burning material below its ignition 
point ; and, secondly, to the blanketing effect of the 
resultant steam, this effect retarding the access of 
oxygen. At first sight, it would not appear that either 
the cooling or the blanketing effect would be markedly 
influenced by the addition of chemicals in reasonable 
quantity. 

However, some recent work at the Forest Products 
Research Laboratoryt on the fireproofing of timber 
has shown that substances used for this purpose have 
a chemical effect on the timber when heated to car- 
bonising temperature, and cause an increased yield of 
charcoal at the expense of the volatile inflammable 
vapours rendering the resultant charcoal more resistant 
to oxidation or glow. This reaction occurs when the 
chemical is in intimate contact with the wood, as is 
the case when timber is pre-treated with a fireproofing 
solution. It would, therefore, seem reasonable to 
assume that the same action may be operative when 
the solution is applied to the surface of the timber 
during combustion and if this be accepted it would 
appear to suggest that the addition of chemicals to 
water intended for fire-fighting purposes might intro- 
duce an entirely new, in the sense of not having been 
previously suspected, extinguishing effect. At the 
request of the Fire Division of the Ministry of Home- 
Security, an investigation was started at the Forest 
Products Research Laboratory in order to determine 
how far the assumption was valid and to what extent 
the suspected effect could be produced by different 
chemicals. 

Previous Work.—In 1936, Folke, chief of the 
Frederiksberg Fire Brigade, carried out some tests at the 
instance of the Danish Fire Protection Committee.t 
Folke used a fire consisting of 88 Ib. of wooden sticks, 
6 in. by 1 in. by 1 in., disposed at random in a wire 
basket and ignited by means of a dish of benzene 
underneath. The assembly was mounted on a balance 
to observe the loss in weight and various observations 
were made on the rate of burning. Experiments on 
extinction were continued on a smaller fire consisting of 
six layers of sticks, each layer containing three sticks 
6 in. by 1 in. by 1 in. arranged in the form of 8 crib, 
and, by carrying out the burning under laboratory 
conditions, the varying influence of the wind in the 
open was eliminated. Water was applied through a 
glass jet by hand. Folke concluded from these experi- 


_| ments that the amount of water required to extingui 


a fire depends on the “ heat content” of the fire and 
not on the heat evolution, and that there was no great 
difference in the resistance of a fire to extinction 
whether it had been burned to 50 per cent. or to 
25 per cent. of its original weight. He also concluded 
that high-pressure jets using water were no better, 
in fact, slightly less effective, than low-pressure jets. 
Folke carried out all his extinction tests with water, 
except for a few tests in which he employed carbon 
tetrachloride or foam, from which tests he came to 
the conclusion that neither had any great advantage 
over water in extinguishing fires of burning wood. 

In 1936 Metz,§ at the instigation of the German Air 
Ministry, carried out investigations on the fire-extin- 
guishing effect of certain solutions from the A.R.P. 
aspect. He used a crib consisting of 38 pieces of wood; 
each about 24 in. by 1} in. by 14 in. arranged on a per- 
forated iron drum which contained igniting material 
consisting of about 1 Ib. df wood wool and 1 pint of 
petrol. This igniting material was practically all con- 
sumed in 5 minutes, after which time a fan, placed 





* Part I of report on investigations conducted at the 
Forest Products Research Laboratory, Princes Ris- 
borough, Aylesbury, Bucks. Department of Scientific 
and Industrial Research. 

t Richardson, N. A., Jl. Soc. Chem. Ind. London, 
1937, No. 56, page 202. 

t Folke, F., Mygind, J., and Adeler, H., Report 
published in English by the Danish Fire Protection 
Committee, Copenhagen, 1936. 

Metz, L., Gasschutz Luftschutz, 1936, No. 6, page 260. 
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APPARATUS FOR FIRE-EXTINGUISHING TESTS. 


Fig.3. 























\ 





(s4a1a) 


30 in. from the fire, was started up, and provided a 
wind velocity across the crib of about 10 ft. per second. 
Six minutes from the commencement of the fire, the 
solution was applied manually through a glass nozzle 
with an aperture 1 mm. in diameter fed from a stirrup 
pump, application being continued until all glow dis- 
appeared. The relative effectiveness of the solutions 
was by the time and amount of solution 
required for extinguishing compared with water. Of 
ten solutions tested, four showed marked superiority 
over water. These were, in order of effectiveness, 
di-ammonium phosphate, ammonium sulphate, am- 
monium chloride and calcium chloride. The minimum 
concentration of salt tested was 5 per cent. by weight, 
at which concentration the fire was extinguished by 
1-7 litres of solution as against 3-1 litres of water. 
Metz stated that though certain salt solutions showed a 
better extinguishing power than water, their use on 
a practical scale was doubtful on account of their cost 
and corrosive properties. © 

From 1936 to 1940, a large number of tests were car- 
ried out at the Forest Products Laboratory, Madison, 
Wisconsin, U.S.A., on the fire-extinguishing effect of 
chemicals in water solution, and these have been 
described by Tyner.* The test procedure was a 
modification of the method employed by Folke, and a 
erib ignited by a gas burner was used. The crib con- 
sisted of six layers, each of three sticks, 6 in. by 1 in. by 
lin. After the crib had lost 50 per cent. of its weight by 
burning the extinguishing liquid was applied manually 
at constant pressure through a small glass jet. A 
‘* Superiority Factor ” was given to each solution tested, 
which factor was based on the relative volumes of water 
and chemical solution necessary for (1) flame extinction 
and (2) total extinction. A large number of chemicals 
were tested in varying concentrations and a limited 
number at varying rates of application and under 
varying conditions of horizontal wind velocity. The 
results showed that many chemicals increased the fire- 
extinguishing properties of water, the more effective 
ones being boric acid, phosphoric acid and ammonium 
phosphate. 

Development of Test Method.—For any research work 
on fire extinction the first requirement is a standard 
reproducible fire. Fire, as such, is an exothermic 
chemical reaction involving the combination of 
oxygen with a combustible substance. The action is 
progressive, and not static, so that any measurement 
of its intensity must include a time factor. Since heat 
is the all-important product of this reaction, it would 
appear that the fundamental method of estimating a 
fire is by measuring the rate at which heat is evolved. 
This presents some difficulty in practice, but it has been 
found, at least in the case of fire involving wood, that 
the rate of loss of weight of the wood constitutes a 
satisfactory measure of the rate of burning and, while 
not exactly proportional to the rate of heat evolution, 


owing to the varying calorific value of the different | P@ge 


constituents of the wood burning at different times, it 
is sufficiently close to use as a convenient measure of 
the intensity of the fire. For the purpose of general 
investigation into fire-fighting research it was hoped to 
standardise a fire of sufficient size to be just controlled, 
but not easily extinguished, by a standard stirrup pump 
using water. Prelimi 
fire would be on too large a scale for practical purposes 
and of such an intensity as to prevent access within a 
reasonable distance. 

It was therefore decided to construct a fire employing 
1 cwt. of wood and to apply the liquid intermittently. 
This, in effect, would represent part of a larger fire over 
which a continuous jet was being traversed. It was 
considered desirable to standardise the application of the 
liquid and to eliminate, as far-as possible, the personal 
factor inherent in the manual operation of an extinguish- 





* Tyner, H. D., Indust. Eng. Chem. 
Easton, Pennsylvania, U.S.A. 


(Indust. Edn.), 
1941, No. 33, page 61. 


trials indicated that such a| ts 
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ing jet. It was also desired that the structure of the 
fire should be such as to present as much of the burning 
surface as possible to the direct action of the jet and 
to maintain this structure, for as long as possible, so 
as to avoid the condition of a collapsed heap of charcoal, 
which, as is well known, is difficult to extinguish 
without employing mechanical disturbance to remove 
the outer shielding layer and to expose the glowing 
interior to the action of the extinguishing liquid. 
Finally, it was desired to have some convenient means 
of weighing the fire in order to assess the rate of burn- 
ing. With these desiderata in mind, a form of test 
was ultimately evolved, in which the type of fire is 
shown in Figs. 1 and 2, on page 457, and the arrange- 
ment and details of the apparatus in Figs. 3 to 7, on this 


The basis of the fire consists of 60 pieces of timber, 
each 24 in. long by 2 in. by 2 in., conditioned ‘to 12 per 
cent. moisture content and arranged in 20 layers of three 
sticks each, disposed in the shape of a triangle, in plan, 
having gaps at the corners of about 1 in. Alternate 
layers are orientated 60 deg. Six vertical steel rods, 
in. in diameter, disposed in plan in the form of a 
hexagon of 10 in. sides, pass ugh holes $ in. in 
diameter in the sticks and carry on the top a hexa- 
eg sheet-steel plate covering the centre of the crib. 

is space is with the ignition material, which 
consists of ¢ Ib. of wood wool, Ib. of sticks } in. 
square in cross-section, and 3 Ib. of sticks 4 in. square. 
This particular arrangement of the crib, together with 
the six vertical rods, prevents collapse and ensures 
mna‘ntenance of the structure even when 80 per cent. 
to YO per cent. of it is burned. The metal cover plate 
at the top prevents the flames from the igniting ma- 
terial rising vertically and directs them out horizontally, 
thereby igniting the structure of the 2 in. by 2 in. 
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material uniformly all over. The species of wood 
employed is Corsican pine (Pinus nigra) carefully con- 
ditioned to 12 per cent. moisture content. This timber, 
consisting mainly as it does of sapwood, presents a 
more homogeneous material than the other pines and 
is practically identical in structure and general charac- 
teristics with Pinus Sylvestris, the common redwood 
employed for building and structural purposes. 

The crib, indicated at a in Fig. 3, is carried on an 
incombustible table 6. The table is supported on a 
hydraulic ram c, the variations of pressure set up by 
this ram on the oil contained in the cylinder in which 
it moves being translated into a graph on the recording 
instrument d. The spraying jet is indicated at e, with 
its ancilliary apparatus of an air-loaded tank with a 
gauge glass, relief valve and pressure gauge, air being 
supplied to this tank from a compressor. The extin- 
guising liquid is supplied by means of a stirrup pump 
nozzle mounted 12 ft. away from the centre of the 
fire. The nozzle e is made to oscillate in a vertical 
plane by means of a cam driven by a small motor, 
this mechanism causing the jet of liquid to move 
uniformly up and down over the height of the fire 
at the rate of 58 oscillations per minute. The liquid 
is fed to the nozzle through 30 ft. of 3-in. rubber hose 
from the tank, in which a constant pressure of 25 lb. 
per square inch is maintained, pressure being about 
that resulting from the normal hand operation of 
a stirrup pump. The hydraulic cylinder, which 
contains castor oil, is connected to the recording 
mechanism at the left of Fig. 3, through a copper pipe. 
A small screw-operated P sages 3 fitted with a pressure 
gauge and situated on the pipe between the cylinder 
and the recording instrument enables the table to 
be set at the required level on starting a test. The 
table 6 is rotated during a test so that all sides of the 
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. pheries of the rollers being in contact with machined 
RESULTS OF FIRE-EXTINGUISHING TESTS. fete on tho. vation engss of tve come of sheeplase. 
motor t, the table is pushed round by two of the 
Fig.8. Time in Minutes Fig. 9. rollers, that.is, one on each arm. The driving roller j, 
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fire are e to the jet and the nozzle has not, 
therefore, to be carried round the fire by hand. The 
table ram also rotates, a condition ensuring that the 
pressure of the oil is at all times truly representative 
of the weight of the table and the fire, since there is no 
vertical friction between the ram and the cylinder wall. 
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The details of the rotating table are shown in Figs. 
4to7. For purposes of identification, the same refer- 
ence letters as are used in Fig. 3 are employed as far as 
they apply. The crib a is carried on a base attached 
to the rotating table 6, the base, table and _inter- 
mediate washers being of a preparation of asbestos. 
The table is secured to a cast-iron spider having four 
arms of T-cross-section, the ram, which is of steel and 
1 in. in diameter, being attached to the spider, as shown 
in Fig. 4. Since the pressure of the oil in the cylinder is 
used as a measure of the weight of the wood as it burns, 
the means by which the table is rotated must be such 
ane a rn om of movement to the ram in the 
vertical direction. In consequence, no packing gland 
is fitted and a roller device is employed as a drive. 
This device is shown in the e views, Figs. 6 and 7. 
The cylinder f carries at the top a collar g free to rotate 
round it, the collar being formed with a V-groove for 
the horizontal driving belt A (Fig. 4). To the top 
face of the collar are attached two pairs of brackets 
fitted with rollers mounted on bail bearings, the peri- 





_| as finally adopted 





Fig. 7, is mounted on an eccentric bearing in order to 
permit of adjustment. The roller k rotates round a 
fixed centre and is fitted merely as a stop to prevent 
the momentum of the table from carrying it round 
when the motor is stop 

The motor runs on di current at 220 volts, and 
drives through a worm-reducing gear, while there is a 
further reduction in the belt drive. The worm gear 
ratio is 212 to 1 and the driving pulley no 
at 14 r.p.m. and requires a ue of 60 in.-lb. The 
usual rate of rotation of the table is 10 r.p.m., but the 
speed can be varied if required. The drive on the ram 
is thus a balanced horizontal torque with no vertical 
reaction, whatever the height of the table and the ram 
from the ground level may be. In this way the drive 
does not influence the oil pressure imposed by the ram, 
this pressure being due to the weight of the ram, spider, 
table and fire. Preliminary tests showed that this 
method of weight recording is very sensitive. The 

ing instrument will respond to a weight as small 
as } lb. placed on the table, this weight being about 
0-2 per cent. of the weight of the fire. The of 
the instrument is from zero to 240 lb. weight, this latter 
including about 90 lb. for the ram, table and fittings. 
It may be noted that the recording-inst t table 
and the nozzle table are shown in Fig. 3 much closer 
to the fire than they actually are in order to economise 
space in the illustration. The equipment is installed in 
a building 20 ft. by 30 ft. in plan by 165 ft. high. Air 
openings are provided at the floor level and two 18 in. 
fans are fi in the gable ends, so that the tests are 
largely independent of the weather. 

Experimental Results.—The charts given in Figs. 8, 9 
and 10 are of preliminary tests. The curves in Fig. 8 
show the loss in weight of two fires allowed to burn 
without any application of extinguishing liquid, the 
top ounwds being with, Sell: wenallaaiin: dn the build- 
ing and the bottom curve with the floor openings 
restricted and the ventilating fans running at half 
speed. The vertical scale is the weight loss in 
pounds and the horizontal scale the time in minutes. 
The horizontal lines indicate the deadweight of the . 
table and fittings. The two curves are practically 
identical as regards wei iti i 
confirmed visua’ 


was the supply of o too small to support proper 
combustion. Fig. 9 shows the curves obtai from 
two fires when water was applied at different rates. 
Application was commenced after the fire had been 
wed to burn for four minutes. In the fire to which 
the upper curve relates, water was applied for 10 seconds 
every 14 minutes, and the wool of the table was 
6 r.p.m., so that the water was ied for one complete 
revolution of the table. It will be evident, from the 
fact that the fire does not continue to lose weight after 
about 15 minutes, that it was controlled in this time. 
The lower curve relates to a fire to which water was 
applied for five seconds every minute, and the table 
rotated at 12 r.p.m.; again, the application was for 
one complete revolution of the table. With this 
lighter application, the loss of weight is continuous and 
the fire was not controlled, but merely slowed down. 

The rate of application of the extinguishing liquid 
was “‘on for 6 seconds and off for 
54 seconds.” With a table speed of 10 r.p.m., the 
liquid is thus applied for one revolution in every ten 
revolutions. With water, this was about the minimum 
rate of application to control the fire, and, 
in fact, extinction did not occur until the fire was 
almost burned out. This is shown in the bottom 
curve of Fig. 10, this curve having been obtained with 
water only. The four upper curves relate to fires 
extinguished with different concentrations of boric 
acid, as indicated by the adjacent . The steps 
in these curves result from the weight of liquid (1-3 Ib.) 
added to the fire at each application and the point of 
extinction was taken to be when this added weight 
exceeded the loss in weight due to burning and evapora- 
tion ; that is, at the lowest point of the curve. At this 

int the fire was practically extinguished, although a 

w glowing spots remained which gradually diminished 
in intensity. 

The rate-of-weight-loss curves for some other chemi- 
cal solutions are shown in Figs. 11 to 14, but a full list of 
the results obtained is given in Table 1, on page 457. All 
the concentrations stated in this table are based on the 
anhydrous weight of the chemical except for sodium 
silicate, in which case the concentration is based on the 
material as supplied (P. 84 grade). The curves in Fig. 11 
are for various concentrations of zinc chloride, though 
the lowest but one is for water only. The effect of mon- 
ammonium phosphate is shown in Fig. 12, the curve for 
water only being the bottom one. Fig 13 shows three 
different solutions and water only on the same chart. 
The top curve is for calcium chloride, the next lower 
one for sodium chloride, and the next below that for 
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sodium carbonate. The lowest curve is for water only. 
The concentration of all these three chemicals is 2 per 
cent. In Fig. 14 is seen the effect of ammonium sul- 
phate, no-curve for water only being included in this 
case. ‘The curves illustrate the effect of various chemi- 
eals on the rate of burning, the point at which they 
become horizontal showing that the fire has been then 
got under control as the record ceases to show any loss 
in weight. 

The results as given in Table I and Figs. 11 to 14 show 
that a number of chemicals have very distinct fire- 
extinguishing properties, others give only a slight im- 
provement, while others are no better, an possibly even 
slightly worse, than wateralone. The ammonium com- 
pounds generally show the most effective extinguishing 
properties, mon-ammonium and di-ammonium phos- 
phates being the most effective, and ammonium chloride 
the least effective, of those tested. Faspos No. 2 is a 
product of Imperial Chemical,Industries, Limited, and 
consists, essentially, of mon-ammonium phosphate. 
Boric acid is in the same class as the ammonium com- 

, but borax has very little extinguishing effect. 
ixtures of boric acid and borax are not as effective as 
the same amount of boric acid used without the addition 
of borax. Calcium chloride is the only other chemical 
tested which the ammonium compounds 
in effectiveness. Zinc chloride is only moderately 
effective than water, since it has a tendency to promote, 
has a very slight effect, and sodium carbonate is less 
effective than water, since it has a tendency to promote, 
rather than to retard, glow. 

The extinguishing effect is most pronounced when the 
rate of application of solution is small relative to the 
size of the fire, and, under the particular conditions of 
test where the rate of application was purposely made 
small, a distinct effect was produced by concentrations 
as low as 0-25 per cent. The effect is undou 
e ted by the particular intermittent method of 
application of the solution adopted in the test procedure 
and it is doubtful whether the effect of very low 
concentrations would be signi in ice. This 
pa ear nk ne ication was adopted in 
ts) Surtees een inguish small differences in extinguishing 
effect, while sti —— ing a stirrup-pump jet. Thus, 
the figures resulting on thei Aoete te enhy Signs 
to the particular conditions of the test and should not 

. be used for assessing the actual efficiency of the solutions 
in practice. This particularly applies to the “‘ Superi- 
ority Factor” figures of Table I. In order to attempt 
an assessment of the actual effectiveness in practice 
of different concentrations of solutions it was considered 
desirable to use a method of test employing a continuous 
application of the extinguishing liquid at varying rates 
of application and further work on these lines is 
described in Part II of this report. 


(To be continued.) 





THE PREHEATING OF CAST IRON 
FOR WELDING. 


Wiru the exception of white iron and the high-silicon 
corrosion-resisting alloys, cast irons are capable of 
being welded, but satisfactory results are obtained only 
when the correct procedure is employed. The low 
ductility generally by cast irons may cause 
fracture to occur when the material is subjected to the 
stresses created by local heating during welding. 
Furthermore, the effect of rapid cooling, after welding, 
may lead to the, production of white cast iron in the 
vicinity of the weld. Another factor to be considered 
is that the fusion area may contain a high percentage of 
carbon transferred from the cast iron into the weld 
metal. Again, castings are usually designed for rigidity, 
and consequently not readily adjust themselves to 
local contraction, and in many castings there is a lack 
of uniformity of section, quite heavy bosses and flanges 
being connected to thin-walled sections. Many of these 
difficulties, however, can be overcome by the judicious 
application of preheating, and an article contained in 
a recent issue of The Welder, published by Messrs. 
Murex Welding Processes, Limited, Waltham Cross, 
Hertfordshire, shows how this is accomplished. In the 
case of cast-iron bars free to move at the ends and of com- 
pact cross section, a local preheat to 600 deg. C., in the 
neighbourhood of the weld, is sufficient. Slow cooling 
will prevent the formation of white iron at the weld 
junction and allow adjustment of local contraction 
stresses. In addition to local preheating it is often 
advisable to heat up another part of the casting in 
order to expand it so that it will subsequently contract 
together with the weld. In this case the local preheat 
at the joint should be about 600 deg. C., while a tem- 
perature of 200 deg. C., will probably suffice for the 
indirect preheating. This technique, it is pointed out, 
is particularly pn to such articles as open frames 
and wheel spokes. In the case of intricate castings, such 
as motor-car cylinder blocks, it is advisable completely 
to preheat up to a temperature of 600 deg. C. The 
subsequent cooling should be as slow as possible. 
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INTERNAL-COMBUSTION ENGINES. 


565,479. High-Compression Gas-Injection Engine. 
The National Gas and Oil Engine Company, Limited, of 
Ashton-under-Lyne, and J. Jones, of Ashton-under-Lyne. 
(1 Fig.) March 5, 1943.—The object of the invention is 
to improve the thermal efficiency of high-compression 
gas-injection engines for a given compression ratio, at 
the same time ensuring that the engine can deal ade- 
quately with gas having a low calorific value. The 
drawing shows a six-cylinder engine with gas compressor 
and exhaust-gas heat exchanger. The gas passes from 
@ gas-supply pipe b through a gas compressor ¢c, an 
exhaust-gas heat exchanger d, and an inlet manifold 
to the gas-injection valves f. The gas leaves the com- 
pressor c at 750 Ib. per square inch and a temperature of 
160 deg. F. It leaves the exhaust-gas heat exchanger d 
at the same pressure, but at a temperature of about 
750 deg. F. and is injected into the cylinders approxi- 
mately at the beginning of the expansion stroke to be 
ignited by sparking plugs. This arrangement can be 
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adapted for the water saturation of the gas by the 
addition of a water injector to which the gas leaving 
the heat exchanger d is led, and from which it enters 
another heat exchanger before being injected into the 
engine. The water injector is arranged to saturate gases 
at about 600 deg. F. The gas leaves it at this temperature 
to enter the second heat exchanger which it leaves at a 
temperature of 750 deg. F. The water vapour content 
corresponds to saturation at 600 deg. F. The use of gas 
having a low calorific value has advantages, in that 
owing to the greater volume to be injected, it is possible 
to introduce a greater amount of sensible heat by way 
of the heat exchanger. When a tubular exchanger is 
employed, the fuel gas passes inside the tube and the 
exhaust gases outside, to ensure that the fuel gas is 
heated up to the temperature of the exhaust gases. 
( Accepted Ni ber 13, 1944.) 





MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT. 


565,681. Sheet-Metal Pressure Shaping. Helliwells, 
Limited, of Stratford-on-Avon, and J. Ransom, of Cardiff. 
(1 Fig.) May 17, 1943.—The main object of the invention 
is to provide a substitute for the deformable india-rubber 
block which is used at present for shaping thin sheet- 
metal. Moreover, it reduces the pressure which other- 
wise has to be applied to deform the rubber and provides 





Z d 
Y VA, 
4; y 





CLE 
(565,601) 


an alternative means of applying pressure than that of 
the power-operated presses now in general use. A 
chamber, which contains sand, consists of uppér and 
lower compartments a! and a® horizontally divided by a 
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flexible diaphragm 6 of india-rubber. This diaphragm 
supports a layer of sand. On the top of this layer is g 
sheet-metal plate d which is to be formed and super. 
imposed on it is the forming tool e. The open top of the 
upper compartment a’ is closed by a cover plate f of 
substantial weight which bears on the top of the forming 
tool e and upon a sealing ring g on the rim of the upper 
compartment. The lower compartment a? of the chamber 
is filled with oil and pressure is built up bya pump. The 
sand in the upper compartment flows into the vacant 
space in this compartment and in so doing forms the 
sheet-metal plate d to the forming tool. A fabric sheet j 
is interposed between the layer of the sand and the 
sheet-metal plate d so as to prevent direct contact between 
them and so to avoid marking of the plate. (Accepted 
November 22, 1944.) 


MISCELLANEOUS. 


565,930. Toggle-Operated Press. Taylor and Challen, 
Limited, of Birmingham, and H. F. Osborn, of Birming- 
ham. (3 Figs.) April 6, 1943.—The invention is an 
improvement connected with coining presses which 
incorporate a toggle lever, a toggle arm pivoted to the lever, 
and a vertically reciprocating slide pivoted to the toggle 
arm. The object of the invention is to provide a positive 
means of intermittently rotating the cylindrical pivot pins 
on which the toggle mechanism operates so as to ensure 
the maintenance of the concentricity of the periphery of 
the pin about its axis to avoid the possibility of deforma- 
tion due to wear under operating conditions. The coin- 
ing press embodies a power-operated toggle lever a which 
is pivoted at its lower end to a toggle arm b which is 
pivoted at its lower end to a vertically reciprocating slide c 
carrying the top die of the press. The points of connec- 
tion between the toggle lever a and the toggle arm b and 
between the toggle arm b and slide c take the form of a 
cylindrical pivot pin d of substantial dimensions, and 
owing to the great force which is transmitted through 
this toggle linkage there is a tendency for the pivot pin 
to wear circumferentially and eventually to deform. In 
order to avoid this defect the invention provides a positive 
means of intermittently rotating all of the pivot pins d at 
each operation of the press. The upper arm of the toggle 
linkage, which forms a part of the toggle lever a, is con- 
nected by means of a pivot pin d at its upper end to the 
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fixed frame e. All of the pivot pins associated with 
the toggle linkage are provided at each end with a 
ratchet wheel f which is fixed to the pivot pin. Inter- 
mittent rotational motion is imparted to these ratchet 
wheels f, and consequently to the pivot pins, upon the 
rocking operation of the toggle linkage. In the case of 
the upper and lower pivet pins, the intermittent motion 
is applied by means of a spring-loaded paw] g, the toothed 
end of which is interposed in the path of motion of the 
teeth of the ratchet wheel f in such a manner that, as the 
toggle linkage a and the toggle arm } move out of the 
position of vertical alignment when full pressure is being 
applied to the forming dies, the contact thus established 
between the toothed end of the pawl g and a tooth of 
the ratchet wheel f imparts a rotational motion to the 
ratchet wheel, and consequently to the associated pivot 
pin d. This rotational motion is imparted at the period 
of least pressure or stress in the toggle mechanism. The 
position which the mechanism of the toggle linkage will 
occupy when fully moved to the broken position of the 


’ | linkage is that indicated by the chain centre lines in the 


drawing. Each spring-loaded pawl gis pivoted by means 
of a pivot pin g’ in one of the toggle linkage members, 
and a coiled compression spring h and interposed plunger i 
exert a pressure on the tail of each pawl] g. (Accepted 
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FIFTY YEARS OF 
SCIENTIFIC INSTRUMENT 
MANUFACTURE. 


(Continued from page 403.) 


In August, 1898, R. S. Whipple, son of the late 
G. M. Whipple, Superintendent of Kew Obser- 
vatory, had joined the firm as personal assistant 
to Horace Darwin, and in December of the same 
year, on the resignation of W. T. Pye, he was 
appointed secretary and manager of the firm. He 
had a considerable influence on the development of 
the company at this time, particularly in respect of 














was a compensation, however, in the high reputation 
acquired for the accuracy and finish of the work and 
the readiness of the firm to design and construct 
instruments of a novel character. Darwin, who was 
elected a Fellow of the Royal Society in 1903, was 
always ready to place his great skill and knowledge 
at the disposal of scientific men without thought of 
profit, a characteristic that he maintained until 
the end. It was typical of him that on one of the 
rare occasions when a reasonable profit had been 
made (1893), he should distribute a share of it among 
the employees, and this probably affords one of the 
earliest examples of profit sharing in industry. 

In 1887, Charles Vernon Boys described his classic 
method of manufacturing quartz fibres by drawing 











Fie. 15. First DuppELL OsciL1Lo- 
GRAPH WITH PERMANENT MAGNET. 





Fic. 14. First DupDELL OSCILLOGRAPH WITH ELECTROMAGNET. 


temperature-measuring apparatus, on which he 
became a recognised authority. He was made a 
director in 1905 and joint managing director with 
C. C. Mason in 1909, which position he held until 
his retirement in 1935. He remains on the board 
and is now chairman of the directors. 

Until this time, the products of the company had 
been largely of a special nature to meet individual 
requirements or to suit some particular research or 
development. The special items required a great 
deal of supervision and personal work of the skilled 
craftsmen, while funds for their purchase were 
almost invariably restricted; thus payment for 
such items was rarely commensurate with the work 
involved. For many years the standard products 
that could be made at a profit were not sufficient 
in numbers to redress the balance of the losses on 
special apparatus, and from a financial point’ of 
view, the firm passed through some lean years. There 





them out by means of a specially constructed bow 
and arrow; using this method, fibres 0-0005 mm. 
in diameter could be obtained. The use of quartz 
fibres revolutionised the suspensions of sensitive 
galvanometers and electrometers and paved the 
way to the development of the string galvanometer. 
For use on galvanometers where an electrically 
conducting sus ion is necessary, the fibres are 
coated with metal. At first a silver deposit was 
made by a chemical process but this was later 
improved by hanging the fibres in an evacuated 
cylinder and sputtering them with gold by ionic 
bombardment. This later method had the great 
advantage that the metal became, to some extent, 
embedded in the fibre surface and was thus more 
durable and permanent. The work required skill 
and judgment, and the firm, in close co-operation 
with Boys, manufactured and marketed these fine 
quartz fibres until recent years. Boys was also 





responsible for the design of the radiomicrometer, 
shown in Fig. 13, for measuring minute heat radia- 
tions. The moying system consists of a single loop 
of fine silver wire connected at its lower extremity 
to a small bismuth-antimony thermojunction and 
suspended between the poles of a permanent magnet 
by a fine quartz fibre carrying a small mirror. A 
plate of copper foil is soldered to the thermojunction 
and exposed to the source of radiant heat. By 
using this instrument it is possible to detect the heat 
radiation from a candle at a distance of one mile. 

One of the outstanding events in the progress of 
the firm was the close collaboration with William 
D. Duddell, who was then a pupil of Professors 
Ayrton and Mather, studying electrical engineering 
at the Central Technical College of the City and 
Guilds Institute, London. Alternating current 
was rapidly coming to the fore in connection with 
power transmission, and Duddell recognised the need 
for apparatus to study the wave-form of the current. 
Influenced by the work of Blondel on a bifilar gal- 
vanometer, he produced the oil-damped oscillo- 
graph bearing his name and the instrument created 
a great sensation when demonstrated at the Institu- 
tion of Electrical Engineers in 1898. The company, 
in close co-operation with.Duddell, developed and 
produced the first industrial oscillographs, which were 
described in ENGINEERING, vol. 69, page 582 (1900). 
The moving system, or vibrator, consists of a loop 
of fine phosphor-bronze strip, placed in the gap 
of a powerful t, with a small plane mirror 
fixed to each of the parallel sides of the loop which 
is placed under tension by a spring or weight. When 
a current passes through the loop one side of the 
strip advances while the other recedes and thus 
causes the mirror to turn on its vertical axis. By 
reducing the tension on the loop the period of the 
vibrator may be increased with a subsequent loss of 
sensitivity, which can be compensated to some 
extent by increasing the strength of the magnetic 
field. The high-frequency models, therefore, em- 
ployed ‘a powerful electromagnet while the low- 

y types were satisfactory with a permanent 
magnet, but the recent introduction of special mag- 
netic alloys has made the electromagnet unnecessary. 
These oscillograph vibrators are used with an 
illuminating system and a suitable continuous film 
camera. This equipment, with considerable modi- 
fications as regards compactness and sensitivity, 
remains one of the important products of the firm, 
and instruments are now made with as many as 
twelve vibrators placed side by side. They are used 
for recording short-circuit tests on high-power 
switch-gear and other rapidly varying or transient 
phenomena. 

Duddell was also responsible for the develop- 
ment of many other electrical. instruments which 
will always be associated with his name, includ- 
ing his magnetic standard for the calibration of 
ballistic galvanometers, and the thermo-galvano- 
meter, the latter being an extremely sensitive 
instrument for measuring small alternating currents. 
The current to be measured passes through a re- 
sistance acting as a heater which warms a thermo- 
couple at the end of a single-loop suspended system 
similar to that employed in the Boys radiomicro- 
meter. By using heaters of different resistances, 
the instrument is made to cover a wide range of 
measurements. Duddell’s early death in 1917 was 
a great loss to the company and to electrical engin- 
eering in general. Figs. 14 and 15 show, respec- 
tively, the first electromagnet and permanent- 
magnet oscillographs. 

In 1901, the board was strengthened by the inclu- 
sion of Dr. F. F. Blackman, the eminent botanist. 
This naturally stimulated the manufacture of equip- 
ment for botanical research, an outstanding instru- 
ment being an air current commutator with which 
his name is associated. This instrument enabled 
analyses of a gas or liquid to be made at definite 
intervals over considerable periods of ‘time. By 
the automatic rotation of a turret head bored with 
accurately spaced holes, which could be brought 
adjacent to leading-in and exit pipes in the main 
body of the instrument, it enabled the flow of gas 
to be interrupted or diverted for any given time. 
This instrument was capable of many variations 
and was largely used in botanical laboratories all 
over the wotld. It is still constructed in much the 
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Fie. 17. Lucas Focustna MecHANISM FOR MICROSCOPES. 


same form as originally designed. Blackman, who 
was made a Fellow of the Royal Society in 1906, 
retired from the board in 1936. 

During the last few years of the Nineteenth 
Century much physiological work had been done in 
determining the action of the heart, particularly by 
Professor Starling, of University College, who 
employed a form of mercury capillary electrometer, 
by which photographic records could be made of 
the wave-form of arterial pulsations, and by Sir 
James Mackenzie, who designed a pen recorder for 
determining the form and relation between venous 
and arterial pulsations. In 1903, Professor W. 
Einthoven, of Leyden, Holland, devised his first 
string galvanometer, an instrument having an 
extremely short time period of oscillation together 
with high sensitivity. This was immediately 
employed for determining the wave form and extent 
of the heart-action currents, and the company, in 
close co-operation with Professor Einthoven, de- 
veloped a galvanometer with accessory equipment 
that could be employed, in conjunction with 
clinical examination, for the diagnosis of heart 
disease. The galvanometer consists of a metal- 
plated quartz fibre stretched between the narrow, 
gap of a powerful magnet. When the minute 
electrical currents from the heart are passed through 





the fibre it is deflected at right angles to the magnetic 
field. An optical system projects an image of the 
fibre on to a suitable photographic camera and the 
minute movements are greatly enlarged and photo- 
graphed. To adjust the sensitivity of the galvano- 
meter a micrometric tensioning device is applied to 
the fibre. The important characteristics of the 
instrument are high resistance, high sensitivity and 
high periodicity. The development of the Cambridge 
cardiograph, as the instrument was named, was 
carried out in close co-operation with Dr. (after- 
wards Sir) Thomas Lewis, F.R.S., at University 
College, who became the greatest authority in this 
country on electro-cardiographic tracings. The first 
complete installation was fitted in 1909, since when 
it has developed rapidly and many thousands are 
now in use all over the world. There are few 
hospitals of importance in this country and America 
that do not employ Cambridge electro-cardiographs. 
They are also used by consultants and for physio- 
logical research. An interesting feature of the 
development of this equipment is that, whereas the 
original apparatus of Einthoven occupied a whole 
laboratory and the electromagnet was enclosed in 
a water jacket to prevent over-heating, the present 
equipment is so compact that it can now be con- 
tained in a suit-case, thus enabling the physician to 
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Fig. 18. OrnternaL Witson Ray-Track APPARATUS. 





Fie. 19. Tracks or AtpHa-ParticLes, SHOWING 
Deriection By MaGNertic Fre.p. 


take it to a patient’s house. This has been accom- 
plished without any loss in sensitivity and is mainly 
due to the great improvement in the magnetic 
properties of the alloys that are now available for 
making the galvanometer magnet. It is considered 
that this electro-cardiograph equipment, which is 
illustrated in Fig. 16, has done more to assist the 
accurate study of the heart muscle than any other 
invention and has placed the treatment of heart 
disorders on an entirely new basis. 

Close association, at this period, with Pro- 
fessor J. A. Ewing (afterwards Sir Alfred), of the 
Cambridge University Engineering Laboratories, 
produced a number of important instruments, 
including seismographs for recording earthquake 
tremors, and, in particular, the Ewing extenso- 
meters, which remain the standard instruments 
for tensile tests. An almost complete range of 
instruments, for teaching and research in engi- 
neering and physics was developed at this time. 
During this period also many important contracts 
were received for meteorological and astronomical 
apparatus; mention may be made of a large 
spectrograph for the Cape Observatory, star photo- 
graph micrometers, magnetographs, dip inductors, 
and pendulums. for gravity surveys. These instru- 
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ments involved elaborate scientific instrument work 
of the highest precision and marked a stage in the 
progress and expansion of the company. 

In 1906, Keith Lucas, F.R.S., an eminent physio- 
logist, joined the board of directors and was respon- 
sible ior the design of many instruments for physio- 
logical research, particularly with regard to appa- 
ratus for accurately timing extremely small intervals 
associated with the study of nervous impulses. His 
slow-motion device for microscope tubes was a 
simple invention of outstanding importance and 
has been incorporated in most of the Cambridge 
instruments employing microscopes. It consisted 
of a microscope tube which was held in a guide 
frame with two sets of three point bearings. The 
focusing wheel is attached to a specially shaped 
friction wheel bearing upon a rigid metal rod of 
half circular section fixed to the body of the micro- 
scope tube, as shown in Fig. 17, opposite. The 
adjustment is free from backlash and smooth in 
operation. Keith Lucas resigned his directorship 


in 1914, when he engaged upon development work+ 


for the Royal Air Force and carried out many 
researches of the highest inrportance, particularly 
in connection with compasses and bomb sights for 
aeroplanes. He was unfortunately killed in an aero- 
plane aceident in 1916, while on service. 

In 1909, the.Prime Minister, the Rt. Hon. H. H. 
Asquith, an Advisory Committee for 
Aeronautics to superintend the investigations at the 
National Physical Laboratory. Horace Darwin was 
an original member of the committee and contri- 
buted a great deal in connection with the installation 
of wind tunnels and the production of an efficient 
aero compass and turn indicator. An aerodynamic 
balance, largely designed by him and made at the 
company’s works, has been employed in wind-tunnel 
investigations for many years. 

One of the most far reaching developments of this 
period has been the remarkable apparatus devised 
by C. T. R. Wilson, of the Cavendish Laboratory, 
Cambridge, for rendering visible the paths of the 
«-particles from radium, and other ionising particles, 
by the trail of condensed water vapour left behind 
them after their passage. The apparatus comprised 
an air-tight expansion chamber arranged so that 
the saturated air within the chamber could be 


paths of the latter therefore consisted of long 
threads of minute water d which were illumin- 
ated by a Nernst lamp. original apparatus is 
illustrated in Fig. 18, opposite, and Fig. 19 shows the 
tracks produced by the «-particles from radium. 
Fig. 19, it may be of interest to mention, is repro- 
duced from a photograph taken by Professor P. 
Kapitza while he was working at the Mond Labora- 
tory, Cambridge, and illustrates the deflection of the 
a-particles by a strong magnetic field. Wilson first 
deseribed his experiments in a paper before the 
Royal Society in April, 1911. His work revolu- 
tionised the study of atomic physics and made 
possible the rapid advancement of knowledge at 
the hands of Rutherford, and contemporary physic- 
ists. The company, in close co-operation with 
Wilson, manufactured this ray-track apparatus, and 
later introduced modifications by Shimizu, consisting 
of a reciprocating plunger calculated to give the 
correct expansion ratio and enabling a series of 
successive track pictures to be obtained. 

During the period from 1910-15 the company, in 
conjunction with Sir David Gill, was responsible for 
the design and manufacture of standard comparators 
for the Indian Geodetic Survey and for the National 
Physical Laboratory. The temperature of the 
tanks ining the four-metre comparison scales 
was controlled to 0-01° C. Other comparators were 
suitable for comparisons up to 24 metres and 50 
metres. Among other interesting instruments was a 
series of micrometers for investigating, from month 
to month, the slow subsidence of a building or the 
development of cracks in a structure. They each 
consist of two members fitted to pins grouted into 
the structure on each side of the developing crack. 
One member carries a micrometer screw with a 
conical tip and gives vernier readings to 0-001 
in. The second member carries a flat spring with 


. 


screw is set so that when the spring 
vibrate, the point just comes into rubbing contact 
with the hardened steel edge. This method of 
setting has been found to be remarkably accurate. 
Any minute change in position of one member in 
relation to the other can be readily observed and 
measured. These crack micrometers were installed 
in St. Paul’s Cathedral, and, so far as is known, are 
still in position for observations to be made. 

At the request. of the Mining Association of 
Great Britain, the company undertook the design 
and manufacture of a large number of instruments 
for investigating the properties and explosive effects 
of coal dust in mines. A duplicate set was made for 
the United States Government. A description 

in Encrnezrine, vol. 90, page 300 (1910), 
of the Field and Cust tide recorders which were made 
by the company for the Admiralty ; a number of 
these instruments were su’ and are still in use. 


is made to 


filled by C. C. Mason, who became joint managing 
director with R. 8. Whipple in 1910, His mathe- 
matical and ing experience have 
been of great service in the deve it of many 
special instruments made by the company. After 
the last war he was awarded the O.B.E. in recogni- 
tion of his work in connection with the manufacture 
and testing of clockwork fuses for shells.. He 

his as managing director in 
1943, but remains on the board of directors. 

The period from 1910 to 1914 was marked princi- 
pally by the development of a number of engineering 
and physical instruments. Of particular interest 
was @ modified form of the repeated-impact testing 
machine designed by the late Dr. T. E. Stanton, of 
the National Physical Laboratory. (See Proc. Inst. 
Mech. Engineers, 1908, vol. IV, page 899). It is well 
known that metals are liable to fail under smaller 
loads when subjected to varying conditions than 
when under steady and continuous stress. -In this 
machine the metal is subjected to a continuous series 
of blows of relatively small force delivered alter- 
nately on opposite sides of a test-piece. The tests 
are continued until fracture occurs, when the 
machine is automatically stopped and the number 
of blows required to fracture the specimen is 
indicated on a counter.* A range of reading 
microscopes and cathetometers was also designed 


. | at this time. 


In June, 1914, the company 
Physical Society to luncheon in the Hall of St. John’s 
College, Cambridge, and arranged at its works a 
series of experiments demonstrating much of the 
new equipment than being made. The meeting was 
@ signal success and a glance at the visitors’ list 
shows that a large number of distinguished physi- 
cists were present. Among the visitors were Sir 
Joseph Thomson, Sir Oliver Lodge, Professor Sil- 
vanus Thompson, Dr. Alexander Russell, Dr. F. W. 
Aston, Dr. G. F. C. Searle and Dr. C. T. R. Wilson. 


(To be continued.) 
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Pile-Driving Handbook. By Ropktrt D. One is, B.8., 
C.E. The Pitman Publishing Corporation, New York. 
[Price 4.50 dols.] Sir Isaac Pitman and Sons, Limited, 
Parker-street, London, W.C.2. [Price 25s. net.) 

Tr is a singular fact that treatises dealing compre- 

hensively with the design and driving of piles, i 

general, are rare in the United States, despite 

large amount of piling work that has been 
out in that country. On the other hand, the Con- 
tinent has been served since 1920 by Pi 

Sonnettes by E. Née and L. Troch; published 

French, and probably the first book to collect i 

one cover the widely scattered information om the 

subject, available at that time, including details of 

American plant and methods, and details of “ bored” 

or in situ piles, which had been developed and 

widely employed on the Continent. in, in 

England, it was only in 1935 that Mr. A. C. Dean 

produced his book on Piles and Pile Driving, which 

was followed in 1938 by Reinforced Concrete Piling 


pint te 








a hardened steel V-shaped edge. The micrometer 


* See ENGINEERING, vol. 89, page 572 (1910). 





by Mr. F. E. Wentworth-Sheilds and Mr. W. 8. 
Gray. 

The book under review provides a welcome supple- 
ment to these earlier works by bringing r 
previous material and, at the same time, i 
up-to-date American methods and practice; so 
that the reader should not be deterred by the 
exuberant sales remarks on the wrapper, which, 
when their extravagant phrasing has been dis- 
counted, may be taken to be substantially correct. 
In his preface, Mr. Chellis mentions that he has delib- 
erately limited the scope to the pile itself, that is, 
its design, manufacture, placing and driving in posi- 
tion. He wisely excludes discourses on foundations 
in general, and presents, in consequence, @ clearly 
defined subject on which a modern treatise embrac- 
ing the developments of the*past decade was needed. 
Timber, steel, concrete, reinforced-concrete and com- 
posite piles, pre-cast and in situ, are examined and 
considered in the text, with much attention to 
and comment on detail.” Plant and equipment for 
driving piles are also treated thoroughly, though 
some particulars, or an outline, of the plant and 
special gear necessary for bored piles of various 
types would have been a useful addition, in spite 
of the fact that these are often of a proprietary 
nature. 

The author’s philosophy of pile foundations is 
sound and, as would be expected, pile-driving 
formule and their underlying theory are thoroughly 
discussed and investigated, as also are the measure- 
ment of sets and the testing of finished piles. He 
pins his faith to the time-honoured and conven- 
tional methods of assessment of the ultimate bear- 
ing capacities of piles as deduced from boring 
results, qualitative sampling, loading and pulling 
tests, and the dynamic formula, where applicable, 
in the design of load-carrying piles. He not 
include the more recent method based on soil 
mechanics procedure and results, although the 
preface promises that, should “ further theoretical 
and practical developments indicate more suitable 
methods of solution, these will appear in later 
editions.” Other preliminary testing methods with 
small-scale piles, as practised in , might 
also be included later, to complete the study of the 
subject. 

The allied topics of deterioration ang the pre- 
servation of piles in different circumstances are 
fully dealt with and appropriate references are given. 
Useful tables of particulars of hammers, ete., and 
the various constants follow the text, and eight 
appendices deal with specific points, including site 
reports, piling records and a concise commentary 
on various piling formule. The final appendix is 
devoted to specifications, in considerable detail. 
There is @ useful bibliography, to which, however, 
might be added Reinforced Concrete Piling by 
Wentworth-Sheilds and Gray, previously men- 
tioned, recent soil-mechanics developments in 
respect to piling and, for readers on this side, a 
reference to the more modern papers on this sub- 
ject delivered before British institutions. On 
page 100, under “ Hawcube Piles,” the word “ Han- 
cock ” should read “ Hannen.” The book is amply 
illustrated and is a sound and practical treatise on 
@ subject wherein finality and perfection are difficult 
to achieve, but im which the results of accumulated 
Fey Re tn ham sic ae 

welcom i whose i- 
bilities include that of piling 





REPAIR OF TRAILING CABLES.—A very practical booklet 
entitled How to Repair Type “ A” Individually Screened 
Trailing Cables is now being issued by Messrs. British 
Insulated Cables, Limited, Prescot, Lancashire. This 
type of cable has three power cores, each individually 
screened, an unscreened pilot core built up to the same 
diameter as the power cores, and a central bare earth 
conductor, the whole being enclosed in a tough rubber 
sheath. Since trailing cables are subjected as a rule to 
rough usage, maintenance is important. The booklet 
opens with a survey of the Regulations of the Mines 
Department on repair and a categorical list of the tools 
and materials required for repairs to this type of cable 
follows. Thereafter the operation of repair is described 
step-by-step by means of photographs with explanatory 
text, the description of the complete operation being 
finished with an account of the method of vulcanising the 
joint in a pressure mould and a note on the tests to 
which the finished repair should be subjected. 
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THE “PLUTO” PIPELINE. 
(Continued from page 445.) 

R&FERENCE has been made previously to the ships 
that were fitted out for the purpose of laying the 
Hais cable. These were four in number, H.M.S. 
Holdfast (already mentioned) and H.M.S. Algerian 
having each one machine for picking up and paying 
out the cable, and the two larger vessels, H.M.S. 
Latimer and H.M.S, Sancroft, having two machines 
each. Fig. 15, herewith, shows H.M.S. Latimer along- 
side the wharf of Messrs. Callender’s Cable and Con- 
struction Company, and Fig. 16, a deck view of the 
dynamometer and stern gear. Where two machines 
were fitted, these were arranged forward and aft, 
respectively, of the forward and after cable tanks. 
Sheave-type deck leads, as shown in Fig. 18, on 
the opposite page, enable cable to be transferred 
from one tank to the other, or to be led from either 
tank to the other paying-out machine; and portable 
electric hauling gears are also provided to enable 
the cable to be fleeted from one tank to the other. 

Before dealing with the laying and handling gear 
in greater detail, we may interpolate some descrip- 
tion of the method of coupling Hais cables under 
pressure, since the form and dimensions of this 
coupling, which was designed by Messrs. Siemens 
Brothers and Company, Limited, also affected 
the design: and positioning of the paying-out 
and picking-up machines. The two governing con- 
siderations in the design of these couplings, a 
sectional arrangement of which is shown in Fig. 17, 
herewith, were that the cable had to be laid, and 
connected to the shore pipelines, while an internal 
pressure of some 200 Ib. per square inch was main- 
tained in it ; and that, because of the high working 
pressure at which it was to operate, the armourings 
as well as the lead pipe had to be securely jointed, 
and special measures taken to prevent any leakage 
of petrol outwards, or of water inwards, between the 
various layers. The coupling was also designed, as 
shown in the lower half of Fig. 17, to permit of the 
attachment of a heavy shackle by which the end 
could be hauled on shore. 

The principal parts of the coupling are the two 
main body pieces, which are connected by a split 
muff, fitting over two flanges and secured by rings 
inserted in the ends. The outer edges of the muff 
are beaded over to retain these rings in place. The 
ends of the main body pieces form spigots, which are 
in metal-to-metal contact, and are sealed against 
the egress of petrol or the ingress of water by cup 
rings, separated by a supporting ring. The cup 
rings, and the “hat” joints against which the 
flared ends of the lead pipe are butted, are made of 
Gaco synthetic rubber, supplied by Messrs. George 
Angus and Company, Limited. As a backing to the 
end of the lead pipe, a nosepiece is fitted, against 
which butts a cone ring, forming the joint of the 
steel-tape armouring : one layer of tape is continued 
along the lead pipe inside the cone ring, and the 
other three layers are gripped against its conical 
outer surface by the armour sleeve, which constitutes 
in effect a continuation of the inner serving of jute. 
The ends of the galvanised wires of the outer armour- 
ing are turned outwards to lie between the main 
body and the split ring nut, being cut short where 
necessary to allow the bolts to pass. Each main 
body has a tapped hole into which can be inserted 
either a pressure gauge, to indicate the internal 
pressure in the cable, or @ pump connection to 
maintain that pressure ; and at the inner end of each 
tapped hole there is a small spring-loaded valve 
which is opened by the spigot of the gauge or pump 
connection as it is serewed into place. To contain 
the pressure while coupling or uncoupling, the ends 
of the pipe are sealed by bursting discs of copper 
alloy, 0-010 in. thick, designed to burst at a pressure 
of 400 Ib. per square inch. The edges of the burst 
discs are forced back against the bore of the coupling 
by the flow of petrol, and, it is stated, offer only a 
negligible resistance to the flow. The swivel yoke is 
interchangeable with the coupling main body, and 
is held in place, in a similar manner, by the muff. 

The picking-up and paying-out machines are a 
development of the type in which Messrs. Johnson 
and Phillips, Limited, have specialised for many 
years. Each machine has two cast-iron cable 
drums, 9 ft. 6 in. in diameter on the tread, 10 ft. 
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Fie. 17. ARRANGEMENT OF Hats CaBLE CourLina AND SHACKLE. 


over the flanges, and 2 ft. 3 in. wide. They revolve | 110 h.p. each at 260 r.p.m., using steam at 180 lb. 
outside the frames on a fixed horizontal shaft and | per square inch, and are so connected that either 
are driven through spur gearing by two vertical|one engine or both may work one or both cable 
three-cylinder simple steam engines made by Messrs.|drums. They are double-acting, and reversible. 
William Sissons, Limited. The engines develop! With both engines coupled to one drum, a pull of 
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PIPELINES ACROSS THE ENGLISH 


Fig. 18. 


20-5 tons can be exerted at a hauling speed of 
146 ft. per minute, or 6-85 tons at 365 ft. per minute. 
The machines stand on the main deck, with the 
cable drums projecting through hatches on the 
upper deck, as can be seen from Fig. 21, on page 470, 
which is a view of H.M.S. Holdfast, and all controls 
are operated from the upper deck. 

In ordinary cable-laying work, the cable is moved 
across the treads of the drums by fleeting knives. 
These are fitted also in the Hais cable ships, and 
can be seen, mounted on fabricated-steel stools in 
front of the drums, in Fig. 22, on page 470; but, 
as it was especially important to avoid any risk of 
abrading the protective covering of the Hais cable, 
the knives were fitted only for use in the event of 
the need to pick up and pay out simultaneously. 
In normal operation, fleeting is effected by means 
of the novel device. of electrically-welded rings of 
fabricated steel, riding on the drum. Each ring is 
of U section and has eight slots in the bore to 
receive gunmetal blocks, so that the minimum of 
surface is in contact with the dram. The path of 
the ring is determined by gunmetal rollers mounted 
on mild-steel spindles and engaging in the U of the 
ring ; and as the side pressure exerted by the cable 
is considerable, the ring is supported by 11 cast-iron 
rollers mounted in brackets on the main frame and 
bearing on the side of the U. Some of these rollers 
can be seen in Fig. 22. 

Each brake drum is fitted with a screw brake 
consisting of steel straps lined with elm blocks and 
applied by the relative movement of gunmetal nuts 
on the right- and left-hand threads of the brake 
screws. Water service pipes, with nozzles situated 
between the brake blocks, enable the whole surface 
of the drum to be cooled. Each brake is provided 
with two controls, a quick-acting motion operating 
through helical gearing, and a slower, but more 
powerful, motion through spur reduction gearing. 

There are four dynamometers, one of which is 
illustrated in Fig. 16, all being of Messrs. Johnson 
and Phillips’s standard heavy type, suitable for 
measuring loads from 5 cwt. to 26 tons. The 
cast-iron slides carry V sheaves, 2 ft. 6 in. in 
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diameter. Compression springs below the piston 
come into action when the cable is 18 in. below the 
horizontal line, and operate over a distance of 
12 in. from the lowest position of the moving parts. 
Other deck fittings include dynamometer span lead 
sheaves, forward and aft of each dynamometer ; 
athwartship rollers, to enable the cable to be led 
from one side of the deck to the other; a portable 
double banjo to assist in loading the ship, by 
enabling cable to be taken in over the side; deck 
leads of both the sheave type, shown in Fig. 18, 
and of the roller type, with horizontal and vertical 
rollers ; and roller bellmouths, with one side hinged 
so that the bight of the cable can be inserted or 
removed ; and roller-type bow and stern gear. 

The last-mentioned gear is a departure from the 
usual cable-ship practice of fitting sheaves at bow 
and stern. Because of the large diameter of the 
cable and the absence of a solid core, it was essential 
that it should not be bent, when laying or picking 
up, to a radius of less than about 5 ft. Sheaves 
of such a radius would have been prohibitive in 
size and weight for fitting at bow and stern, and to 
meet this situation, Messrs. Johnson and Phillips 
designed the roller-type gear shown .in Figs. 15 
and 16, opposite, and in Fig. 20, on page 470, 
in which the required minimum radius is main- 
tained, and the cable can also take a considerable 
angle to the centre line of the ship without risk of 
damage. The horizontal rollers are of steel tubing, 
64 in. in diameter and 21 in. long, and are closed 
at the ends by steel plugs, welded in. Gunmetal 
bushes are inserted in the plugs, and run on steel 
spindles 3 in. in diameter, fitted into cast-iron 
bosses attached to the ship’s structure. To prevent 
deflection of the long tubular rollers, cast-iron 
under-rollers, bushed with gunmetal and carried 
on steel spindles, are fitted as central supports. 
The vertical rollers are made of 44-in. steel tubing, 
24 in. long, and are similarly plugged with steel 
ends and bushed with gunmetal. They run freely 
on fixed spindles, which are carried in cast-iron 
bearing brackets. All the rollers are pressure- 
lubricated with grease. As the illustrations show, 





Fie. 19. Portaste Caste-Hanpiing Macaine. 


the side plating of the roller gear is flared to an 
easy curvature so that the cable is in no danger of 
being kinked. 

For handling the cable on board, a portable 
electric hauling gear is provided, of the type illus- 
trated in Fig. 19, herewith. It is driven by a 
reversible totally-enclosed and weatherproof motor, 
continuously shunt-wound and taking current at 
110 volts. By series regulation, the power can be 
varied from 8 h.p. at 1,440 r.p.m. to 2 h.p. at 
350 r.p.m. The motor drives through a hydraulic 
traction unit and flexible coupling to a totally- 
enclosed Radicon worm reduction gear. 

The shore ends of the cable were landed by means 
of converted Thames barges which could be taken 
close inshore at high tide and left to beach them- 
selves as the tide receded. They were fitted with 
a brake and clamping gear of the type shown in 
Fig. 23, on page 470; this also was supplied by 
Messrs. Johnson and Phillips, Limited. The same 
illustration shows the steel-wire “basket’’ and 
shackle used, as a temporary substitute for the 
shackle coupling shown in the lower half of Fig. 17, 
to apply an end-on pull to the cable in landing it 
or for handling it after cutting. 

(To be continued.) 





FLEXIBLE-BAaG MOULDING OF PLYwoop.—The growing 
use of resin-bonded plywood for curved structures has 
been accompanied by a development in the technique of 
applying the necessary pressure during manufacture by 
means of flexible bags, usually inflated by compressed 
air, the pressure being opposed by a rigid “‘ form” of the 
desired contour and the material being inserted between 
the bagandtheform. The technique thus differs radically 
from that employed in finishing flat sheets in hot-plate 
presses and is dealt with informatively in Bulletin 
No. 30, June, 1945, issued by Messrs. Aero Research, 
Limited, Duxford, Cambridge. The bulletin is, however, 
confined to flexible-bag moulding with one specific 
adhesive, namely, Aerodux 14, but in spite of this limita- 
tion is of general value. It is noted on the Bulletin 
that the Ministry of Supply (Plastics Control) has now 
removed restrictions on the sale of Aerolite, Aerodux 
and Ardux synthetic adhesives, so that, subject to Service 





requirements, these will henceforth be available generally. 
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2-6-4 TANK LOCOMOTIVE AND 
THIRD-CLASS CORRIDOR COACH 
FOR THE L.N.E.R. 


Tue London and North Eastern Railway recently 
announced that during the next five years 1,000 
obsolete locomotives would be replaced by an equal 
number of new engines of modern design. A summary 
of the full announcement was given in ENGINEERING, 
page 436, ante, and mention was made of a 2-6-4 type 
tank engine, class L 1, of which 110 were to be con- 
structed as part of the five year programme. We are 
indebted to the London and North Eastern Railway 
Company for further particulars of this new type of 
engine, the first of which has now been completed at 
Doncaster, to the designs of Mr. Edward Thompson, 
O.B.E., M.I.Mech.E., Chief Mechanical Engineer, and 
placed in service. It is numbered 9000 and finished 
in the company’s peacetime apple-greén livery. The 
photograph reproduced in Fig. 1 shows the proportions 
and general appearance of the new engine, and the 
diagram, Fig. 2, gives the principal weights and dimen- 
sions. The L 1 class is being introduced to meet the 
need of the operating department for a general-purpose 
tank engine having a water capacity in excess of that 
of the existing 2-6-2. tank engines while keeping within 
the limits of axle loading imposed by the civil engi- 
neering department. As compared with the above- 
mentioned earlier type of engine, which carries 2,000 
gallons of water, and has a maximum axle load of 
19 tons 5 cwt., the new engine carries 2,650 gallons 
and has a maximum axle load of 20 tons. The coal 
bunker capacity is increased from 4 tons to 4} tons, 
and the total weight, distributed as shown in the 
aye, Fig. 2, is increased from 84 tons to slightly 

r 894 tons, of which nearly 59} tons (132,048 Ib.) 
is adhesive weight. ° The latter figure is 4-12 times the 
rated tractive effort, which, at 85 per cent. boiler 
pressure, is 32,080 lb. This relatively high tractive 
effort is obtained with the same boiler pressure of 
225 Ib. per square incb as is employed in the B 1 class 





locomotive, a description of which was given in 
ENGINEERING, vol. 155, page 47 (1943). The two cylin- 
ders of 20-in. bore, with a piston stroke of 26 in., are 
also the same for the two classes, but the driving wheel 
diameter of the new L 1 class engine is only 5 ft. 2 in., 
as compared with 6 ft. 2 in. in the case of the Bl 
class engine, which develops a rated tractive effort of 
26.878 Ib. In both classes, the piston valves, which 
have a diameter of 10 in., a maximum travel of 6} in., 
and a steam lap of 1§ in., are actuated by Walschaerts 
valve gear, giving 75 per cent. cut-off in full gear. 
Comparison of the new engine with the earlier Bl 
design is relevant because the present reconstruction 
programme will include 400 more engines of the B1 
class. Whereas the B 1 engine is suitable for relatively 


fast main-line mger or express goods trains, the 
L1 engine will be engaged chiefly in hauling heavy 
suburban trains or mineral trains. It 


provides rapid acceleration, and, having valves of 
ample size and travel, can attain the highest speeds 
likely to be ired in normal service. 

The boiler of the L 1 class engine is similar in general 
design to that used in the V 3 class 2-6-2 tank engine, 
but it has a larger firebox. This improvement does not 
prevent economy in manufacture from being obtained 
by the use of certain existing designs of plates. 
The boiler barrel has a maximum diameter of 5 ft., and 
the distance betweerl the tube plates is 12 ft. 2 in. 
There are 150 small tubes having an outside diameter 
of 1? in., and 22 superheater flue tubes having an out- 
side diameter of 5} in. The superheater elements, 22 
in number, have an inside diameter of 1-244 in. The 
firebox has an overall length of 8 ft., top and bottom, 
and an overall width of 4 ft. 0} in. The grate area is 
24-74 sq. ft. The total evaporative heating surface is 
1,336-5 sq. ft., mademp of 138-5 sq. ft. for the firebox, 
830 sq. ft. for the tubes, and 368 sq. ft. for the flues. 
The surface of the superheater elements is 284 sq. ft., so 
that the total heating surface is 1,620-5 sq. ft. The 
boiler is fitted with two Ross “ Pop ” safety valves, each 
3 in. in diameter. The water tanks and the coal 





bunker are of welded construction and the bunker is 
designed to give a good look-out for the enginemen 
when the engine is travelling in reverse. To meet the 
requirements of the Eastern Section of the London and 
North Eastern Railway, the new engine is fitted with 
complete Westinghouse brake equipment in addition to 
the normal vacuum brake gear. It is also fitted 
with a British Thomson-Houston speed indicator, the 
dial for which is mounted, with the other principal 
gauges in the cab, on a single panel situated above the 
iler. Illumination is by means of shielded lamps 
inside the panel, the effect being similar to that on 
the dashboard of a motor car. The cab lighting is 
electric, and the engine is fitted also with electric 
head and tail lights. The complete electrical equip- 
ment was developed by the London and North Eastern 
Railway, in conjunction with Messrs. Metropolitan- 
Vickers Electrical Company, Limited, and it includes 
an alternating-current generator, a rectifier and a 
battery. It is similar to equipment which was fitted 
earlier this year to four A 2/1 class locomotives, and was 
described in ENGINEERING, on page 286, ante. 

A new type of third-class corridor coach has also 
been completed recently by the London and North 
Eastern Railway. This is similar in design to a first- 
class coach which was put into traffic at the beginning 
of the year. The last-mentioned coach, which was 
described in ENGINEERING on page 87, ante, has six 
compartments, measuring 7 ft. 6 in. between the 
partitions, arranged in three groups separated by two 
transverse corridors. The new third-class coach con- 
tains seven compartments, measuring 6 ft. 6 in. between 
the partitions, and they are grouped in the same way 
as before, with corridors between, except that the centre 
group comprises three compartments instead of two. 

each compartment there are three seats on each side, 
with intermediate arm-rests, so that the total seating 
capacity is 42. The body of the coach is constructed 
with teak framing and steel outer panels, and is 
momentos on an all-welded steel underframe 61 ft. 6 in. 
ong. 
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TRAVELLING-COLUMN PLATE-EDGE PLANING MACHINE. 


MESSRS. GEORGE SWIFT AND SONS, LIMITED, HALIFAX. 











TRAVELLING-COLUMN PLATE-EDGE 
PLANING MACHINE. 


Tue planing machine illustrated in Figs. 1 and 2, on 
this page, has a number of points of unusual interest 
and, as will be evident, differs markedly from con- 
ventional forms. The fact that the machine is intended 
for one specific purpose, namely, the planing of the 
edges of the shell plates of boiler steam drums pre 
paratory to the welding operation, accounts for the 
special design. The machine has been manufactured 
by Messrs. rge Swift and Sons, Limited, Claremont 
Ironworks, Halifax, for Messrs. Babcock and Wilcox, 
Limited, Renfrew. It is shown in Fig. 1 in operation in 
the shops of this firm, and from the illustration it will 
be evident that the work is stationary and the tools 
are carried on a column which is traversed along 
a bedplate for a distance corresponding with the 
length of the shell plate concerned. This length may 
be anything up to 40 ft., and the vertical adjustment of 
the tools is such that drums from 2 ft. to 6 ft. in dia- 
meter can be machined. The bed itself is 54 ft. long 
and measures approximately 4 ft. wide across the wa 
on which the table carrying the column slides. The 
length of this table is 14 ft., so that the maximum 
traverse is 40 ft., as previously mentioned. The vertical 
adjustment of the saddle carrying the tool slides on 
the column is 2 ft. 6 in. The floor space occupied is 
60 ft. by 9 ft., and the weight is approximately 35 tons. 

The drive is by means of the Ward-Leonard equip- 
ment seen to the right in the background, and this 
supplies current to a variable-speed direct-current motor 
on the table through a sliding collector, the protecting 
guard-plate of the contact bar being distinguishable 
just beyond the rear way of the bedplate. The cabinet 
to the right of the column contains the greater part of 
the electrical gear, switches, etc., which control the 
variable speeds. Other switchgear is housed in the 
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c the edges of the 
joint can be machined horizontally, either radial to 
the drum, or with the 1 in 8 taper to give a V-joint. 
The saddle is balanced to give vertical traverse up 
and down the column. The feed movements for the 
tools are provided by a motor, and the» control is 
electrical. The feed, and also the table traverse, unit 
is mounted on top of the column. The feed range is 
variable, in eight from ;{ in. to } in. per stroke. 
The left-hand tool in Fig. 2 has a horizontal traverse 
range of 12 in., the range for the right-hand tool being 
19 in. horizontal and 11 in. vertical. It will be evident 
from Fig. 1 that the column is of substantial propor- 
tions. It is secured to the table both by bolts of large 
diameter and by cross and the whole ae 
structure is very rigid. ective locks are provid 
for all the adjustable parts, so that this rigidity is 
maintained under all operating conditions. 





Mass MINIATURE RabDI0oGRAPHY.—The term “ mass 
radiography *’ has become generally familiar as meaning 
the rapid examination of large numbers of persons now 
being practised in the campaign against tuberculosis, 
but little information has been generally available re- 
garding the means by which it is carried out. This can 
now be obtained from an informative and well-illustrated 
brochure issued by Messrs. Watson and Sons (Electro- 
Medical), Limited, Sunic House, Parker-street, Kings- 
way, London, W.C.2. The brochure describes in detail 
the equipment manufactured by the firm, and gives a 
clear account of the operating technique, the lay-out of 
@ department for its practice, including particulars of 
transportable units for use in densely-populated areas, and 
much other information. Apart from being of general 
interest, the brochure should prove useful to municipal 
and county authorities, employers of large numbers of 
workpeople, and others. 


Bennett, Manchester 


INSTITUTION ELECTIONS. 


Institution or Crvit ENGINEERS. 

Associate Member.—Jack Bennett, Liverpool; Nor- 
man Cooper, St. Leonards-on-Sea; William Bradford 
Forster, B.Se. (St. Andrews), Dundee; Leslie William 
Albert Ki 7 i 





Student to Associate Binhéns-Didines Armstrong, 
B.Se. Tech. (Manch.), London, 8.W.15; John Alan 
Lamond, B.Sc. (Eng.) (Lond.), London, N.10; John 

ing Stevenson, M.A. (Cantab.), B.Sc. (Eng.) (Lond.), 
i ; Richard Clement Sumner, D.S.C., B.Se. 
(Durham), Sunderland. 
InstirvTion oF MsecuanicaL ENGINEERS. 

Associate Member.—Albert Bailey, Stoc ; 

Waller Reading Stings Darter, Belfast, 
3; George William Alfred Birkett, 


urst, Sussex ; George Shipston-on- 


ai 


B.Sc. (Eng.) (Lond.), R.E.M.E. ; 
Alba Frost, Biminglam; Leonard Mount, Goatling, 
Leos Mare; tien t.-Col. Richard Ernest Hagley, 
O.B.E., London, W.1; Frederick Thomas Heary 


Hayes, B.Sc. (Eng.) (Lond.), Derby ; Hi 

Oldham ; ident bhsdtioten, Lancs. ; 
Jerzey Kosman, London, 8.W.1 ; John Gibson Lindsay, 
Scunthorpe, Lincs.; John MoGrath, Manchester; 
zs Notecutt, B.Sc. (Cape Town), Pietermaritz- 
burg, Natal; James Eric Payne, B.Sc. (Eng.) (Lond.), 
Keighley ; Lt. Commdr. (E.) Thomas Borlase 
Pearce, ‘R.N.; Fit. Lieut. Idwal Williams Richards, 
B.Sc. (Wales), R.A.F.; Leslie Ri 

-) Shepherd 


) 
Cocke, B.Sc. .) (Lond.), RB ; Lieut. 
Cameron Crichton, B Nos 


InstrruTEe oF Puysics. 


Felow.—J. Bell, B.Sc., Wem ; L. W. Brown, 
B.Se., Ph.D., Rugby; = eS > 
A.R.C.Se., B.Sc., -D. DIC. RAF.; R. ‘ 
France, M.Sc., Ph.D., Sevenoaks; K. Konstantinow- 
sky, Ph.D., London; A. T. Pickles, M.A., Edinburgh ; 
Sqn. Ldr. A. Potts, B.Sc., R.A.F.; Instr. Lieut. W. 

i M.Sc., Ph.D., R.N.; H. T. Ramsay, B.Sc. 
(Eng.), Wembley; T. V. I. Starkey, B.Sc., Ph.D., 
Swansea. 





BOOKS RECEIVED. 

Technological Museum, Sydney. Bulletin No. 4. Guide 
to the Extraction of Eucalyptus Oil in the Field. Fourth 
edition. By A. R. PENFOLD and F. R. Morrison. 
The Curator, Technological Museum, Hairis-street, 
Sydney. [Price 1s.] 

United States National Bureau of Standards. Handbook 


H 37. Testing of Weighing Equipment. By RALPH 


W. Smrrn. Superintendent of Documents, Washington 
25, U.S.A. [Price 75 cents.] 

United States Bureau of Mines. Builetin No. 459. Potash 
Salts from Texas-New Mexico Polyhalite Deposits. Com- 
mercial Possibilities, Proposed Technology, and Pertinent 
Salt-Solution Equilibria. By JouN E. ConLEY and 
EVERETT P. PARTRIDGE. Superintendent of Docu- 
ments, Washington 25, U.S.A. 


Thermodynamic Charts. Steam, Water, Ammonia, Freon- 
12, and Mixtures of Air and Water Vapor. Also Special 


FRANK O. ELLENWOOD and PROFESSOR CHARLES O. 
MacKEY. Second edition. John Wiley and Sons, Incor- 
porated, 440, Fourth-avenue, New York 16, U.S.A. 
Chapman and Hall, Limited, 37-39, Essex-street, 





Strand, London, W.C.2. 





3 Chadwick, 
, Warwickshire; Edmund igh Chaytor, 
Cantab.), Leicester; Kenneth J Ralling | Heath 


PERSONAL. 
Str Prerson FRANK, Chief Engineer of the London 
County Council, has been elected President of the Instity- 


tion of Civil Engineers for 1945-46. Prior to his appoint- 
ment to the L.C.O., Sir Pierson was City Engineer of 
Liverpool. 

ENGINEER REAR-ADMIRAL D. J. HOARE, at present, 
Superintendent of the Admiralty Engineering Laboratory, 
with the consent of the Admiralty, has been appointeq 
Director of Research of the British Internal Combustion 
Engine Research Association, 111-112, Buckingham 
avenue, Slough, Bucks. Admiral Hoare is expected to 
take up his duties on July 23. 

Dr. J. W. DoNaLpson has been elected President of 
the West of Scotland Iron and Steel Institute. 

Dr. W. H. J. VERNON has been elected chairman of the 
London Section of the Society of Chemical Industry, in 
succession to Dr. R. T. CoLaaTE, who has held office for 
the past two years. Mr. M. B. DONALD has been elected 
chairman of the Chemical Engineering Group of the 
Society, in succession to Mr. S. J. TUNGAY. 

Mr. HuBERT CLARKE, A.M.I.Mech.E., A.M.I.E.E., of 
the boiler and power-station department, and Mr. J. P. y, 
Woo.iiaM, A.M.C.T., M.I.Chem.E., of the chemical-plant 
department, of Messrs. Simon-Carves, Limited, Cheadle 
Stockport, have been elected directors of the 
company. 

The Council of the Institution of Electrical Engineers 
have nominated Mr. A. T. Dover, M.I.E.E., and the 
secretary of the Institution, or his deputy, to serve on 
the newly-formed Technical Committee on Graphica} 
Symbols for General Engineering of the British Standards 
Institution. Other nominations to serve on Technical 
Committees of the British Standards Institution include 
that of Dr. J. L. MILLER, M.I.E.E., to the Committee on 
Standard Voltages, and that of Mr. W. Woop, M.1.E.E., 
to the Committee on Railway Signalling Apparatus, in 
place of Mr. A. F. Bounp, A.M.1.E.E., who has retired 
from active duty and has resigned. 

Mr. R. SHEPHERD, M.I.Mech.E., who has been asso- 


3 | elated with Messrs. Joseph Lucas, Limited, Birmingham, 
;|for the past 13 years as research and development 


engineer, has now commenced business as a consulting 
engineer at 21, Broad Oaks-road, Solihull, Birmingham. 

Mr. J. F. Brings, secretary of John Brown and Com- 
pany, Limited, and of Thos. Firth and John Brown, 
Limited, is retiring at the end of the present month. 

Dr. C. E. Homer, B.Sc., has been appointed chief 
metallurgist tc Messrs. Darwins, Limited, Sheffield. 

Mr. G. R. ScHovu, A.M.I.E.E., A.I.Mech.E., has relin- 
quished his appointment with the Central (Technical and 
Scientific) Register, Ministry of Labour and National 
Service, to return to Willesden Technical College. 

Mr. E. G. ELL woop, B.Sc., is leaving the service of the 
British Aluminium Company, Limited, to take up an 
appointment as Lecturer in Metallurgy at King’s College, 
Newcastle-on-Tyne. 

Standard Telephones and Cables, Limited, Connaught 
House, 63, Aldwych, London, W.C.2, inform us that Mr. 
T. J. Stewart, A.M.I.W., late of The British Thomson- 
Houston Company, Limited, has been appointed technical 
representative for Stenelco products for the Birmingham 
area. His address is Temple Courts, Temple-row, Bir- 
mingham, 2. 

Mr. GREVILLE S. MAGINNESS, managing director of The 
Churchill Machine Tool Company, Limited, has joined 
the board of the Iron Trades Employers’ Insurance 
Association, Limited. 

Messrs. ARTHUR SCRIVENER, LimiTeD, Tyburn-road, 
Erdington, Birmingham, have appointed MEssrs. ALFRED 
HERBERT, Limrrep, Coventry, to be their sole selling 
agents for Great Britain and Ireland, as from June 4. 





THE JAMES ALFRED EwInG MEDAL.—On the joint 
recommendation of the Presidents of the Royal Society 
and of the Institution of Civil Engineers, the Council of 
the latter body have awarded the James Alfred Ewing 
Medal for 1944 to Mr. B. N. Wallis, C.B.E., B.Sc. (Eng.), 
M.Inst.C.E., F.R.Ae.S., F.R.S. The Medal is awarded 
annually for specially meritorious contributions to the 
science of engineering in the field of research. Mr. Wallis 
is chief of aeromautical research and development to 
Messrs. Vickers-Armstrongs Limited. He was_respon- 
sible for the design and construction of H.M. rigid 
airship R. 100, and, since the airship programme was 
abandoned, has been engaged in the design and develop- 

t of geodetic construction, culminating in the pro- 
di nm of long-range load-carrying aircraft. In colla- 
boration with Mr. R. K. Pierson, C.B.E., B.Sc., F.R.Ae.5., 
A.M.Inst.C.E., he produced the Wellesley-type mono- 
plane, which won the world’s non-stop record of 7,162 
miles in 1938. Geodetic construction has also been 
employed in the Wellington homber and the Warwick 
aircraft. Mr. Wallis invented and designed the special 
bombs used for the destruction of the Méhne and Eder 
Dams in Germany in 1943. He also designed the 12,000-Ib. 








Tallboy bombs and the 10-ton bombs used by the R.A.F. 
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NOTES FROM THE NORTH. 


GLasaow, Wednesday. 

Scottish Steel.—The demand for steel] products is still 
slack. Plate orders are scarce, and are mainly for thin 
plates; sections are in limited demand. Sheet makers 
are still yery busy, but re-rollers are reported to be 
quieter than at any time for many years past. Scrap is 
plentiful. The coal position at the steelworks shows no 
improvement. 

Scottish Coal.—Supplies continue to be quite inade- 
quate. The persistent demand from public utilities was 
only partially met owing to lack of output, this feature 
being accentuated by efforts to procure additional sup- 
plies for railways, gasworks, etc., in view of the approach- 
ing annual holidays at the Sccttish pits. 


Clyde Shipping.—Additional details of the war-time 
shipping record of the Clyde have just been made public. 
The war tonnage of cargo handled at Glasgow alone 
approached one ton per annum per head of the entire 
population of the United Kingdom ; 90 per cent. ot the 
cargoes arriving in the Clyde estuary were discharged at 
Glasgow. Clyde pilots performed over 200,000 acts of 
pilotage or movement of ships, amounting sometimes to 
over 100 a@ day and involving hundreds of millions of 
tons of shipping. The number of licensed pilots had to 
be increased from 50, before the war, to 120. Improve- 
ments in the harbour were undertaken during the war 
to the extent of 2,000,0001., though the work wes never 
allowed to interrupt the working of the river. The 
largest warships were built on the Clyde during this 
period, including the Howe, Duke of York, and Vanguard. 
Two notable aircraft carriers, the Implacable and 
Indefatigable, were also built, as well as many other 
naval craft. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General.—Transactions are not extensive, but the 
market continues strong, and heavy home and export 
sales of commodities for other than war needs are 
expected as the changing conditions justify the removal 
of restrictions on the disposal of iron and steel products. 
Progress in the change-over from war to peace production 
is still hampered by the shortage of labour. Native raw 
materials are in ample supply and recent events encourage 
the hope of the early resumption of regular imports of 
Swedish ore. There is a possibility of an expansion in 
the output of pig-iron, the total supply of which is barely 
sufficient for current requirements. While there is a 
reduction in the production of certain classes of steel, 
the total tonnage output remains at a high level. 

Foundry and Basic Iron.—Consumers of ordinary 
foundry pig-iron\are demanding larger deliveries. The 
make of Cleveland brands is still limited and irregular, 
and supplies from other iron centres are not so readily 
obtainable as they have been. The requitements of the 
light-casting plants are increasing and are likely to be 
considerable in the near future. The production of basic 
iron is sufficient for the requirements of the makers’ 
own consuming departments, but provides no tonnage 
for other purposes. 

Hematite, Low Phosphorus and Refined Iron.—There 
seems to be rather less cause for complaint with the 
situation in the hematite branch of the trade. The limited 
make is passing promptly into use and deliveries have 
increased to some extent, but careful rationing of 
authorised users is still unavoidable and ctistomers have 
occasionally to be content with qualities of iron other 
than those which they are accustomed to receive under 
normal conditions. Consumers of low- and medium- 
phosphorus iron, and of refined qualities, are receiving 
satisfactory supplies. 

Manufactured Iron and Steel.—There is little to report 
regarding the various branches of the semi-finished and 
finished-iron trades. Plants producing semi-finished steel 
are actively engaged. The demand for sheet bars, both 
premier and seconds, is heavy, and while that for billets 
and blooms is hardly so strong, it is expected that 
maximum deliveries will be maintained. Makers ‘of 
black and galvanised light sheets are as extensively sold 
as they consider desirable; producers of railway requi- 
sites have numerous orders, plants turning out colliery 
equipment are well employed, and specifications for light 
sections are issued fairly freely. Heavy plate and angle 
mills, however, are not fully employed and orders are 
needed for heavy joists and channels. 





RELEASE OF FOUNDRY BONDING MATERIALS FROM 
CoNTROL.—The Minister of Supply has issued the Control 
of Foundry Bonding Materials (No. 2) (Revocation) 
Order, 1945 (S.R. and O. 1945, No. 625, price 1d.). This 
revokes the (No. 1) Order, 1941, by which the disposal 
and acquisition of bentonite, Colbond and fuller’s earth, 
except gor certain uses exempted under Direction I of 
the Order, were made subject to licence. 





NOTES FROM THE SOUTH-WEST. 

CarpirF, Wednesday. 
The Welsh Coal Trade.—Some interesting facts con- 
cerning the European coal trade were given by Mr. 
George Hall, M.P., in a speech last week, in which he 
said that if we had the output and the ships, Britain 
could more than double her export business with Western 
Europe. In view of the decline in outputs, however, 
actual shipments would not reach pre-war levels. France, 
he said, which normally produced enough coal to cover 
a very large portion of her requirements, was not likely 
in the coming months to reach more than two-thirds of 
her pre-war figures, while in Belgium and Holland the 
outputs would not be more than about one-third of the 
pre-war figures. The Saar and Western Germany would 
be producing only a small part of their pre-VE-Day 
outputs. In the five years of war, Britain’s average 
yearly shipments were about 11,000,000 tons, compared 
with 48,000,000 tons per annum in 1914-18. The output 


in this war averaged more than 40,000,000 tons a year 
The drop was due to the fact 


less than in the last war. 
that the number of men employed in the industry was 
261,000 fewer than in 1914. 
new business was negotiated on’ the Welsh steam-coal 
market last week in spite of a briskly maintained demand. 
Producers generally were still concentrating upon meeting 
the requirements of the high-priority users, and after 
these were satisfied, only restricted quantities of the 


lower qualities were available for ordinary industrial and 
domestic buyers. Stem lists were usually well filled 
forward and there was consequently little likelihood of 


any improvement in present conditions for some time. 


Exports proceeded along steady lines but were almost 


entirely in respect of Government directed business. 


All the large descriptions were in steady demand and 
were well stemmed ahead and firm. The sized and 


bituminous smalls continued strong in tone and were 
practically off the market. 
engaged, but some of the inferiors were available. 


Swansea Steel-Sheet Industry.—The market report of 
the Incorporated Swansea Exchange states that, last 
week, the demand for tin-plates and their substitutes 
was maintained and that, although the export market 
was extremely quiet, a slightly increased quantity was 


sold. Steel sheets remained a strong feature and there 
was no relaxation in the exceptional demand. The iron 
and steel scrap market was a little more active. The 
prices of iron and steel products and of non-ferrous metals 
were as follows:—Standard quality coke tin-plates, 
per box of 108 Ib., containing 112 sheets measuring 
20 in. by 14 in., 29s. 9d. f.o.r. for home consumption, 
and 30s. 9d. f.o.b. for export. Tin-plates carrying heavier 
coatings of tin, 30s. and 30s. 44d. per box f.o.r. for home 
consumption. Unassorted tin-plate base uncoated 
plates, 25s. 9d. per box f.o.r. at makers’ works. Gal- 
vanised corrugated steel sheets, No. 24 gauge, in bundles, 
261. 2s. 6d., and steel-sheet and tin-plate bars, 121. 2s. 6d., 
all per ton delivered. Welsh hematite pig-iron 71. 9s., 
and Welsh basic pig-iron 61. 15s. 6d., both per ton 
delivered, and both subject to a rebate of 5s. The 
distribution of supplies of metallic tin is controlled and 
the price of the metal is 3001. a ton. The maximum 
control price of fire-refined copper (containing not less 
than 99-2 per cent. of the metal) is 601. 10s. a ton, and 
that of high-conductivity electrolytic copper 62. a ton. 
The maximum control price of good soft pig-lead is 
251. a ton, and that of spelter 261, 108. a ton. 

—S ‘ 

SERVICE MoTor CycLres.—The 400,000th motor cycle 
built by the British motor-cycle industry for the Services 
was recently handed over to Brigadier K. M. F. Hedges, 
Ministry of Supply, at the Triumph Works, Coventry. 








Tae Roya SANITARY INSTITUTE.—A sessional 

of the Royal Sanitary Institute will be held at 10.15 a.m., 
on Saturday, June 30, at the Town Hall, Sunderland. 
Three papers on ‘“‘ Water Supply in the County of Dur- 
ham ” will be read, respectively, by Mr. A. B. E. Black- 
burn, B.Sc., M.Bist.C.E., F.G.S., Mr. J. A. Rodwell, 
M.Inst.C.E., and Mr. W. G. Carey, F.R.1.C. The papers 
will be followed by a discussion, and, after luncheon at 
the Seaburn Hotel, Sunderland, at 1.15 p.m., a visit will 
be paid at 2.30 p.m., to the Ryhope and Dalton pumping 
stations of the Sunderland and South Shields Water 
Company. A further sessional meeting’ will be held at 
10.15 a.m., at the Town Hall, Banbury, on Saturday, 
July 7. Two papers, one dealing with food poisoning, 
and the other entitled “‘ Survey of Sewage Treatment and 
Sewage-Treatment Works Design,” by Mr. J. Cathpbell 
Riddell, B.Sc., A.M.Inst.C.E., will be read and discussed. 
Arrangements have been made for luncheon, at 1 p.m., 
at the Whateley Hall Hotel and at Wincott’s Café, afte 

which a visit will be paid to the new open-air swimming 
pool, Park-road, Banbury. The honorary local secre- 


taries of the two meetings are, respectively, Dr. A. Stuart 
Hebblethwaite, M.C., Health Department, Atheneum 


Buildings, Sunderland, and Mr. Sidney Hilton, M.Inst.M. 


& Cy. E., Borough Engineer and Surveyor, Municipal 


Buildings, Banbury. 


Only a limited amount of 


Best dry steams were well 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTE OF BRITISH FOUNDRYMEN.—To-night, 
7.45 p.m., and Saturday, June 16, 9.30 a.m., 11.15 a.m. 
and 2.15 p.m., The Waldorf Hotel, Aldwych, W.C.2. 
42nd Annual Meeting. Members of THE IRON AND STEEL 
INSTITUTE are invited to attend. For programme, see 
page 368, ante. (To-night’s meeting will be preceded by 
@ dinner at 6.45 p.m., and a luncheon will be held on 
Saturday at 12.45 p.m.) 

NortH OF ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, June 16, 2.30 p.m., 
Neville Hall, Newcastle-gpon-Tyne, 1. Address on ‘“‘ The 
Application of Modern Methods to the First-Aid Treat- 
ment of Accidents in Mines,” by Lieut.-Commander John 
Bunyan. . 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Lution 
Centre: Tuesday, June 19, 6.30 p.m., The George Hotel, 
Luton. “ Petrol or Diesel?” by Commander O. W. 
Chapman, ‘ 

INSTITUTION OF HEATING AND VENTILATING ENGI- 
NEERS.—Wednesday, June 20, 6 p.m., The Institution 
of Mechanical , Storey’s-gate, St. James’s Park, 
Westminster, S.W.1. Summer Special Meeting. “‘ Fuel 
Saving by Thermostatic Control,” by Mr. A. L. Long- 
worth. 

INSTITUTION OF CIVIL ENGINEERS.—Thursday, June 21, 
5.30 p.m., Great George-street, Westminster, S.W.1. 
“ Foundations and Excavation,” by Mr. R. Glossop. 

INSTITUTION OF MECHANICAL .—Friday, 
June 22, Storey’s-gate, St. James’s Park, Westminster, 
S.W.1. Oonference on “The Unification of Screw 
Threads,” to be held in conjunction with the Manufacture 
Group and THE INSTITUTION OF PRODUCTION ENGINEERS. 
10.30 a.m. (i) “A Review of Past Intergovernmental 
Conferences,” by Mr. S. J. Harley. (ii) “ Pipe Threads.” 
(iii) “Acme Screw Threads and Buttress Threads.” 
fiv) “ Instrument Threads.” 2.30 p.m. (y) “ A State- 
ment of the Problem of Unification.” (vi) “The Fatigue 
Strength of Different Forms of Thread.” (vii) “ Stan- 
dardisation and Rationalisation of Pitch-Diameter 
Series.” 


JUNIOR INSTITUTION OF ENGINEERS.—Friday, June 22, 
6.30 p.m., 39, Victoria-street, Westminster, S.W.1. Dis- 
cussion groups to consider problems in connection with 
the suggested Research Circle. 








was 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Holidays have been started in some 
leading works in which rather extensive programmes for. 
the repair and overhaul of plant and machinery have been 
prepared. Orders continue.to be received for a wide 
variety of steel products, and the flow has been con- 
siderably intensified since VE-Day. The greatest pro- 
blem, which seems to be insuperable, is the shortage of 
labour, both skilled and unskilled, Now that the urgency 
of munitions production has passed, those of an age to 
give up. work are endeavouring to do so, and many 
young workers are making efforts to change their jobs, 
and are obtaining medical certificates to secure release 
from work which is not congenial. Until men are 
released from the Forces there will be considerable 
difficulty in dealing adequately with the large amount 
of work which has to be dealt with. There is no reduction 
in the demand for shipbuilding materials and none is 
expected. Makers of railway materials are heavily 
booked, and are stri to overcame the difficulties 
inseparable from a rtage of labour and of some 
materials. ' 

South Yorkshire Coal Trade.—Coal is in short supply, 
and but little progress has been possible in building up 
reserve stocks, a task which is usually undertaken by 
industrial concerns when the house-coal market releases 
supplies not needed in the summer months. Washed 
and graded steams are fully sold for the month, and there 
is a demand for supplies of best washed smalls, and 
rough and nutty slacks. Deficient supplies of pit coal 
make it to draw more extensively upon outcrop 
coal as a supplement to all sections of the market. No 
ordinary export business is possible, shipments being 
confined to cargoes under official direction. 








REVOCATION OF THE CONTROL OF FLUORSPAR.—The 
Minister of Supply has issued the Control of Fluorspar 
(No. 2) (Revocation) Order, 1945 (S.R. and O. 1945, 
No. 624, price 1d.). This revokes the (No. 1) Order, 
1942, by which the disposal and acquisition of fluorspar 
containing more than 60 per cent. calcium fluoride was 
made subject to licence. All restrictions on the sale and 
purchase of fluorspar are thereby removed. 
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tered Offices, and that no connection exists between 
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POWER PRESS GUARDS. 


Tue development of modem manufacturing 
methods has resulted in power presses becoming 
one of the main types of tool in factories producing 
light or medium-heavy repetition Further- 
more, such tools are operated, to a large extent, by 
semi-skilled workers and very frequently by young 
persons. One result of this state of affairs is that 
accidents with power presses are distressing] 
common and the tool has come to be regarded as 
one of the most dangerous in industry. An 
unguarded press obviously embodies direct possi- 
bilities of accident due to the trapping of the hand 
of the operator between the die and the reciprocating 
punch, and the devising of methods of eli 
this possibility has engaged the attention of press 
makers and users for very many years., The 
problem to be faced is not an easy one. Access to 
the space between the punch and die must be 
available for the insertion of the part to be worked 
on; it is physically possible entirely to close-off 
this space by means of a fixed guard or grill, and to 
arrange for the insertion and removal of the work- 
pieces by means of tongs passed through an opening 
too small for the operator’s hands, but this procedure, 


-|in many cases, might seriously hamper produc- 


tion and with some types of small parts would 
even be impracticable. Alternatively, some type 
of mechanical feed might be devised, but this would 
possibly necessitate special feeding arrangements for 


and | each type of part worked on. 


It is certainly a convenience that the space into 
which the workpiece is to be inserted should be as 
accessible as possible and in order to ensure this, 
and at the same time to protect the operator, many 
ingenious types of safety appliance have been 
developed. One form consists of an automatic 
guard which is connected to the press mechanism 
and sweeps forward, as the punch descends, physi- 
cally pushing the operator’s hands out of the danger 
zone. Another arrangement consists of a tethering 
device, connected to wrist bands worn by the 
operator, which automatically pulls his or her hands 
away from the trapping area as the punch descends. 
In a third scheme, the press movements are con- 
trolled by two levers, which must be worked in 
unison and are so placed that both of the operator’s 
hands are necessarily well clear of the punch and 


Y|than the operator. 





die when the press is started. There are also various 
types of multiple press-button control which fall 
within this class of two-handed operation. 

At first sight, any of these systems might appear 
to be a satisfactory solution of the problem 
involved, but in a recent authoritative report* 
they are all shown to have limitations or weak- 
nesses. The report has been prepared for H.M. 
Chief Inspector of Factories by a committee repre- 
senting the makers and users of power presses and 
safety devices, along with the factory department 
of the Ministry of Labour and National Service, 
the Instiftition of Production Engineers and various 
well-known engineering firms. The competence of 
the committee is beyond question and its recom- 
mendations, which may fairly be described as 
drastic, must command the attention both of the 
engineering industry and of the Government 
departments concerned. 

It is pointed out that press accidents may arise 
in three different ways. A ‘large majority occur 
during the normal working of the press, but some 
are due to follow-on, or repeat, strokes which may 
occur with many presses merely by a continued 
depression of the pedal or lever. The third type of 
accident is due to what are known as “ uncove- 
nanted”’ strokes, caused by some failure in the 
press mechanism. The most common reasons for 
these latter are “failure of the extractor to return 
to the effective extracting position” and “ gravity 
fall of the ram due to brake failure or maladjust- 
ment.” Actual breakage of parts, or flywheel 
seizure, are additional possibilities, but are infre- 
quent. In 1943 only two accidents out of a total 
of 552 were due to flywheel seizure. A further 
matter which has to be kept in mind in connection 
with the design of safety appliances is that persons 
other than the operator have to be This 
consideration favours the automatic guard which 
has the valuable qualification of coming into action 
with every stroke of the press no matter how caused. 


“| For this reason it also affords a high degree of pro- 


tection to the operator ‘as it is effeetive in repeat 
and uncovenanted strokes as well as in normal 


The pull-away tethering device has the weakness 
that it requires adjustment for each operator, and it 
is stated that it is unreliable cn short-stroke presses. 
It also provides no protection for any person other 
It has been used to a very 
limited extent in this country and there is little 
doubt that many would object to 
be fixed to their machine, or would even refuse. 
Dual control arrangements in their more primitive 
forms “‘ have proved themselves totally inadequate 
to safeguard the operative for they can be easily 
defeated in a number of ways.” There is one 
British version of this type of control which has 
been in use for many years and is of “a high order 
mechanically.”” Even this, however, cannot safe- 
guard a person other than the operator and, in 
general, controls of this type do not give protection 
in the event of repeat or uncovenanted strokes. 
These same criticisms are applied in the report also 
to multiple push-button controls and no device 
of this kind is recommended. 

The automatic guard was thought to be a solution 
of the power-press accident problem when it was 
introduced, but experience has shown it to have 
limitations, and in spite of the fact that in its modern 
form it has a high standard of performance and has 
materially reduced the accident rate, “‘ year after 
year some hundred or more accidents have occurred 
on presses where such guards were in use.” A 
fundamental weakness of the arrangement is that 
it does not commence its action until the dangerous 
parts of the press have begun to move. The guard 
has then to make contact with the operator, 
accelerate his hand and arm from a state of rest 
and push them out of the danger zone. Particularly 
in short-stroke presses, the time available for these 
movements is very small, and in the “race” 
between the punch and Hick oped the latter has too 
often been the loser. of guard operation 
is essential, but it is bey ear to put too high a 





*Report of the Committee on Safety in the Use of Power 
Presses. H.M. Stationery, Office, London. [Price 1s. 
net.] 
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stress on the working parts and to subject the 
operator’s hand to too violent an action. In spite 
of these limitations the committee feel that the 
automatic guard has a sphere of usefulness and it is 
included in the three types which are recommended. 
It is suggested, however, that it should not be used 
on variable-stroke presses, nor on those of less than 
5-in. stroke, or with a crankshaft speed greater than 
the equivalent of 50 r.p.m. 

The two other arrangements recommended are 
“static fixed guards” and “interlocked fixed 
guards.” The first of these is of the type first 
referred to, in which a fixed grill surrounds the 
working space. It is realised that guards of this 
type may involve special feeding and extraction 
devices and may present difficulty when the work 
consists chiefly of very small intricate parts, but 
that they are entirely practicable over a wide range 
of work is shown by the fact that more than 98 per 
cent. of the work produced on power presses in the 
Luton works of Messrs. Vauxhall Motors, Limited, is 
performed on machines equipped with guards of 
this type. The arrangement used protects not only 
the trapping area of the punch and die, but the 
whole press table. Parts are fed to the machine 
with tongs through small openings in the guard, 
or by chutes or other arrangements and special 
attention has had to be given to the design of 
punches, dies, locating stops, etc. There has been 
“some reduction in output ” as a result of the com- 
pany’s “policy of insistence on the use of this 
type of guard,” but it has “ proved practicable, 
profitable economically, and, above all, safe.” 

_ The form of guard which the report terms the 
“interlocked fixed” type ensures that when the 
guard is open and access is allowed to the dangerous 
parts, the driving mechanism is controlled so that 
a stroke cannot be made and that when the dan- 
gerous parts are in motion the guard is kept shut. 
Guards intended to conform to these principles 
were in use many years ago but proved to have 
defects and were . Modern designs have 
been developed, however, which are entirely effective 
and cover repeat strokes as well as normal working. 
Uncovenanted strokes are also dealt with except 
those due to such rare events as breakage of the 
clutch key, flywheel seizure, etc. Detail specifica- 
tions for the design of interlocked fixed guards, as 
well as the other two types, are contained in the 
report, and the whole matter is dealt with very 
thoroughly, drawings and photographs illustrating 
the different appliances being reproduced. It is 
realised that the ideal arrangements which may be 
applied in newly-designed presses will not be fully 
applicable to existing machines in many cases, 
and a section of the report deals with the standards 
of construction and performance of guards fitted to 
presses of older types. 

The preparation of this report has clearly involved 
@ very large amount of expert work and in order 
that it may not “ have been largely useless’ the 
committee recommends that the specification drawn 
up shall be made legally enforceable in connection 
with all new presses, and that no new automatic 
guard should be fitted to an existing press unless 
it complies with the appropriate specification. 
Guards not complying with the requirements stated 
should be replaced by new ones in line with the 
report. A complete periodical inspection of power 
presses should also be made a statutory require- 
ment. To assist H.M. Chief Inspector of Factories 
in connection with the matter generally, a Joint 
Standing Committee of not more than six persons 
should be set up. There is already such a com- 
mittee in existence covering the field of bepry 
power presses, and it is suggested that the Joint 
Standing Committee should take over its functions 
and cover the whole range of power presses. In 
connection with the legal enactment of the specifica- 
tions of construction and performance, it is empha- 
sised that there should be no restriction on technical 
developments and one of the duties of the Joint 
Standing Committee would be to examine the 
designs submitted. It is possible that “many 
makers and other vendors of power presses will fail 
to appreciate the far-reaching effect ” of the recom- 
mendations made, but examination of their proposed 
designs by the expert committee would ensure that 
this misunderstanding was removed. 





ALLIED NAVAL LOSSES. 


Oscar BROWNING observed in some of his his- 
torical writings (or with words to that effect) that 
the warlike feats of the ancient Greeks and Romans, 
for all that they were immortalised in such noble 
terms by the classic authors, compared but poorly 
with the matter-of-fact heroism of the average 
British “hostilities only” citizen soldier in the 
trenches of Flanders during the Great War. Even 
the most casual perusal of the summary of Allied 
naval losses during the second World War, recently 
issued by the Admiralty, must convey a similar im- 
pression of the modern naval seaman by comparison 
with his ancient “opposite number.” If, in the 
past six years, there has been no close modern 
equivalent to Actium or Salamis, there has been a 
constant stress to be borne, and a severity of 
casualties, not to be compared with the maximum 
burden imposed on the ships or the seamen of Greece, 
Rome and Carthage ; except, perhaps, that of the 
galley slaves, which, fortunately, has no exact 
modern counterpart. 

Except that it excludes the warships of the United 
States, the Admiralty list covers all British, Domi- 
nion and Allied naval vessels sunk or totally de- 
stroyed by enemy action or by marine hazards in 
all theatres of war from September 3, 1939, to 
May 8, 1945. Only the capital ships, cruisers and 
aircraft, carriers are named, and no dates or other 
details are given of the place or manner of the losses, 
though presumably a full return will be submitted 
to Parliament in due course, as was done after the 
previous war, of both naval and mercantile casual- 
ties. (Incidentally, it is to be hoped that, when this 
is done, steps will be taken to prevent agents of 
ex-enemy navies and Government departments from 
buying up, as they did in 1919, a large part of the 
small numbers printed.) It almost seems, however, 
as though the list is made more impressive by the 
bareness of its statement. 

The’ British Navy lost five capital ships, eight 
aircraft carriers, and 26 cruisers. These losses were 
not all announced at the time, for security reasons, 
though it would appear that the sinking of the 
cruiser Curacao and the aircraft carrier Dasher need 
not have been withheld quite sc long as they were. 
The names of the lost ships deserve to be listed, as 
@ reminder and a record. The capital ships were 
the Royal Oak, Hood, Prince of Wales, Repulse 
and Barham ; the aircraft carriers, the Courageous, 
Glorious, Ark Royal, Audacity, Hermes, Eagle, 
Avenger, and Dasher ; and the cruisers, the Effing- 
ham, Curlew, Calypso, Southampton, Bonaventure, 
Gloucester, Fiji, York, Calcutta, Dunedin, Neptune, 
Galatea, Exeter, Naiad, Dorsetshire, Cornwall, 
Edinburgh, Trinidad, Hermione, Manchester, Cairo, 
Coventry, Charybdis, Spartan, Penelope and 
Curacao. Other vessels of the Royal Navy which 
were sunk or totally destroyed (not including light 
coastal craft and landing craft) were 128 destroyers, 
77 submarines, 16 armed merchant cruisers, 20 cor- 
vettes, 10 frigates, 11 sloops, 51 minesweepers, 240 
trawlers, 48 drifters, six minelayers, 10 yachts, seven 
gunboats, three cutters, one monitor, and 63 miscel- 
laneous small craft and auxiliaries. 

The Royal Canadian Navy lost six destroyers, 10 
corvettes, one frigate, four minesweepers, a yacht, 
and a patrol vessel; the Royal Australian Navy, 
three cruisers (Sydney, Perth and Canberra), four 
destroyers, two sloops, three minesweepers, and a 
store carrier; the Royal New Zealand Navy, a 
trawler ; the South African naval force, three mine- 
sweepers and a whaler ; and the Royal Indian Navy, 
a sloop, a trawler, and three auxiliaries. 

Five Allied navies—those of Poland, Free France, 
Holland, Norway, and Greece—figure in the list. 
The Polish Navy lost the ex-British cruiser Dragon, 
three destroyers, and a submarine ; the Free French 
Navy, a destroyer, two submarines, two corvettes, a 
trawler, a patrol boat, and a submarine chaser ; the 
Royal Norwegian Navy, three destroyers, a sub- 
marine, a corvette, a minesweeper, and a whaler; 
and the Royal Hellenic Navy, one destroyer and two 
submarines. The heaviest losses among the Allied 
fleets were those of the Royal Netherlands Navy, 
which fought so desperately against the Japanese in 
East Indian waters, the list comprising the cruisers 





De Ruyter and Java, five destroyers, four sub. 
marines, a-minelayer, and a minesweeper. Adding 
these Allied totals to those of the British Navy, it 
willbe seen that the total becomes five capital ships, 
eight aircraft carriers, 32 cruisers, 151 destroyers, 
87 submarines, 16 armed merchant cruisers, 33 cor. 
vettes, 11 frigates, 14 sloops, 63 minesweepers, 243 
trawlers, 48 drifters, seven minelayers, 11] yachts, 
seven gunboats, three cutters, one monitor, and 72 
small craft and auxiliaries; a grand total of 8)2 
ships. A point to be borne in mind, in considering 
the contributions of the British Empire to this 
figure, is that their personnel did not serve only in 
the ships of the respective Dominions: many of 
them were included in the casualty lists of ships of 
the Royal Navy in which they were serving. 

It is interesting to contrast these totals with the 
losses suffered by the Royal Navy in the 1914-18 
war, which was shorter by 17 months. The official 
summary covering the period from August 4, 1914, 
to November 11, 1918, showed that the numbers 
of British (excluding Dominion) warships sunk or 
totally destroyed were 16 capital ships, 3 aircraft 
carriers, 25 cruisers, 67 destroyers (including three 
flotilla leaders), 11 torpedo boats (a type of ship 
almost non,existent in the present war), 54 sub- 
marines, 17 armed merchant cruisers, five monitors, 
264 trawlers, 130 drifters, two minelayers, and 
18 minesweepers. A close parallel cannot be drawn 
in every case between vessels of apparently similar 
descriptions ; for example, all the minesweepers 
lost in the 1914-18 war were classed as “ auxiliaries,” 
and there were various gunboats lost in the same 
conflict which bear no resemblance except in name 
to the “gunboat” of the present Royal Navy. 
The sloops of this war do not differ greatly in type 
and function from those of the last, but the corvettes 
and the frigates had no exact counterpart 25 years 
ago. The totals given officially for 1914-18 were 
254 warships and 815 auxiliary vessels, making a 
grand total of 1,069 ships lost in 1914-18, as against 
730 in 1939-45—counting only the war months in 
each instance. 

Of the types which have changed in size, but not 
in name, in the period between the wars, the most 
important is certainly the aircraft carrier—then a 
converted channel steamer, carrying no more air- 
craft than would be stowed to-day by any modern 
cruiser; now, a highly-specialised type, of high 
speed and great mancouvrability, and carrying a 
bigger complement than a battleship. From time 
to time, indeed, attempts have been made to classify 
the modern aircraft carrier as a ‘‘ capital ship,” in 
spite of her evident unfitness to qualify for that title 
by the commonly-accepted test of ability to “lie in 
the line of battle ” with the big armoured ships. 
This test, however, appears to be obsolescent, to 
say the least; at all events, within striking range 
of shore-based bombers and “‘ suicide *planes.” No 
longer do ships steam into action in a long line, 
like a string of ducks, and it would seem that, in 
the future, taking up such a formation is liable to 
be relegated to the status of a peace-time exercise, 
unless the fleet concerned has a four-figure distance 
between itself and the nearest enemy aerodromes or 
carriers—an unlikely contingency, although it did 
apply to the Japanese main battlefleet not so very 
long ago. 

The casualty list from which the above figures 
for the 1939-45 war have been quoted is too bare of 
comparative data for any conclusions to be drawn 
from it regarding the probable continuance of the 
older types of ship or the naval tactics formerly 
regarded as basic. As yet, there has been no naval 
battle, in this war with Germany, Italy and Japan, 
comparable in scale with Jutland. Against Ger- 
many, of course, there could not have been, as 
Germany alone could not have mustered a fleet of 
@ numerical st ing to that of 
Admiral Scheer; and evén if the main Japanese 
battlefleet does attempt a suicidal attack on the 
combined British and American naval forces in the 
Pacific, its numbers must still be less than Scheer 

, 80 far as can be judged from the known 
Japanese losses to date and the estimated rate of 
building, though its fighting strength in terms of 
weight of broadside may not be so greatly in- 
ferior to that of the German High Sea Fleet that 
encountered Jellicoe on May 31 and June 1, 1915. 
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NOTES. 


Foa@ DispersaL Over AERODROMES. 


Wait the organisation of the design, construction 
and laying of the “ Pluto” pipelines across the 
English Channel was undoubtedly the most striking 
activity of the Petroleum Warfare Department, of 
which Mr. Geoffrey Lloyd, M.P., was the Minister in 
charge, this represented only one of a number of 
problems which concerned the Department during 
the course of the war. Another, of particular 
significance to the Royal Air Force, was that of dis- 
perring fog over British aerodromes to facilitate the 
maintenance of a constant air offensive against 
Germany, and especially to reduce the accidents to 
returning bombers in landing. The need to avoid 
this handicap was recognised as urgent, and in 
September, 1942, it received the personal attention 
of the Prime Minister, who instructed the Depart- 
ment to concentrate its resources forthwith on the 
development of “‘ means to dissipate fog at aero- 
dromes so that aircraft can land safely.” With 
Major-Geeral Sir Donald Banks as chief executive, 
Sir Harold Hartley in charge of the scientific investi- 
gations, and Sir Simon Marks as business adviser, 
Mr. Lloyd proceeded to organise a general attack on 
the problem, in which he enlisted the aid of the 
research establishments of a number of large indus- 
trial undertakings Messrs. Imperial Chemical 
Industries, Limited, the General Electric Company, 
the London Midland and Scottish Railway, the Gas 
Light and Coke Company and others combined in an 
extensive experimental programme with the aim of 
ensuring that, however dense the fog, it should be 
possible to provide a clear space 1,000 yards long, 
50 yards wide and 1°" © ~bove ground level, of 
which 500 yards wouk « on the runway and 500 
yards in the approach to it. The result was the 
introduction of the “ Fido”’ equipment (‘‘ Fog, 
Intensive, Dispersal Of”), which consists of lines 
of perforated pipes through which fuel could be 
pumped, and ignited or extingushed at will to main- 
tain a clear atmosphere over the landing area. 
The details of the scheme were worked out by 
November, 1942, though it was not until the follow- 
ing February that it could be tested ; and first real 
full-scale test did not take place until July, 1943. 
The first ional use of the equipment was made 
in November, 1943, when a visibility of only 100 
yards was increased to more than two miles in ten 
minutes. Eventually 15 airfields were equipped in 
this country and one on the Continent, and by the 
end of hostilities in Europe more than 2,500 landings 
had been made with this assistance. The fuel cost 
was high—published figures appear to indicate that 
it was of the order of 1,0001. per landing—but the 
increased safety enabled the air offensive to proceed 
almost without regard to weather conditions, and 
this proved to be vitally important in dealing with 
the break-through of Rundstedt’s forces in the 
Ardennes, Safety devices are provided, so that 
an aircraft which swerves into the line of flame 
automatically extinguishes the burners. 


Wak-Time Tue Construction. 


_ As in the 1914-18 war, the progress of sea hostili- 
ties in the second World War considerably overtaxed 
the available fleets of tugs, and the construction of 
such vessels and of other harbour craft has formed 
an important part of the work of the Merchant 
Shipbuilding Department of the Admiralty. Since 
the spring of 1940, it is now disclosed, some 380 
tugs have been built. They were of five types, all 
single-serew, the largest being the “‘ Rescue ” type, 
measuring 160 ft. in length between perpendiculars, 
34 ft. beam moulded, and 16 ft. 6 in. in moulded 
depth. Their engines developed 1,625 indicated 
horse-power, giving a speed of 13 knots. The 

Deep Sea” type, as originally designed, were 
135 ft. long, 30 ft. beam, and 16 ft. in moulded 
depth, but the beam was increased later to 33 ft. 
to provide for additional equipment ; their horse- 
power was 1,125 in some and 1,250 in others. Both 
of these ocean-going types burned oil and had a 
steaming range of about a month under normal 
conditions, They were fitted with fire and salvage 
pumps (and some with foam equipment), wireless 
direction-finders, echo sounders, cold storage, and 


mechanical ventilation. The third class were the 
“ Coastwise ” tugs, and varied in detail according 
to the builders’ practice. They were from 105 ft. 
to 107 ft. in length, 26 ft. 6 in. or 27 ft. in beam, 
and 12 ft. 6 in. to 13 ft. 9 in. in moulded depth, 
and their engines developed from 850 h.p. to 
1,000 h.p. At first, they were all coal burners, but 
some were converted to burn oil. Most of them 
carried fire and salvage pumps. The “ Estuary” 
type, 92 ft. long by 20 ft. 6 in. beam and 10 ft. 6 in. 
moulded depth, had engines of 500 h.p.; eight of 
them were propelled by Kort nozzles. Finally, 
there was the “ Dock” type, also known as the 
“Tid” tugs, which were 65 ft. long, 17 ft. beam, 
and 8 ft. in moulded depth, with machinery of 
220 h.p. These tugs were prefabricated, and most 
of them had mass-produced engines built by Messrs. 
J. Dickinson and Sons, Limited, Sunderland. 
An illustration showing them under construction 
appeared on page 199 of our 157th volume (1944). 
Their boilers were coal-fired, but there were a num- 
ber of subsequent conversions to oil-firing. 


THE INcorpoRaTeD Municipal ELECTRICAL 
ASSOCIATION. 

The future of public electricity supply is so bound 
up with the uncertain political situation that it 
cannot at the moment be profitably discussed. That 
some type of legislation, affecting the organisation 
of distribution, will be undertaken seems probable, 
but any consideration of its nature would be highly 
speculative. At the fiftieth ordinary general meet- 
ing of the Incorporated Municipal Electrical Associa- 
tion, which was held in London on June 14, resolu- 
tions relating to future organisation were discussed, 
but in view of the fundamental unknowns which will 
determine the future, there would be little profit in 
dealing with them. Surer ground is furnished by 
the record of the Association’s work during the past 
twelve months, which is dealt with in the fiftieth 
annual report, presented to the meeting. In view 
of the fact that the Association reaches its jubilee 
this year, the Council are considering appropriate 
ways in which this event can be celebrated. It is 
announced that, with the ending of the war in 
Europe, it is intended that the Annual Convention 
of the Association shall be resumed. This function 
formed an important item in the technical and 
social activities of the electricity-supply industry in 
the past and it would appear appropriate that 
jubilee celebrations should be associated with its 
resuscitation. Among the technical matters dealt 
with in the report, one of the more important con- 
cerns the question of the. standardisation of low- 
tension voltage. A communication having been 
received from the Electricity Commission, intimating 
that the Ministry of Fuel and Power had agreed that 
the time had arrived when this question should be 
reviewed, the matter was referred to the Joint 
Committee of Electricity Supply Organisations, on 
which the Association is represented. After con- 
sideration, this Committee submitted a memoran- 
dum to the Commission proposing that the declared 
standard should be a band of 230 volts to 240 volts, 
with tolerances of 4 per cent. below 230 volts and 
4 per cent. above 240 volts. To avoid unnecessary 
expenditure it is recommended that for industrial 
consumers, at present supplied at pressures between 
10 volts and 15 volts above or below the recom- 
mended standard, an interim period of 5 years 
should be introduced during which tolerances of 
6 per cent. would be allowed. This “‘ would permit 
of the continued use of existing plant throughout 
the residual period of its effective life.” Another 
matter dealt with by the Joint Committee was a 
request from the Ministry of Fuel and Power for 
information enabling comparative figures on a com- 
mon basis for supplies to industrial consumers of 
electricity, gas, coal and oil to be drawn up. The 
Ministry does not propose to call for this information 
immediately, but it is suggested that suppliers 
should put themselves in a position to furnish it. 
Arrangements have been made to discuss the pro- 
posal with other fuel-supplying industries. Another 
matter of technical interest and importance con- 
tained in the Association’s report, concerns the col- 
lection of information on faults and breakdowns, in 
order to provide data likely to be of assistance 





towards maintaining continuity of supply. The 





Electrical Research Association has agreed to act as 
a clearing house in connection ~vith the matter, but 
with the proviso that adequate support shall be 
given by electricity supply authorities.. It has been 
suggested to the Council of the Association that 
increased financial contributions should be made to 
the Electrical Research Association in view of its 
work on behalf of the industry, but it has been 
decided that, until] more normal conditions return, 
the matter should be left to individual undertakings. 
An example of the work carried out by the Research 
Association for the benefit of the supply industry 
is furnished by an investigation into the design and 
loading of parabolic cooling towers, which is being 
undertaken at the request of the Incorporated 
Association. The report draws attention to the fact 
that the promised Bill dealing with war damage 
to public-utility undertakings has still not been 
introduced in Parliament. This matter has been 
frequently mentioned at the annual meetings of 
railway and other companies. The original White 
Paper dealing with the subject suggested that 50 per 
cent. of any damage suffered would be met from 
public funds, and it is understood that this principle 
is to be adhered to, but the delay of years in intro- 
ducing this measure is difficult to understand. 


Atumintom Temporary HovseE. 


On June 5, Mr. Duncan Sandys, Minister of Works, 
officially an aluminium house, erected in 
Somerset-street, W.1, adjoining Messrs. Selfridges, 
Limited, as part of the Aluminium Exhibition 
sponsored by the Aluminium Development Associa- 
tion and briefly described on page 433, ante. The 
house is one of seven types of temporary dwellings 
to be supplied to local authorities under the Housing 
(Temporary Accommodation) Act, 1944. Under the 
Act, the temporary houses will be provided and 
owned by the Government, the local authority, how- 
ever, selecting the tenants, receiving the rents, 
managing the houses and intaining them in 
repair. In the course of his speech,}Mr. Sandys 
stated that the aluminium house was the most 
highly pre-fabricated dwelling in this country. It 
could be put together in a remarkably small number 
of man-hours; the exhibition house had been 
erected between 9 a.m. and 5 p.m. on May 31. An 
order for 50,000 of these houses had been placed by 
the Ministry of Works. Production on a small scale 
would commence shortly and eventually a peak 
figure of 5,000 houses a month should be attained. 
The house is rectangular in plan, occupying an 
area measuring 29 ft. 11 in. by 22 ft. 6} in., and has 
@ central entrance. The accommodation consists 
of a living room, two bedrooms, kitchen, bath- 
room and lavatory combined, and a hall. The 
house is prefabricated in four separate units, each 
unit being assembled in the factory, where all fit- 
tings are installed and final decoration is carried 
out. The frames of the walls consist of aluminium- 
alloy extruded and rolled strip sections riveted 
together and clad externally with No. 20 gauge 
aluminium-alloy sheet, riveted to the frames. The 
frames are filled solid with light-weight aerated con- 
crete. The panels are faced internally with plaster 
or building board. Internal partitions comprise 
aluminium-alloy frames filled with aerated concrete 
and faced on each side with plaster board. The 
roof is formed of six trusses and two trussed purlins 
constructed of aluminium-alloy extruded and rolled 
sections, bolted to the walls and spinal partition, and 
covered with aluminium-alloy panels made of 18- 
gauge corrugated sheet. Ceilings are of plaster or 
building board supported by aluminium-alloy chan- 
nel sections spanning between roof trusses, with a 
layer of insulating material fixed to the top of the 
boards. Windows and their surrounds are of alu- 
minium alloy, but doors and door frames are of wood. 
The structural sections and wall facings have been 
treated by a special anti-corrosive process and 
painted. Production of the houses will take place 
at five centres, namely, the Weston-super-Mare 
works of the Bristol Aeroplane Company, Limited ; 
the Hucclecote Plant of Hawksleys, Limited ; the 
Chester and Blackpool works of Vickers-Armstrongs 
Limited ; and the Dumbarton plant of Blackburn 
Aircraft, Limited. The Bristol Aeroplane Company 
act as the parent firm of the group and High Duty 
Alloys, Limited, are technical advisers to them. 
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LETTERS TO THE EDITOR. 


THE NEW SPECIFIC HEATS AND 
ENERGY CHARTS FOR GASES. 
To THe Eprror or ENGINEERING. 


Sir,—Dr. Geyer’s articles on the above subject, 
printed in your issues of May 18 and June 1, on 
pages 381 and 423, serve a useful purpose in drawing 
attention again to the new thermal data based on 
quantum statistics, of the substantial accuracy of 
which there can be no doubt (David and Leah, Phil. 
Mag., Ser. 7, Vol. XVIII, page 307, 1934). Since 
the publication of this data, the simple E-¢ charts 
described by Dr. Geyer have been in regular use in 
this Department. 

In his charts, however, Dr. Geyer has taken no 
account of the very important and complex dis- 
sociations which take place in high-temperature 
gases. Even in the case of the weak mixture, in 
which dissociation is not large, quoted on page 383, 
ante, the efficiency value of 0-363 should be some 
3 per cent. lower. With richer mixtures the error 
becomes far more pronounced, being of the order 
of 10 per cent. for a combining-proportion mixture. 
Of course, a modification of the E-¢ charts to allow 
for the inevitable dissociation at high temperatures 
should be made, as it is from such charts only that 
reliable theoretical cycle efficiencies can be deduced. 

Complete charts of theoretical efficiencies allow- 
ing for all relevant dissociations have already been 
published (David and Leah, Proc. Inst. Mech. Eng., 
vol. 143, page 289, 1940) for petrol engines running 
on different fuels over a wide range of compression 
ratio and mixture strength. The actual E-¢ charts 
used were not published owing to war-time restric- 
tions of space. Reference was made, however, to a 
very comprehensive series of charts for one of the 
fuels which had then been published by Hershey, 
Eberhardt and Hottel (S.A.£. Journal, vol. 39, page 
409, 1936). Further charts have since appeared in 
print by the same authors. 


Yours faithfully, 
Engineering Department, A. S. Lean. 
The University, 
Leeds, 2. 
Tune 6. 19455. 





AIRCRAFT SERVICING. 
To THE Eprror or ENGINEERING. 
Sm,—Referring to your review of The Aircraft 
Servicing Manual, on page 395, ante, may I point 
out that no prospective aircraft engineer should 
be without the Air Registration Board publication 
on this subject ; it is entitled The Duties of a Licensed 
Asroraft Engineer, and is worth the eighteenpence 
which it costs. It is obtainable from the Secretary, 
Air Registration Board, Brettenham House, Lan- 
caster-place, London, W.C.2. 


Yours faithfully, 
Wellington House, G. W. WiuiaMson. 
125-130, Strand, 
London, W.C.2. 
May 29, 1945. 





THe EFFECT OF CHEMICALS IN WATER SOLUTION ON 
Fire EXTINCTION: ERRATUM.—We regret that by a 
printer’s error, which occurred after page 460, ante, had 
been passed for press, the sentence beginning with the 
words, “ Zinc chloride,” in the 27th line from the top 
of the first column, was made meaningless. The sentence 
should read: “‘ Zinc chloride is only moderately effective 
in the higher concentration, sodium chloride has a very 
slight effect, and sodiui carbonate is less effective than 
water, since it has a tendency to promote rather than to 
retard glow.” 


HisTorRIc NAVAL DRawINGs.—It is stated in the May 
issue of Mechanical Engineering, the organ of the Ameri- 
can Society of Mechanical Engineers, that the Stevens 
Institute of Technology, Hoboken, New Jersey, U.S.A., 
has received as a bequest from its late Dean, Mr. Franklin 
De Ronde Furman, a set of about 70 drawings of the 
famous ironclad Monitor. Thirty-four of these drawings, 
which have not, so far, been published and are little 
known, are attributed directly to the inventor of ‘the 
vessel, Captain John Ericsson. It may be pointed out 
that the design of the Monitor, with its revolving turret, 
greatly influenced naval architecture at a time when the 
wooden warship was predominant. 











SURFACE ROUGHNESS, 
WAVINESS AND LAY. 


In view of the attention now being given to the 
surface finishing of metals, and of the far from 
complete state of knowledge of the subject revealed 
by the conference recently promoted by the Manu- 
facture Group of the Institution of Mechanical 
Engineers, unusual interest attaches to the tenta- 
tive draft, dated August, 1944, of a proposed 
American Standard (B 46) for Surface Roughness, 
Waviness and Lay. It is a revision of a previous 
proposed American Standard for Surface Roughness 
which was distributed in March, 1940. The present 
proposal has been prepared by a sub-group of the 
Special Sub-Committee on Revision and Editing 
appointed by the Sectional Committee on the 
Standardisation of Classification and Designation 
of Surface Qualities, for which the Society of Auto- 
motive Engineers and the American Society of 
Mechanical Engineers are joint sponsors under the 
procedure of the American Standards Association. 
The tentative draft has been circulated to interested 
organisations and individuals for criticism, and the 
comments received will form the basis for a final 
revision, prior to the submission of the standard 
for approval and publication by the American 
Standards Association. 

American technology as regards both the pro- 
duction and the measurement of refined surfaces is, 
on the whole, as far advanced as ours, and, in some 
directions, may be fairly said to be ahead of British 
practice. All due respect is paid, accordingly, to 
ideas and opinions on surface finish that are formu- 
lated in the United States, while methods and 
instruments developed there are widely used in this 
country. At the same time, the scientific basis and 
the objectives of fine surface-finishing treatments 
are fundamentally alike in both countries, such 
differences as may exist now or can be envisaged in 
the future being of a secondary character, related, 
for example, to the range of application or to the 
demands of mass-production methods. It is of the 
utmost value, therefore, to achieve the completest 
possible concordance between British and American 
ideas on standardisation, and the i 
afforded by a branch of applied science that is still 
in its i is one which those who have the 
advance of surface-finish technology most genuinely 
at heart should be eager to seize. 

A great deal more than goodwill is necessary, 
however, before any aspect of a new science can be 
defined and so expressed as not merely to obtain, 
but to command, universal agreement among those 
who know most about it. This contention was 
amply borne out by the general trend of discussion 
at the Institution of Mechanical Engineers’ con- 
ference, and more particularly by the papers which 
dealt with the rational specification of surface finish. 
Among several features of common practice that 
were adversely criticised were the arbitrary dis- 
tinction between and waviness, and the 

of quantitative measures of surface 
finish upon the instrument employed to explore 
the roughness. Practical convenience in measure- 
ment, indeed, was felt in some quarters to conflict 
with rational specification. It becomes important, 
therefore, to decide, in principle, whether the 
measure should be so obtained as to bear a rational 
relation to the function of the surface, or whether 
it should be left for experience to decide what 
numerical measure, conveniently if irrationally 
achieved, should be specified to meet a desired 
function. The major difficulties of specification are 
concerned with such fundamental matters as these. 
If agreement can be reached in these respects, the 
relatively much simpler questions of symbolising 
specified requirements should present no insuperable 
divergence of opinion. 

The compilers of the American tentative draft 
specification are evidently fully alive to all such 
considerations, and, without being uselessly vague, 
have left their specification open to improvement 
when the time comes for clearer definition to be 
justified. Wherever definite requirements have 
been stipulated, they seem to conform with accept- 
able present practice, and there are few matters 
of principle to which strong exception can be taken. 








The introduction to the draft states that the 
standard is concerned with the geometrical irregy. 
larities of surfaces of solid materials, and establishes 
classifications for various degrees of roughness and 
waviness, and for varieties of “lay.” This last 
term is defined as the direction of the predominant 
surface pattern. Roughness is defined as relatively 
finely spaced surface irregularities, exemplified by 
the effects of the cutting action’ of tool edges or 
abrasive grains, or of the feed of the machine tool, 
Roughness is regarded as being superposed on a 
wavy surface, where waviness connotes surface 
irregularities which are of greater spacing than the 
roughness. On machined surfaces, such irregulari- 
ties may result from deflections or vibrations of the 
machine or the work, while irregularities of similar 
geometry may occur due to warping strains, or 
other causes. Both roughness and waviness are 
distinguished from local irregularities occurring at 
one place, or at relatively infrequent intervals, in 
the surface, such as a scratch, ridge, hole, peak, 
erack or check, to which the general term “ flaw ” 
is applied. 

This perpetuation of the loose distinction between 
roughness and waviness may re t all that is 
possible or acceptable in the present state of know. 
ledge of surface measurement, but it leaves too 
much to the arbitrary judgment of the person 
analysing an instrumental record of surface finish 
and does nothing to solve an exceedingly vexed 
question. While it is far easier to criticise than to 
improve upon a broad distinction which is an 
obvious characteristic of many surfaces produced 
commercially, nevertheless it appears inevitable 
that the line of demarcation between roughness and 
waviness must become less and less clearly apparent 
as the technique of surface finish is improved, and 
that eventually the assessment of surface irregu- 
larities must be attempted in some manner which 
takes general account of their spacing or wavelength 
in the nominal plane of the surface simultaneously 
with their variation normal to the surface. 

The draft standard deals only with the height, 
width and direction of surface irregularities, though 
remarking that surfaces, in general, are very complex 
in character, and that the height, width, length, 
shape and direction of irregularities may all be of 
practical importance in specific applications. It 
does not define what degree of roughness or wavi- 
ness, or what type of lay, is suitable for any specific 
purpose, nor does it suggest the means whereby 
any degree of such irregularities may be obtained or 
produced. Neither does it recommend the means, 
procedure or apparatus for measurement of rough- 
ness and waviness, nor mention that the roughness 
measure for a given surface may vary according to 
the characteristics of the instrument employed. 
The draft further states that it is not concerned with 
other surface qualities, such as lustre, appearance, 
colour, resistance to corrosion or wear, hardness, 
microstructure or absorption characteristics, any 
of which may be governing considerations in specific 
applications. 

The more detailed part of the draft standard is 
mainly concerned with the specification and evalua- 
tion of surface irregularities. Roughness width 
rating is defined as the maximum permissible 
width of repetitive units of the dominant surface 
pattern, and is to be specified with the inch as the 
unit. Irregularities having widths up to, and 
including, the maximum specified, or (when no 
dimension is specified) up to and including the 
width of the irregularities due to machine feed, 
shall be the basis for the roughness height specifica- 
tion. Waviness widths may be specified, the unit 
being the inch both for width and height of wavi- 
ness. For height rating of roughness, the unit is 
the micro-inch. The use of only one number to 
specify the height or width of irregularities is 
intended to indicate the maximum value, than 
which any less degree shall be satisfactory. When 
two numbers are used, they shall specify the maxt- 
mum and minimum permissible values. Recom- 
mended values of roughness and waviness are 
given in Table I, on the opposite page. 

The value for roughness height is thus a whole 
number or & vulgar fraction, while that for waviness 
height is a decimal. This difference in the form or 
appearance of the number is perhaps deliberate, 
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with the intention of permitting the values for the 
two features of the surface finish to be readily 

ed visually. Otherwise, there seems little 
justification for the difference of form, since the two 
ranges Of values, as tabulated, overlap consider- 
ably. Indeed, there are positive disadvantages in 
not using the microinch as the unit for both rough- 
ness and waviness, since a decimal containing 
several noughts before the significant figure is a 
little clumsy to express in speech and not difficult to 
misread or miswrite. 

TABLE I. 





Roughness Height Values (Microinches). 


3 5 20 | 80 | 320 
; 6 25 100 400 
1 8 32 130 500 
2 10 40 160 600 
3 13 50 200 800 
4 16 60 250 1,000 
Waviness Height Values (Inch). 
000002 0-0001 0-001 0-010 
0.00008 0-0002 0-002 0-015 
000005 0-0003 0-003 0-020 
0 -00008 0-0005 0-005 _ 
—_ 0-0008 '-008 —_ 





The draft standard requires the height of the 
roughness or waviness to be specified in one of the 
following terms: maximum peak-to-valley height ; 
average peak-to-valley height ; or average (either 
root mean square or arithmetical) deviation from 
the mean surface. It is recommended that, in all 
specifications and drawings, a general note should 
indicate the intended type of height rating, while 
the appropriate symbol indicating the direction of 
visible surface marks should specify the lay of a 
surface. For compliance with specified ratings, the 
draft standard allows that surfaces may be evalu- 
ated either by comparison with specified reference 
surfaces or observational standards, or by direct 
instrument measurements. In many applications, 
these com can be made by sight, feel, or 
instrument ; but, whatever the means, care should be 
exercised to avoid errors due to the differences in 
material, contour and type of operation repre- 
sented by the reference surface and the work. When 
instruments are used for comparison or direct 
measurement, care should be taken to open that 
the specified uantity or characteristic of the sur- 
face is, in fact. ; Unless it is stipulated to 
the contrary, roughness measurements are to be 
taken across the lay of the surface, or in the direc- 
tion which gives the maximum value. Presumably 
any direction save that which lies precisely along 
the lay will lead to the same evaluation of maximum 
or average peak-to-valley height, but the draft 
does not comment on this point. 

The rest of the draft is devoted to a list of sug- 
gested standard symbols for designating surface 
finish characteristics on drawings or in specifica- 
tions or reports. The symbols are reproduced here- 
with. Those for lay are intended for use in conjunc- 
tion with the surface symbols, in which case they 
specify the direction of the visible pattern of the 
marks on the surface... The numerical value in inch 
units of the width of spacing of roughness is added 
to the right-hand side of the directional indications 
in the lay symbol. 

In addition to the complete symbol, as typically 
exemplified in the adjacent column, a general note 
on the drawing should specify whether the heights 
are maximum or average peak-to-valley, or average 
deviation frcra the mean surface (either root mean 
square or arithmetical). 

Presumably it may be inferred that, if only rough- 
ness height value is specified, but nothing is stipu- 
lated as regards waviness, lay or roughness width, 
the horizontal extension line at the top of the longer 
limb of the “ tick” may be omitted, since then it 
serves no useful purpose. Presumably, also, if 
upper and lower limits of height or width are 
specified, as provided for in the text of the draft, 
the symbol will carry two values in the appropriate 
position. It is certainly to the good that such 
provision should be made, since, by general agree- 
ment, certain functions call for a measurable degree 
of roughness rather than the utmost attainable 
smoothness of surface. It is noteworthy that the 
recommended system of symbols does not provide 
for the specification of surface finish in two mutually 


perpendicular directions, such as may be (or, in the 
future, may prove to be) desirable or necessary ; 
and the complete symbol is already so complicated 
as not to lend itself readily to modification for that 
. On the general question of the specifica. 
tion of lay, a good deal can be said against imposing 
any restriction whatsoever upon the craftsman or 
workshop staff as to the manner or sequence of 
machining operations by which a surface finish is 
achieved. In many cases, of course, the direction 
of machining is dictated throughout by the geo- 
metry of the component and by the tools available, 
but with certain surfaces the achievement of final 
smoothness by successive operations at right angles 
must leave some doubt as to what is to be regarded 
as the more important direction of the lay. The 


Standard Symbols for Lay. 


Symbol. Meaning. 

Parallel to the boundary line of 
the surface indicated by the 
symbol. 

Perpendicular to the boundary 
line of the surface indicated 
by the symbol. 

Angular in both directions to the 
boundary line of the surface 
indicated by the symbol. 


Multi-directional. 


Approximately circular, relative 
to the centre of the surface 
indicated by the symbol. 

Approximately radial, relative 
to the centre of the surface 
indicated by, the symbol. 


PPE FW 


Standard Symbols for Surface. 
Symbol. Meaning. 
General, to designate surface 


irregularities. The apex of 
the symbol may be on the line 
indicating the surface, on the 
witness line, or on an arrow 
pointing to the surface. The 
longer leg of the “tick” 
mark, and the horizontal 
extension, shall preferably be 
to the right hand as the 
drawing is read. 

Roughness height value (micro- 
inches) is placed between the 
long and short legs of the 
oe tick.’”’ 


a = oS 
Waviness height value (inch), 
when required, is placed 
above the horizontal ex- 
tension line. 


sino 
a 


.010 


poe: 


l= 


.010 


le. os 


Example showing the use of the symbol to designate 


Lay designation, . when re- 
quired, is placed below the 
horizontal extension line. 


Roughness width value (iach), 
when required, is placed to 
the right-hand side of the lay 
symbol. 


the following specification -— 
Roughness height 50 microinches. 
Waviness height 0-001 in. 
eee = circumferential. 
Roughness width 0-003 in. 
-OO1 
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designation of lay in more than one direction is pro- | ‘ 
vided by the symbols reproduced herewith, but no 
indication is given of the designation of roughness or 
waviness associated with two or more lays. 

Among a number of points likely to evoke 
criticism of the American draft is its tacit admission 
of the evaluation of a surface by comparison with 
reference specimens or observational standards. 
Although this has proved of great value in old- 
established practice, it lacks the precision demanded 
by modern methods of production such as lend 





themselves to close specification. Indeed, the 





American draft itself is almost entirely concerned 
with the specification of surface finish controlled 
by instrumental measurements. The failure to 
specify a minimum distance or number of wave- 
lengths over which the profile shall be measured in 
order to evaluate either surface roughness or 
waviness is also a somewhat une omission. 
Despite its imperfections, however, the draft marks a 
constructive contribution to a problem now urgently 
in need of solution. 





THE INSTITUTION OF 
NAVAL ARCHITECTS. 
(Concluded from page 455.) 


TuE concluding session of the Spring Meeting of 
the Institution of Naval Architects was held in the 
evening of Thursday, April 19, the two papers 
presented being by Dr. G. Hughes, “On Singing 
Propellers,” and by Mr. V. D. Naylor, B.Sc., on 
“* The Concept of Pitch.” 


Stneina PROPELLERS. 


Dr. Hughes’s paper dealt with the effects of 
shape of blade section, and of fullness and form of 
the hull after-body, on the singing of propellers, 
with special reference to single-speed ships. He 
attributed the so-called “singing” to a blow on 
the blade, caused by a sudden change of pressure 
accompanying a local breakdown of the flow on 
the back of the blade, near the leading edge. The 
breakdown was considered to be of the nature of 
an increase of turbulence, taking place during a 
rapidly changing expansion of the flow; and the 
author deduced that the chief factors affecting 
singing were the shapes of the blade sections at 
the leading edge, and the manner in which the 
angle of incidence varied in the mixed wake wherein 
the propeller was working. This theory was 
developed further to show the dependence on these 
factors of the propeller speeds at which singing 
would occur. The latter part of the paper contained 
an analysis, with detailed blade-section measure- 
ments, of 31 full-sized propellers, and of the average 
real flow conditions under which they worked. 
The shape of the blade section at the leading edge 
and the average real angle of incidence were related 
by a factor Q, the value of which was put forward 
by Dr. Hughes as the main criterion of whether a 
propeller. would be completely quiet or would sing 
between certain limits of 

The discussion was opened by Dr. L. C. Burrill, 
the recently-appointed Professor of Naval Archi- 
tecture at King’s College, Durham University, who 
said that, as the limits between which singing 
occurred or did not occur were unknown as yet, 
it would be vain to criticise the paper or to say 
that certain statements were correct, but others 
were not in accordance with the facts; but silence 
did not indicate assent to the theories coptained in 
it. In his view, the author had attempted the 
impossible. While Dr. Burrill agreed in some 
measure with the general theory presented, he felt 
that the author had missed the fundamentals. He 
made no reference to the position of the maximum 
thickness of the section, or to the fullness of the 
leading part of the section, the thickness ratio of 
the section, or to the physical thickness of the 
propeller in its various parts, all of which were of 
primary importance in relation to singing. The 
question might be asked, was it going to be necessary 
to make all these complicated calculations to deter- 
mine whether a propeller would sing or not? He 
could say that the answer was “ No.” 

Mr. Harry Hunter said that the problem of the 
singing propeller had two sides to it, namely, the 

“bell” and the “clapper.” The bell was the pro- 
peller itself and there were various reasons why it 
could be made a less responsible bell. Dr. Hughes’s 
paper, however, was confined to the clapper aspect, 
and treatment along the lines he indicated was 
generally effective ; in fact, it was a regular drawing- 
office procedure. Nevertheless, it was not desirable 
to neglect the bell aspect, since a sensitive “ bell ”” 
would respond to a slight clapper effect. The author 
made no reference to the damping effect of fine 
edges, particularly the trailing edge of an aerofoil 
section with the maximum thickness well forward. 
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His own experience was that this damping effect 
could be quite important. He invited the author’s 
views on this and, particularly, whether it was 
desirable to design the trailing edge of aerofoil 
sections with a view to damping effect. i 
that a builder was specifying to the propeller maker 
the exact shape of the leading edges, how far in 
from the tip, and how far back from the leading 
edge was it desirable to detail? It was usual to 
specify the edges towards the tip as “fine edges ” 
or “ sharp edge,” and to leave the propeller maker 
to use his discretion as to how fine the edge was 
finished. When it was necessary to specify an 
actual radius, practical consideration, such as 
fragility and heat effect when grinding, came into 
the picture and an edge radius of 0-05-in. had been 
agreed upon. Would the author agree that this 
figure represented a reasonable compromise between 
hydrodynamics and practical requirements ? 

Dr. E. V. Telfer suggested that the author’s 
theory was quite irrelevant to the singing of pro- 
pellers and that what he had been able to show was 
something of the mechanism of leading-edge corro- 
sion, which was a common feature of all propellers 
provided the materials were sufficiently pure and the 
necessary conditions existed. He asked the author 
to find some other explanation of the mechanism 
near to the leading edge of the propeller which 
would be more closely in accord with the actual 
effect of singing. Another thing which, he thought, 
upset the author’s theory was that it had been found 
that, when a propeller was singing, putting the 
rudder over to port would stop the singing, and 
when the rudder was put over to starboard again 
the singing was worse. The most important 
omission from the theory, however, was its com- 
plete inability to predict the periodicity of the 
singing. It was necessary to get down to some other 
hydrodynamic mechanism, the periodicity of which 
could be definitely calculated and determined to be 
the periodicity of the vibrating blade. He was 
convinced that Dr. Hughes would eventually 
succeed in ascertaining the mechanism of singing. 

Dr. Hughes, replying to Dr. Burrill, said that it 
was stated in the paper that all the work was based 
on one type of section, what he had called the basic 

of section ; he was only concerned with the 
part between the leading edge and the maximum 
thickness. What he called a basic section was one 
which had a flat face, a circular arc for the back, 
and a nose which was a circular arc. It was 
true that some of the ions he had dealt with 
were not completely basic but they were very close 
to it, and he had confined his investigations to that 
type of section deliberately in order to get a con- 
sistent set of data. (Dr. Burrill interposed to 
remark that many other factors were involved, 
and he did not consider the author’s section to be a 
basic section.) Dr. Hughes, continuing, said that 
he thought it would be generally agreed that the 
great majority of sections used for marine pro- 
pellers, in the outer part of the blades, were of that 
type ; he made that statement from the experience 
of the very large number of propellers received at 
the Tank from designers all over the country. Dr. 
Burrill also said that the paper had missed the 
fundamentals ; that might be so, but he wished 
Dr. Burrill would define “‘ fundamentals.” 

He was pleased to hear that Mr. Hunter was in 
general agreement with the methods proposed in 
the paper for making propellers quiet. It had been 
asked if the whole procedure could be simplified 
and whether it could not be pinned down to certain 
values of the radius of the leading edge. That could 
be done if it were desired to make absolutely certain 
of all propellers being quiet by giving them all a 
very fine edge, but fineness had disadvantages ; 
according to the fullness of the hull, there might 
be quite a big range of Q values. If the hull were 
fairly fine, it was possible to use fairly rough edges 
and so get a quiet propeller, but if the hull were 
full, then, in order to get a completely quiet pro- 
peller, it would be necessary to have fine edges. 
He had no direct experience of the effect of fineness 
of edge so far as damping was concerned, and he 
believed that the only experimental data on the 
subject were given by Professor W. Kerr, Dr. J. F. 
Shannon and Dr. R. N. Arnold in their paper, 
“The Problems of the Singing Propeller,’ read 





before the Institution of Mechanical Engineers in 
April, 1940 ; but he did not regard those experi- 
mental data as being very suitable for application 
to large propellers because of the form of section 
chosen. He did not consider that there was any 
direct evidence of any damping effect of the fine 
Periodicity was mentioned by Dr. Telfer as missing 
from the paper. His own experience had been that, 
practically in every case, if not in every case, the 
singing was tlfe fundamental note of the propeller 
blade. Perhaps Dr. Telfer did not quite grasp 
what he had in mind in this theory, which was 
that there was no agreement between the period 
of the blow and the fundamental period of the 
blade. There was a blow at each revolution of 
sufficient magnitude to cause the propeller to 
vibrate in its own natural period, and that blow 
occurred once or twice per revolution as the blade 
passed through the wake. The action he had in 
mind was similar to taking a propeller and hitting 
it. The periodicity, therefore, could not come in 
the problem. . 


Tue ConcepT oF Prrcu. 


In the concluding paper of the meeting, Mr. V. D. 
Naylor submitted that the orthodox definition of 
“pitch” as the advance per revolution in an 
unyielding medium was illogical, and should be 
abandoned. He examined the geometry of the 
propeller blade afresh, and proposed that “ pitch 


2 
at a point’ should be defined as 5 , OF any 


equivalent simple paraphrase, z being the ordinate 
of the curve of intersection of a right cylinder 
co-axial with the propeller and passing through the 
point, and @ the tangential angle. In this way, 
he the conceptual difference between 
the pitch of a blade and the pitch of the motion 


of the blade (*) could be kept distinct, as they 


should be. Similarly, the expression “ effective 
pitch of the blade” was illogical and should be 


V 
abandoned ; it suggested, wrongly, that ,- had 


something to do with the geometry of the blade. 
There were two possible definitions of a helicoidal 
blade: (1) a blade in which the working face was 
helicoidal ; and (2) a blade in which the no-lift 
line of each aerofoil section was tangential to the 
blade. Only further experiment could tell which 
was the better. Hitherto, geometric simplicity had 
led to the use of (1). Helicoidals were in a class 
by themselves; they had a unique pitch. With 
non-helicoidals, there was a difficulty which could 
not be overcome until a satisfactory definition of 
mean pitch had been produced that would enable a 
definite number to be associated with such a blade, 
which might be called its pitch and which would 
serve for it as the constant pitch did for the helicoid. 

Dr. G. 8. Baker complimented the author on 
having presented a paper which it was good to 
have because it induced logical thinking about the 
terms used in ordinary marine design ; for instance, 
under the heading of “‘ Radial Displacement Centre,” 
he demonstrated a method of working introduced 
by French engineers a good many years ago, not 
in the way the author used it in his paper as 
pointing out a thing which could be an error, but 
as a definite means of designing a screw with a 
pitch differing from tip to boss in an orderly way. 
Another matter worthy of mention was the attrac- 
tive and simple way in which the author set out 
the different results produced by positive and 
negative rotation of the blade about the root of 
the blade. With regard to the last section of the 
paper, on stalling, so far as it went it was quite 
correct geometrically, but the author ignored so 
much that was essential with regard to the screw 
that it did not get him very far. 

Dr. E. V. Telfer thought that the paper was an 
excellent one for a young student to take up, so 
that he might master the geometry of pitch and, 
generally, make his a to the subject. It 
was clear that the author himself had been trying 
to clear his mind with regard to the geometry of 
pitch. The subject had been tackled from the 
aeronautical point of view and this enabled the 
older school of naval architects to see a refreshing 








change of outlook; at the same time, they coulq 
appreciate what they themselves had done in the 
past, because most of the geometry in the paper 
would be found in one paper or another on naval 
architecture. The only point of controversy which 
he would raise\was with regard to the author's 
definition of effective pitch, which was different 
from that usually adopted in naval architecture, 
The author must know that, in naval architecture, 
it was the practice to take a pitch which was 
greater than the phase pitch by an amount closely 
associated with the zero lift angle of the section, 
and the effective pitch was taken when no thrust 
was given by the screw. It was wrong to call the 
effective pitch the effective pitch of motion in this 
case. He hoped that the author would be encour. 
aged to come again before the Institution, because 
the more the aeronautical outlook could be com. 
bined with the naval architect’s outlook, the more 
rapidly would a true appreciation of propeller 
action be arrived at. 

The author having intimated that he would reply 
in writing to the points that had been raised, Sir 
Stanley Goodall, seconded by Sir Eustace Tennyson 
d’Eyncourt, proposed a vote of thanks to the 
President, Lord Chatfield, for giving so much time 
to the meetings and to the affairs of the Institution 
generally; to which the President suitably re. 
sponded. Dr. G. S. Baker then proposed a vote of 
thanks to Mr. R. W. Dana for assisting with the 
secretarial duties of the Institution, following the 
death of Mr. G. V. Boys. Dr. E. V. Telfer seconded 
the motion, which was supported by the President. 
Mr. Dana, in reply, hoped that it would not be long 
before a new permanent secretary was appointed, 
and paid a tribute to the acting secretary, Mr. P. J. 
Shilham, for the successful organisation of the 
meeting. 





SIGNAL-BOX STANDARDISATION 
ON THE L.N.E.R. 


STANDARDISATION and modernisation of signal boxes 
on the London and North Eastern Railway has been 
suggested by Sir Charles Newton, Chief General 

and the first signal box built to the new design 
has ly been erected. It is at Brunthill, near 
Harker, north of Carlisle. The scheme of standardisa- 
tion has had to cater for two kinds of signalling equip- 
ment, namely, manual and power, but in many 
respects the signal boxes will be similar for both kinds 
of equipment. Construction will generally be fire- 
proof, the material used being brick, unless the circum- 
stances are exceptional. Continuous glazing will be 
grein’ in the front and return walls up to the front 
ine of the lever panel. Glazing will also be introduced 
at the back of the signal box if the signalman’s duties 
make it desirable for this to be done, and all the windows 
will be arranged so that they can be cleaned from the 
inside. 

The roof projects to form a shade above the 
windows ; this excludes glare from the sun, and keeps 
the signal box reasonably cool in summer. It is 
designed to avoid trapping smoke from ing trains, 
so that a clear outlook is maintained in practice. 
The name of the box will be displayed at each end and, 
where necessary, will also be repeated on the front. The 
end positions were selected because they can easily 
be seen by drivers of oncoming trains. The steps 
down from the entrance will have relatively long treads 
and will terminate in a direction facing oncoming 
trains. The larger signal boxes will have a lavatory 
and cloakroom, and in manually-operated boxes 
heating will be by a stove with an oven. The cooking 
arrangements will be ye with a gas ring 
where gas is available. Heating on the low-pressure 
hot-water system and, where necessary, cooking by 
electricity, will be installed in power-operated boxes. 
Electric lighting will be provided in the latter type 
and also in manually-operated boxes if a supply is 
available. 

An endeavour has been made to standardise the dimen- 
sions of future signal boxes. The length will naturally 
depend upon the of the lever frame to be accom- 
modated, and the width will — upon the type of 
the lever frame, and also upon the site occupied by the 
signal box, but in the case of manually-operated 
boxes the width will be uniformly 12 ft. inside. The 
signalman will work with his back to the running lines 
so that the windows will be clear bab amps apparatus. 
The height of the signal box floor above reil level will 
be not than 8 ft. for manually-operated boxes 
and will be about 11 ft. for -operated boxes. 
The height of the cabin from the floor to the ceiling 
has been standardised at 9 ft. 
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NOTES FROM SOUTH AMERICA. 


Tue recent. sharp increase in customs tariffs in 
Chile, coupled with the tendency to tighten import 
control systems in other Latin-American countries, 
has given rise to speculation, particularly in North 
America, whether a strong protectionist trend is 
developing in Latin America just at a time when the 
United States and other majo: Powers are realising 
the harm caused by high tariffs and are taking steps 
to lower these barriers. Most of the principal South 
American countries, particularly Brazil, have now 
manufacturing and processing industries, some of which 
at least will need a measure of temporary tariff 
tection to survive post-war international competition. 
Whether or not the Latin-American countries are 
imitating the past tariff mistakes of the United States 
rather than the current and contemplated reforms, some 
measure of import control was to be e when 
European hostilities ceased ; that is to say, the Latin- 
American countries, for the first time in their history, 

s extremely large foreign exchange reserves 
which they do not intend to dissipate in the purchases 
of luxuries and unnecessary consumer goods, but to 
spend in capital items, particularly transport and 
engineering equipment for the growing local manu- 
facturing industries. Moreover, even in the case of 

machinery, they probably intend to dis- 
criminate against the dumping’ of out-of-date or 
secondhand equipment and to concentrate upon the 
latest models available. The sterling and dollar 
balances of many of the Latin-American countries 
have accumulated by selling war-time supplies to the 
Allies, and should lead to ep cages = of capital 
goods after the war, despite tariffs or other import 
restrictions. This is all the more likely in view of the 
war-time shortages which have increased prasad omg 
demand for machinery and other manufact goods. 
It is to be hoped, however, that any protectionist policy 
will not be pushed to a point where they will have to 
learn the lesson, as N America is doing belatedly, 
that ity is promoted more by unrestricted vers 
than by tariffs other artificial barriers. 

With reference to the recent wide extension of the 
system of licences for imports into Brazil (now Saal 
even urgently- ired industrial equipment), a i 
committee has nm set up to study the various 
lines of im which are particularly needed in that 
country. Brazil has entered into agreements with the 
Combined Production and Resources Board to supply 
considerable quantitiés of cotton piece goods for 
U.N.R.R.A., etc., which would bring the exports of 
cotton piece goods up to as much as 500 million square 
yards during the next twelve months. This figure gives 
some idea of the potential machinery requirements of 
the Brazilian textile industry, the present equipment 
of which is known to be largely out of date. 
United States will be mainly affected by the new 
restrictions upon Brazil's im , inasmuch as the total 
imports from the United States in 1944 showed an 
increase over 1943 of 50 per cent. in volume and of 
48 per cent. in value. An interesting development is 
a project to establish a technical cotton-spinning and 
peep Bee in Séo Paulo which, it is claimed, 
would be the third largest in the world. 

Brazil’s coal production during the first six months 
of 1944 is placed at 854,000 tons, com with 
2,034,000 tons in the full year 1943 and 907,224 tons 
in the full year 1938. The war has considerably 
stimulated Brazilian production and export. of man- 
ganese ore, production having increased from 25,000 
tons for 1933 to 306,000 tons for 1938 and 450,000 tons 
for 1941, while exports advanced from 24,900 tons for 
1933 to 437,400 tons for 1941. From 1940 onwards, 
the exports of manganese ore have been almost entirely 
sent to the United States. The new iron-ore loading 
facilities at the port of Victoria were inaugurated at the 
end of March, on the occasion of the loading of a British 
ship; it may be recalled that loans totalling 19 million 
U.S. dollars have been granted by the Export-Import 
Bank for the purpose of developing the iron mines in 
Minas Geraes owned by the Cia. Vale do Rio Déce, 
8.A., reconditioning the railway from the mines to 
Victoria, and improving the loading facilities at that 


Shortly after his arrival in Brazil after a three years’ 
stay in the United States, the vice-president of the 
Volta Redonda steelworks, in an interview to the local 
Press, outlined some of the services which had been 
rendered by the North American Government and 
industrial undertakings to assist the rapid erection of 
the new Brazilian plant. He stated that, although 
European pro had originally indicated a period 
of six years for completion of the plant, two-and-a- 
half years had seen 65 per cent. of it erected, er a 
the open-hearth furnaces. More than 84 cent. 
the material bought in the United States already 
been shipped to Brazil, and losses through enemy 
submarine action did not reach 1 cent. During 
the past twelve months, there had no loss from 
that or any other cause. Speaking of the future »ros- 


pects of the Volta Redonda works, he said that the 
old mentality regarding competition was being replaced 
in the United States by a more intelligent one, which 
did not look upon the iron and steel plant in Brazil 
as ing for conflict or competition, but as a reciprocal 
benefit. It would allow Brazil to improve the standard 
of living and increase the power to purchase goods in 
the United ‘States, while permitting the latter country 
to transform the Brazilian semi-manufactured steel 
into i produced under conditions of ‘mass 
production. would not only be in consonance 
with the logical development of American industry, 
but would also be in Brazil’s interests, since that 
country needed more and more machinery. Despite 
these remarks, it is difficult at the moment to envi 

a state of affairs in which United States steel mi 
which have increased their capacity so greatly during 
the war, would be willing to shut down part of their 
facilities in the post-war years in order that American 
machinery makers may be able to use Brazilian steel. 

The Rio de Janeiro Tramway, Light and Power 
pons ar has announced that rationing of cece ° 
supplies is to be introduced locally, in accordance wit: 
a decision of the National Council of Water and 
Electric Power. The reasons given are the prolonged 
drought, which started in June of last year, and the 
extraordi increase in the consumption of elec- 
tricity due to the expansion of local industries. Sta- 
tistics published by the concern mentioned show that 
its output of electricity has increased from 733 million 
kWh, in round figures, for 1940, to more than 1,000 
million kWh for 1944 ; but that, because of drought last 
year, the potential of the Ribeirio reservoir, where 
the company has a power plant, has been reduced by 
56 million kWh. To meet this situation, a 230,000- 
volt transmission line, 330 kilometres long, is to be 
built at once between the power station at Cubatio, 
in Séo Paulo, and Lages. It is expected that the line 
will be completed during the second half of 1946 and 
will furnish an additional 325 million kWh per annum. 
The Brazilian Government have passed a decree approv- 
ing the preliminary plan for the electrification of the 
State of Rio Grande do Sul, which has been drawn up 
by the Government of that State. 

The Brazilian Minister of has stated that, 
as financial means allow, the country is determined to 
improve its railway system until it attains full 
efficiency. Although large orders for railway equip- 
ment have been placed in the United States and 
in the United Kingdom by the Brazilian Government, 
the Minister of Transport has stated that Brazil must 
acquire not less than 1,000 locomotives and 20,000 
freight cars in the next five years. A decree has been 
issued authorising the Sorocabana Railway Company 
to continue with the electrification scheme and to 
construct hydro-electric power stations. The Com- 


The | panhia Brasileira de Material Ferroviario, formed not 


long ago to manufacture railway car parts, to erect 
cars, and, in the future, to construct complete cars, 
will shortly be installing one of the most modern 
foundries in the world, to cost about five million U.S. 
dollars. Itis now being made at Detroit. Since several 
railway companies—including the Paulista and Mog- 
yana Railways—are shareholders of the new company, 
it is practically guaranteed an outlet for its manu- 
factures 


Control over imports into Argentina, and other 
economic regulations, is to be exercised by the National 
Post-War Council. Already, the restoration of friendly 
diplomatic relations between Argentina and the United 
States is leading to the relaxation of North American 
shipping and other restrictions on trade with Argentina, 
where this is welcome, as the authorities recently 
intimated that the growing scarcity of fuel might oblige 
them to impose still further stringent restrictions upon 
the use of electric current. The Argentine Central Bank, 
in its 1944 report, stated that the country’s most 
serious economic problem was the acute shortage of 
imported goods, the volume of which in that year was 
barely a third of the pre-war figure. The difficulties 
caused by the fuel shortage had been solved only by 
using -costly substitutes, while the transport system 
had been kept going by using worn-out equipment. 
Industry in Argentina, although less advanced than 
in other countries, had increased production consider- 
ably. New manufactures had been developed, but 
these were limited by two great obstacles—the im- 
possibility of buying foreign machinery and the diffi- 
culty in obtaining the services of foreign technicians. 
Already, however, the President of the Argentine State 
Oilfields has announced that, as a result of the improved 
relations between Argentina and the United States, 
steps were being taken to obtain machinery and other 
equipment paren needed by the Argentine petroleum 
industry. It was hoped, also, that it would be possible 
to increase the ar of heavy fuel in exchange for 
Argentine linseed, but at present shortage of shipping 
was an obstacle. 

By agreement between the Argentine and Chilean 





Governmefits, a mixed commission of engiheers of 
both countries has been appointed to study plans for 





the construction of a 3-kilometre tunnel through the 
Andes, between Juncal, on the Chilean side, and “ Las 
Vacas,” on the Argentine. The tunnel is intended to 
form part of the Pan-American Highway and will also 
be used by the Transandine Railway. A recent 
Argentine decree stipulated that all matters relating 
to internal and international air lines are subject 
exclusively to national islation. In Chile, also, 
internal air transport is to be the monopoly of a new 
organisation to be known as the Air Saapteetion of 
Chile. Increased activity is reported in Chile in the 
production of finished articles from semi-finished iron 
“> steel imported from the United a Two 

vanising now produce 6,000 short tons of 
galvanised sae sw a Page from black sheets, which is 
sufficient to meet the domestic demand. The new 
steel plant of the Pacific Steel Company, to be located 
on San Vincente Bay, about 300 miles south of Santi- 
ago, is estimated to cost 48 million pesos. Chilean 
Minister of Public Works has been studying a plan for 
the expenditure of 60 million pesos in road construction, 
and negotiations are taking place in the United States 
for the purchase of the necessary machinery. 

In Colombia, work is to commence immediately on 
the construction of a new naval base on the Pacific 
Coast. The Government have given a concession to 
the Instituto de Fomento Industrial to develop national 
iron-ore deposits in the region of Paz de Rio, Depart- 
ment of Santander. Colombia reintroduced, on June 1, 
1945, the system of classification of imports into various 
categories (introduced in April, 1940, but suspended 
in April, 1944) with the addition of a preferential 


category for machinery, tools, construction materials 
and transport vehicles and spare parts. No differential 
ex rates will be established, but importers must 


make deposits, scaled up to 20 per cent. for the fourth 
category, when obtaining import licences. 





ELECTRIC FIRE-ALARM SYSTEM. 


Many hand-operated fire-alarm systems suffer from 
the drawback that once a circuit has been closed to 

ive an alarm, the whole system becomes unusable 

r further alarms until the circuit has been re- 
opened. Furthermore, it is impossible, in some 
systems, to carry out line tests without causing the 
general alarm signal to be given. In a new fire-alarm 
system recently developed by the General Electric 
Company, Limited, Magnet House, Kingsway, London, 
W.C.2 limitations have been overcome. Thus, 
when an alarm has been given on a particular line, 
that line can be immediately isolated, and although 
the alarm bells will be silenced, the remaining lines 
to other departments or buildings will still be ready 
to register further alarm signals should the fire 
spread. Continuity tests can be made on each circuit 
separately without interfering with the availability 
of the system for instant operation. The equipment 
includes an indicator panel, which embodies line- 
indicating movements with screens appropriately 
lettered, an equal number of line-jacks, a tell-tale bell 
and lamp, and a relay. This panel gives visual indica- 
tion of the line in which the fire-alarm contact has been 
closed, and it indicates, by means of the tell-tale bell, 
when the alarm contact has been restored to normal 
open circuit. When the alarm is given, by the breaking 
of a glass in one of the contacts, the position (and thus 
the department or building) of the contact closed is 
shown on the panel and alarm bells are sounded. 
After the call has received attention, all the alarm 
bells are silenced by inserting a plug in the line-jack 
corresponding to the affected circuit, thereby cutting 
out this circuit only, and leaving the alarm bells ready 
to be operated again through any other circuit. The 
insertion of the plug lights a red lamp-on the panel, 
and this will continue to glow until the circuit has 
been restored to normal by replacement of the glass 
in the alarm contactor. When this is done the lamp 
is extinguished and the tell-tale bell on the panel rings 
to indicate that the circuit has been opened again. 
Withdrawal of the plug silences this and leaves 
the whole system ready to receive an alarm signal from 
any quarter. 





ImPporT LICENSING OF MACHINERY AND PLANT.—It 
will be necessary, for the time being, in order to economise 
in exchange and shipping, to retain the existing regula- . 
tions controlling imports, and no general relaxation can 
yet be effected. There are certain kinds of machinery 
and plant, however, not obtainable from within this 
country, which British industry will require if it is to 
be able to resume its peace-time work as labour and 
capacity are freed from war work. The Board of Trade 
are, therefore, now prepared to consider applications to 
import machinery and plant needed for the production 
of civilian-type goods for the export trade, or required 
for important home consumption, where such machinery 
and plant t be obtained from home sources. The 
applications should be made to the Board of Trade 
Import Licensing Department, 1-6, Tavistock-square, 
London, W.C.1. 
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ApprREssING the National Committee of the Amal- wee for reorganising the coalfields by SIUM. 


serra Engineering Union at the first of its meetings 
ast week, Mr. Tanner, the President of the organisation, 
vigorously rebutted the idea that this country could 
only hope to regain its export trade at the expense of 
wage cuts and a reduced standard of living at home. 
Many of the most important items of British export— 
motors, which were an outstanding example—depended 
largely, he said, on a good home market. American 
competition was feared by the employers because of 
the cheapness of American finished export goods, 
which were produced by workers on wages twice as 
high as those of British workers, and who, therefore, 
represented effective purchasing power at home. 





Britain’s export trade, Mr. Tanner continued, would 
revive if we were able to organise our industfies as 
effectively as the Americans—able to apply our tremen- 
dously high degree of craftsmanship to turning out our 
distinctively British line of quality goods by modern 
methods, and of applying the talents of our scientists 
and technicians to mechanising our coal, textile, rail- 
way, machine tool, agricultural and other industries. 





To workers who feared the effects of mechanisation, 
Mr. Tanner said :—* It is our wages, not the trends in 
industry, that are out of date. Our job is not to 
reverse the trends, not to put back the clock in 
industrial technique, but to encourage every forward 
move.” 





The National Committee, at another sitting, unani- 
mously called for early legislation based on the Goyern- 
ment’s White Paper, dealing with social insurance and 
workmen’s compensation, with the amendments sought 
by the Trades Union Congress. The need for a national 
medical service was insisted on, and the efforts of the 
British Medical Association to cripple the proposed 
scheme were strongly criticised. It was also unani- 
mously decided to call for a minimum of 2J. a week 
for old age pensioners,. free from means test, with a 
seale of additions to compensate for rises in the cost 
of living, the pension to be available on retirement 
at 60. 





A memorandum outlining a proposed new wage 
structure was submitted by Mr. Tanner, on behalf of 


the executive council. In this, the engineering crafts- 
men—the turners and fitters who have served an 
apprenticeship—are classed as Grade A. In Grade B, 
which comes next, would be “skilled operators,” 
composed of production workers who can set their 
jobs and operate their machines—otherwise what are 
called to-day “ semi-skilled workers.”” Then come the 
labourers in Grade C. Between Grades B and C, 
however, there would be a large number of workpeople 
who did not fall into either grade. To meet this case, 
it was suggested, it mi be necessary to have as 
many as ten intermediate grades. 





The “standard” worker for the purpose of wage 
negotiation would be, it was explained, the man or 
woman in Grade B, with a specified amount, greater or 
less, for the other grades. No sex distinction would be 
allowed. For Grade B, the wage rate suggested was 
51. 6s. a week (with 71. 1s. 4d. the piecework minimum), 
for the labourers’ grade 4/. lls. a week (with 61. ls. 4d. 
the piecework minimum), and for the engineering 
craftsmen 5/. 18s. a week (with 7]. 17s. 4d. the piece- 
work minimum). To the Grade A rate, 10s. a week 
would be added for setters up, markers out, inspectors, 
maintenance staff, and tool-makers. All these rates 
would be teed national minimum weekly pay- 
ments, obliterating the surviving cost-of-living differ- 
ences, except, perhaps, in London and the Greater 
London area. 





On the following day, the Committee adopted a 
resolution approving the principles of the scheme, 
which will now be submitted to the other engineeri 
unions for their consideration. When a resolution was 
moved and seconded instructing the executive council 
to make immediate application to the employers for 
an increase of 3d. an hour on the basic rate for all 
workers employed in the industry, Mr. Tanner said 
that, if it were carried, the executive would be placed 
in a difficult position. He did not know how they were 
going to act under the new wage-structure scheme. 
An amendment that there should be an immediate 
application to the employers for an increase to bri 
it into line with the new wage structure was accepted, 
and the resolution as amended was then adopted. 





The Reid 
of Fuel and 
Association of Collie 


, said Major Lloyd- , Minister 


in London last week, 


t ry Managers : ‘ 
emphasised the need for the greatest possible technical 





G ms 
ower, at a luncheon of the National | ranged 





means of cal units and to work the coal in 
the national interest. The coal was the nation’s 
property, and the nation was entitled to see that it 
was properly handled. The Government intended to 
set up an i ent—very important that word 
was—central authority appointed by the Minister, and 
not by an interested party, with really effective powers 
to about such pono ls as were necessary. 





The principal groups of workpeople affected by 
in rates of wages during April were men, 
youths, and boys, and women employed on men’s 
work in the engineering and allied industries, and adult 
male agricultural workers in Scotland. The increases 
in engineering took affect under an.award of the 
National Arbitration Tribunal, but at the time the 
May issue of The Ministry of Labour Gazette went to 
press, statistics were not available showing their effect 
on weekly rates. In other industries and services 
covered by the Ministry’s figures, the changes in rates 
of wages reported during April are estimated to have 
resulted in an aggregate increase of about 50,0001. in 
the weekly full-time wages of about 150,000 work- 
people. There were no decreases during the month. 





Of the estimated aggregate increase of 50,0001. a 
week (exclusive of increases resulting from the National 
Arbitration Tribunal award for the engineering indus- 
tries and from the Statutory Orders relating to agri- 
cultural workers in Scotland), about 15,000J. took effect 
under arrangements made by joint standing bodies 
employers and workpeople, and most of the remainder 
was the result of direct negotiations between employers 
and workpeople or their representatives. 





The number of disputes involving stoppages of work | 8 


reported to the Ministry of Labour and National 
Service, as beginning in April, was 198. In addition, 
13 stoppages, which began before April, were still in 
progress at the beginning of that month. The approxi- 
mate number of workpeople involved in these 211 
stoppages, including workpeople thrown out of work 
at the establishments where the disputes occurred, is 
estimated at nearly 44,000. The aggregate number of 
working days lost at the establishments concerned, 
during April, is estimated at about 100,000. Of the 
stoppages of work, through industrial disputes, known 
to have been in progress at some time in April, the 
coal-mining industry accounted for 97, involving nearly 
20,000 workpeople, and resulting in an aggregate loss 
of 29,000 working days. 





In the 198 stoppages which began during April, 
28,000 workpeople were directly involved and nearly 
6,000 indirectly involved—were thrown out of work, 
that is, at the establishments where the sto 
occurred, although not themselves parties to the dis- 
putes. In the 13 stoppages which began before April, 
and were still in progress at the beginning of that 
month, the workpeople involved during April, either 
directly or indirectly, totalled over 10,000. 





During April, 197 stoppages due to disputes came 
toanend. Of these, 79, directly involving 10,600 work- 
people, lasted not more than a day; 57, directly 
Involving 10,000 workpeople, lasted two days; 24, 
directly involving 3,700 workpeople, three days; 
20, directly involving 2,800, four to six days; and 
17, directly involving 10,500, over six days. 





Of the 198 disputes leading to stoppages of work 
which began in April, 37, directly involving 2,900 work- 
people, arose out of demands by the workers for 
increases of wages ; 48, directly involving 5,300 work- 
people, out of other wage questions ; 13, directly involv- 
ing 3,100 workpeople, out of questions concerning 
working hours ; 32, directly involving 6,100 workpeople, 
out of questions respecting the employment of particular 


TING | classes or persons ; 59, directly involving 9,800 work- 


people, out of other questions relating to working 
arrangements; and eight, directly involving 700 work- 
people, out of questions of trade union principles. One 

, directly involving 100 workpeople, was in 
support of employees involved in another dis . 





According to information recently published in the 
Irish Trade Journal and Statistical Bulletin, the number 
of persons insured under the Unemployment Insurance 
Acts in Eire in October, 1943 (exclusive of those whose 
normal employment was in agriculture, fishing, or 
private domestic service) was 320,348—232,165 males 
and 88,183 females. The monthly percentage rate of 
as among these persons during 1944 

m 10-1 at mid-September to 12-9 at mid- 
January, the average for the year being 11-3 per cent., 
compared with 12-5 per cent. in 1943. 





BASE ALLOYS.* 
By F. A. Fox, M.Se., and E. Lanpwer, B.Sc, 
(Concluded from page 440.) 


MIcROSECTIONS were cut from each bar and the whole 
cross-sectional area was closely examined. Photo. 
micrographs of sections cut from the }-in., 1}-in. ang 
3-in. bars are shown in Figs. 6 to 11, opposite. Spegj. 
mens of metal cast directly into cold water were 
also examined. The unsuperheated structures, jn 
me showed an i dendritic form. The 

endrites were often not strongly marked, the arms 
frequently lacking form or clear direction, but some. 
where in most specimens well-formed hexagonal 
dendrites could be found. The dendrites were marked 
by semi-continuous lines of 8 phase, and many isolated 
— of B phase tended to outline the dendrite arms, 

@ grain-size was coarse and non-uniform, showing 
the greatest variation in the thinner sections ; the grain 
shape was very irregular, but in general followed the 
outline of the dendrites. Some dendrites appeared to 
consist of several grains, as one or more arms of the 
dendrite seemed to form a separate grain. In such 
cases “‘ pearlite ’ precipitation was found only on the 

in boundaries which were originally genuine definite 

undaries; ‘grain boundaries” which crossed 
dendrites did not show this ipitation. It is pro- 
bable that this was due to the Kigher aluminium content 
at the dendrite boundaries. The main effect of varia. 
tion in cross-section (e.g., increased rate of solidification) 
was to produce smaller and better-marked dendrites in 


of | thin sections (Fig. 6), while with heavier sections the 


dendrites became more irregular, both in size and shape 
(Figs. 8 and 10). 
characteristic of the superheated structures was 
that no apparent dendrite formation took place. The 
in-size was uniform and small, with more or less 
regularly shaped grains. B phase was less con- 
tinuous than in the eated specimens, and 
was to be found only in grain boundaries and not within 
the grains, except for occasional small particles in the 
imens of 3-in. section. ee difference in 
pe of the dendrites and grains that exists between 
superheated and unsuperheated specimens is clearly 
seen in Figs. 12 and 13, opposite, which show sections 
from the 3-in. diameter test-bars solution-treated for 
8 hours at 385 deg. C. + 16 hours at 420 deg. C., and 
precipitation-treated for 24 hours at 180 deg. C. In 
order to show up even more sharply the characteristic 
differences between unsu and superheated 
structures, Figs. 14 and 15 are reproduced. 
photomicrographs are of the same specimens as were 
photographed to provide Figs. 8 and 9, but in Figs. 14 
and 15 they are shown after etching with the phospho- 
picral reagent. These i were first for 
Poa yew Ld the ce per cent. nital and then trans- 
without ing to a solution consisting of 
0-7 c.c. orthophosphoric acid, 4-0 - Picric acid, 
and 100 c.c. — Pea 
The rate of cooling seemed to have a more marked 
effect on unsuperheated than on superheated Elektron 
A8. As far as the microstructure of superheated 
material was concerned, the difference was mainly one 
of scale (com: Figs. 7 and 9). However, with very 
slow rates of cooling (3-in. section) there was some 
evidence of the slightly declining influence of super- 
heating, the structure being less regular and showing 
some signs of dendrite formation with particles of 
B phase in the dendrite interstices. The influence of 
cross-section on the grain-size of Elektron A8 is shown 
in Fig. 16, opposite, the dotted line and open circles 
relating to mnsuperheated material not taken above 
780 deg. C. and the full line and black circles to 
material superheated for 30 minutes at 850 deg. C. 
From these curves it can be seen that superheating 
restricts grain-size so that it increases relatively slowly 
with change of section up to 3 in., while with unsuper- 
heated Elektron A8 increasing the section causes a 
rapid increase in grain-size which appears to reach a 
maximum of about 0-4 mm. at a cross-section of 3 in. 
This maximum is the same as that for the coarsest 
+ abstain it has been possible to produce under 
laboratory conditions. The effect of superheating in 
perreting he Demestien, of connen, grain m canttegp el 
vy section is hence very marked. 
The effect of very rapid rates of cooling, obtained by 
pune small amounts of superheated and unsuper- 
Elektron A8 into cold water, have been briefly 
investi . There was found to be very little differ- 
ence, if any, between superheated and unsuperheated 
material cast in this way. The grain-sizes were coarser 
lige Sly emia ly, amputee 
being somewhat coarser than unsu ted 
However, the superheated material show 


* Paper entitled “‘ An Exploration of the Problem of 
Superheating in Magnesium-Base Alloys,” presented at 
the Annual Meeting of the Institute of Metals, held on 
Wednesday, March 14, 1945. Abridged. 
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EFFECT OF 


SUPERHEATING ON 


MAGNESIUM 


ELEKTRON ALLOYS. 





Fic. 6. SEcTION FROM }-IN. Bar. 
UNSUPERHEATED. xX 60. 


Same as Fic. 6. Super- 


HEATED. X 60. UNSUPERHEATED. 


Fic. 8. SEcrion From 1}-rn. Bar. 


Same as Fic. 8. SupEr- 


x 60. HEATED. X 60. 





1c. 10. Section From 3-1. Bar. Fie. 11. 


UNSUPERHEATED. xX 60. 








Fie. 14. Same as 
PuosPHo-PicraL REAGENT. xX 60. 


Fie. 8, But ETcHED IN 


uniform grain-size than the unsuperheated, in which 
the grain-size varied from about 0-03 mm. to 0-18 mm. 
It is difficult to say whether or not the uniformity of 
grain-size in the superheated specimen was due to the 
superheating treatment ; accurate control is, however, 
scarcely possible in carrying out such er 
experiments, so that these results cannot be regard 
as of crucial significance. 

It has sometimes been stated that, if a melt which has 
been superheated is stirred vigorously before casting, all 
the grain- rg, doy effect produced by the superheating 
process will be Two melts were made to check 
this statement. Melts of 2,500 grm. were made 4 
from virgin materials and from manganese chloride, to 
the nominal analysis of alum.uium 8, zinc 0-3, and man- 
ganese 0-25 per cent. Alloying was carried out at 
780 deg. C., and the melts were flux-refined in the usual 
way. The melts were then superheated for 10 minutes 
at 900 deg. C., taken out of the furnace, and allowed to 
cool in the air to 760 deg. C.; then two D.T.D.-type 
test-bars were cast from each melt. The crucible was 
returned to the hot furnace, stirred very vigorously for 


SaME aS Fic. 10. SupPEr- 
HEATED. xX 60. 





Fic. 12. Secrion FROM 3-IN. 
UNSUPERHEATED AFTER SOLUTION- 


Fic. 13. Same as Fic. 12. Super- 


HEATED. X 60. 


Bar. 


PRECIPITATION TREATMENT. X 60. 





Fie. 15. 
PHosPHO-PicraL REAGENT. X 10. 


Same as Fic. 9, put ErcuHep IN 


3 minutes, and ailowed to settle for 2 minutes, after 
which four further test-bars were cast. 
stirring and holding period the temperature was 
maintained substantially constant at 760 deg. C. The 
bars were tested and grain-size measurements were 
made. The results showed that the stirring had no 
influence upon the superheating effect. 

Discussion of Results.—It is generally considered that 
the grain-size of cast metal depends mainly upon the 
following factors: (1) mould conditions, e.g., mould 
temperature, nature of material and of surface condition 
of mould, temperature gradients in mould ; (2) casti 
temperature and speed of pouring; (3) Pach ran. 
conditions, turbulence due to pouring or to gas evolu- 
tion or vibration of mould; (4) surface tension of the 
solid and liquid phases present during solidification ; 
(5) viscosity of the molten metal; (6) other factors 
dependent upon the nature of the alloys, such as energy 
of crystallisation, latent heat of fusion, and solidification 
range ; (7) the presence of nuclei. -The phenomenon of 
grain refinement of magnesium-dluminium alloys by 
superheating is almost certainly a question of Herod 
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although a tentative suggestion has been made that 
the grain refinement may be produced by gas evolution, 
following absorption of hydrogen at the superheating 
temperature. 

In general, two different types of nuclei may be 
present in'a molten metal; “kindred” nuclei and 
“foreign” nuclei. Kindred nuclei may be regarded 
as residues of the metal lattice from the solid structure, 
which exist above the melting point. Ki nuclei 


the | act as centres of crystallisation, and may be 


regarded 
as produced in very large numbers if the melt 
supercools below the melting point. A very large 
number of nuclei would result in a very large number 
of crystals, i.e., in a fine grain-size, and consequently 
undercooling is associated with fine-grain formation. 
The existence of kindred particles at temperatures 
appreciably above the melting point does not appear 
possible, except in some special conditions, when, just 
above the melting point, true equilibrium may not be 
attained. 

Foreign nuclei may be taken to include all substances 
in the melt which are not present in the ideally “ pure ” 
melt and are not in solution. Generally, but~ not 
always, foreign nuclei will be non-metallic. The effect 
of these foreign nuclei will depend mainly upon their 
composition, size, the number present, and their dis- 
tribution. The effect of foreign nuclei is generally to 
facilitate the formation of solid material of the particu- 
lar lattice to which they themselves belong. This effect 
is referred to as “inoculation.” Foreign nuclei may be 
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present in a melt without influencing the crystallisation 
process at all; the grain-refinement effect is generally 
confined to certain types of nuclei for certain alloy 


systems 
The effect of nuclei on the solidification of g molten 
metal depends upon the number of effective nuclei 
ent Ww are capable of acting as centres of crystal- 
n for the metal concerned. Thus, in 
a melt containing only a small number of foreign nuclei, 
when the melting pt int is reached crystallisation begins | ¢, 


proceeds from the few poe t, and 
results in a ss. -grained structure. If, however, the 
rate of cooling is too high to allow the maintenance of 


the temperature of the melt at the melting point while 
crystallisation is proceeding from these centres, 
remaining metal will undercool, with the production of 
kindred nuclei and consequent fine-grain formation. 
pg ne elie cc nab gh Lm oar pele bape sored 
by rapid cooling, and accounts for the mixed or 
cio Gia tx diladiinds chitaved ta coctingn. all 
foreign nuclei can be removed from a melt before it is 
allowed to solidify, then when the melt has cooled to 
the melting point there will be no nuclei present for 
crystallisation and supercooling is likely to occur, until 
at a suitably low temperature clouds of kindred nuclei 
will be formed, giving rise to a fine-grained structure. 
This is normally the reason given for grain refinement 
produced by inoculation, such as in the case of the 
inoculated cast irons (inoculated with calcium silicide), 
or Alpax inoculated with sodium, where the function 
of the “inoculant” is either to remove or render 
ineffective the foreign nuclei which are normally present 
in such quantities that a coarse-grained structure would 
a luced by foreign nuclei if they were present in 
+ quantity, and this is believed to be the case 
sn cilinia” chock GMA’ Sick Mhgied. partishe of 
silicate slag or alumina are thought to act as centres of 


ion. 
+ therefore seems, according to current theories, that 
a characteristic of solidification after all foreign nuclei 
have been removed is a certain degree of undercooling. 
ee ee ee ae ee 
, including metals, will show a supercooling 
Ghak scdahed to Wap Veldig ol encling Uantgh and 
degree of superheating above, the melting point. The 
amount of supercooling increases with increased super- 
heating temperature for a moderate range of tempera- 
tures above the point. It is also generally 
believed that for an impurity to act as a nucleus for 
crystallisation, it must be solid, and less than a certain 
minimum size. The loss of fine-grain formation in 
jum alloys on superheating to excessively high 
temperatures may hence be accounted for by coagula- 
tion and/or coalesceneé by melting of the nuclei con- 


Any theory put forward | to Hoe og Me superheating 
phenomena in ys will have 
to Kerece the following pc oe Ae a) the wp tes = 


f magnesium which 
pr Ae fe tinder poe Ae a effect are also some- 
what variable according to the aluminium content ; 
(2) the grain-refining effect persists on remelting ; 
(3) the grain-refining effect is lost if a superheated melt 
is allowed to stand for a sufficient period at a tempera- 
ture just above the emp ag point ; (4) the grain-refining 
effect of superheating is lost if certain elements such as 
zirconium or beryllium are added; it is to be noted 
that these elements are both highly reactive ones ; 
(5) the grain-refining effect is lost to some extent if 
some maximum temperature in the region of 900 deg. C. 
is exceeded or if the melt is held at more normal super- 
heating temperatures for excessively long times; the 
temperature effect seems to be of greater importance 
than the time effect. 

No simple nucleation theory has been formulated by 
the authors which will adequately explain all these 
known facts. As has been indicated, there are two 
main general explanations to be considered ; ; either 
that grain refinement by superheating is due to the 
removal of all nuclei and consequently grain refinement 
by supercooling is produced, or that grain refinement is 
due to the production of clouds of foreign nuclei (under- 
cooling not being involved). These mechanisms would 

be differentiated by cooling curves taken on 
superheated and unsuperheated melts. Such observa- 
tions have been made by Achenbach, Nipper, and 
Piwowarsky, whose results showed that while super- 
heated melts did not undergo supercooling, unsuper- 
heated melts did so. This observation tended to favour 
the foreign nucleus theory ; the undercooling observed 
was, however, very slight (of the order of 0-2 deg. C.). 

This exploration shows clearly that our knowledge of 
the mechanism of superheating is still limited. The 
plain fact remains that, with the D.T.D.-type test-bar, 
magnesium conforming to D.T.D. Specification 289 
gives a tensile strength of 17 tons per square inch if 
the material has been superheated and a tensile strength 
of 13 tons per square inch if it has not. The above facts 
and observations may, however, stimulate additional 
thought and activity which will help towards the 
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INTERNAL-COMBUSTION ENGINES. 


566,118. Flexible Coupling. Blackstone and Company, 
Limited, of Stamford, and R. E. J. Townsend, of Stamford. 
(2 Figs.) May 4, 1943.—The coupling is designed for 
use in driving internal-combustion engine auxiliaries. 
It is particularly simple and easily applied for this pur- 
pose. On the end of the crankshaft of an internal- 
combustion engine is a reduced diameter parallel portion 
12, which joins the main part of the crankshaft at a 
shoulder 13. On the reduced diameter and bearing 
against the shoulder is a chain-wheel 14 for an engine 
governor and water-pump. A series of blind holes 16 
are drilled in the hub which form spring pockets. A 
driving collar 17 is also mounted on the reduced diameter 
12 of the crankshaft and has a corresponding series of 
blind spring pockets 18 in it. The driving collar 17 is 
keyed to the crankshaft and is held in place by a cap 20 








ae 


bolted on the end of the crankshaft. There is a small 
clearance between the driving collar and the hub of the 
chain-wheel. Coil springs are mounted in the spring 
pockets and transmit torque from the collar 17 to the 
chain-wheel 14 by a shearing action on the springs. The 
key 19 which drives the collar 17 is extended through 
the hub of the chain-wheel and the hub is recessed at 24 
so that in the normal position of the parts it does not 
touch the key, but the key acts as a stop to limit the 
amount of angular freedom of the chain-wheel to an 
amount which is adequate to damp out vibrations in 
the drive. The springs press the hub of the chain-wheel 
firmly against the shoulder 13, and the friction thus 
produced tends to damp out the vibrations. A number 
of radial oil grooves are cut in the hub of the chain- 
wheel where it bears on the shoulder, to assist lubrica- 
tion. (Accepted December 14, 1944.) 





MINING. 
566,085. Cuttings Sweeper for Coal-Cutting Machines. 
A. Anderson, of Motherwell, and Anderson, Boyes and 
Company, Limited, of Motherwell. (5 Figs.) March 19, 
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1943.—The cuttings sweeper is designed to be used in con- 
junction with chain-cutter type mining machines. A 
centrifugal primary conveyor 10 is located in use at the 


rear of a coal-cutting machine to receive and raise cut ail 
discharged by the.cutter-chain. A secondary screw cop. 
veyor or displacer 13, 13a forms a baffie and receives the 
cuttings discharged centrifugally by the primary conveyor 
10 and finally discharges the cuttings with a minimum 
spraying effect. The primary conveyor 10 is constituteg 
by a bladed impeller rotating in a vertical transverse plane 
at the rear of the machine. The secondary conveyor 
consists of an axially opposed pair of helical conveyor 
screws arranged transverse to the line of travel of the 
machine at about the level of the top of the impeller 19 
and functioning in turn, depending upon whether the 


of @|machine is cutting left or right, to discharge the 


cuttings in the opposite direction. 
13, 1944.) 


(Accepted December 


MISCELLANEOUS. 


562,125. Means for Sealing Shafts. L. J. Guest, of 
Kenton, (4 Figs.) November 30, 1942.—The invention 
is improvements in means for sealing shafts, and its object 
is to provide a seal which furnishes light contact and at the 
same time gives a reliable sealing effect. A moulded syn- 
thetic rubber sealing ring 1 is made substantially of C- 
section. The inner periphery 2 of the ring, disposed at the 
tail of the C, is of frusto-conical shape, the taper due to 
this shape being directed away from the back of the C as 
shown. The inclination of the sides of the bore 2 to the 
shaft due to the conical formation might be, say, at an 
angle of 4 deg. Thus the construction is such that a lip 4 
is presented to the shaft at a slight angle at the inner 
peripheral part of the ring. This lip may end with its 
tip 5 slightly short of the plane of the adjacent end of the 
ring, as shown, but this is not essential because the lip 
may reach to or even beyond such plane. The top of the 
C is flat so that the outer periphery of the ring is cylin- 
drical though the outer peripheral edges may be rounded 
(as illustrated) or bevelled if desired. The head of the 
C is formed by an internal flange 6 of the ring which 
projects inwardly towards the lip 4. Both this flange 
and the back 7 of the C may be rather thicker than the 
outer and inner peripheral parts of the ring. This again, 
however, is not essential as these parte may be all of the 
same thickness though preferably the lip part is made of 
comparatively slight build or taper at or towards its tip. 
Within the hollow or trough of the sealing ring 4 rela- 
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tively rigid ring steel stamping is placed. The ring, 
which is shown partly in side elevation, comprises a plain 
frusto-conical part 8, which would engage the lip 4 of 
the sealing ring 1 on ite outside, and a flange part 9, 
extending outwardly from the base of the frusto-conical 
part to engage on the inside of the internally projecting 
flange 6 at the head of the C. Slight clearance may be 
provided between the outer periphery of the conically- 
shaped ring member and the inside surface of the outer 
peripheral part of the sealing ring. The construction, 
however, would be such as to locate the ring concentric- 
ally. The action of the ring member principally is that 
it is able, by presenting a plain conical shape at 8, to exert 
just that light and even pressure on or loading of the lip 
of the sealing ring necessary to provide efficient sealing 
at its tip part against a shaft. When the sealing ring is 
in position on a shaft, the lip or tip part would tend to 
expand, consequently rising towards the cone 8 of the 
ring member, and the latter, in turn, exerts a consistent 
and even pressure on the lip 4 so as to effect sealing on 
the shaft. Sealing rings of comparatively large dia- 
meter, say, above 1°250 in., may be provided with an 
outer reinforcing metal shell 12. This shell, which may 
be a thin steel stamping, may cover the outer periphery 
of the sealing ring and extend down the back 7 of the C. 
It may be bent slightly inwards at 13 over the side of the 
head of the C and its extension at the back 7 of the C may 
be bent inwardly and thinned off as at 14 at the larger 
end of the bore 2 of the ring. If desired, the ring 
may also be provided with an internal reinforcing ring 
15 on. the inner side of the back 7. (Accepted June 19, 
1944.) 
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BOMB-DAMAGE REPAIRS 
ON THE SOUTHERN 
RAILWAY—IV.* 


THE through lines connecting Holborn Viaduct 
station with Loughborough Junction’ and the 
south-eastern part of the Southern Railway system, 
which were interrupted on April 19, 1941, when a 
parachute mine struck the Southwark-street bridge 
(as described in the second article of this series, 





damage occurred within a distance of considerably 
less than half a mile. 

The viaduct, which crosses Pocock-street at a 
slight skew, carries four electrified tracks, the up- 
and down- through lines, and the up- and down- 
local lines. Rail level is 31 ft. above the surface of 
the road. The skew brick arch over Pocock-street is 
a 32-ft. square span, and the neighbouring arches 
of the viaduct are of 30-ft. span. As originally 
constructed, the viaduct carried two tracks only, 
but was later widened to accommodate four, the 














Fie. 1, 


GENERAL VIEW OF DAMAGED ARCHES. 














Fie. 2. DamaGe 


which appeared on page 341, ante) had been put out 
of action at an earlier date when a heavy high- 
explosive bomb damaged the brick-arch viaduct 
at the Pocock-street crossing. Pocock-street runs 
into Blackfriars-road little more than a quarter of 
a mile south of its junction with Southwark-street, 
and only about 220 yards south of Blackfriars-road 
bridge, which was damaged on October 19, 1940, 
and also on the 25th of the same month, as described 
on page 421, ante. The Pocock-street arches were 
struck on the night of September 20, 1940, so that 
within seven months four instances of major 





* Parts I, II and III of this series appeared on pages 
281, 341, and 421, ante, respectively. 





TO Heavy Pier. 


local lines being carried on the widening, as shown 
in the plan reproduced in Fig. 3, on page 482. The 
high-explosive bomb which struck the viaduct on 
the night of September 20, 1940, landed on the 
heavy pier between Pocock-street and the adjacent 
arch. It demolished a considerable portion of both 
arches under the down-through line, and shattered 
the arches under the up-through line. The extent 
of the damage is indicated in Fig. 3, and is shown 
in Figs. 1 and 2, on this page, which are reproduced 
from photographs taken on September 23, two days 
after the incident. As will be seen, the sleeper 
track over the demolished arches was, to a large 
extent, left suspended in the air. The point of 
impact of the bomb is indicated in Fig. 3. Tho 





arches under the local lines were practically 
undamaged, severe fractures not extending beyond 
the straight joint between the original and widening 
sections, and it was accordingly possible to keep the 
up- and down-local lines open for traffic. 

After clearance of debris, the first item under- 
taken in the work of repair was the erection of two 
timber centres at the junction of the older and 
newer sections in the 30-ft. arch. These, which are 
shown at a in Figs. 4 and 5, on page 482, were for 
the purpose of safeguarding the down-local line. 
As clearance of rubble proceeded, it was also found 
necessary to prop and shore the damaged central 
pier, both for the protection of the workmen engaged 
on the repair and as an additional safeguard for the 
down-local line. The propping and shoring arrange- 
ments are shown in Figs. 4 and 5, and can be seen 
in Fig. 13, on page 490, which illustrates the timber 
centres after completion. Two concrete buttresses 
were then constructed for the purpose of stabilising 
the adjacent thin pier. These are shown at 6 in 
Figs. 6 and 7, on page 482, and they can be seen 
under construction in Fig. 13. These buttresses 
were later incorporated in the permanent repair. 

As the building of these buttresses was pro- 
ceeding, concrete foundations, shown at c in Figs. 
6 and 7, were laid on the two sides of the demolished 
main pier. On these, standard light-section military- 
type steel trestles were erected by the R.E. (Railway 
Construction). The location of the trestles on each 
side of the pier is shown in Fig. 8, on page 482, and 
the trestle on the Pocock-street side can be seen 
in Fig. 13. In the meantime, seatings were prepared 
on the relatively undamaged Piers at each end of 
the wreck and 24-in. by 7}-in. steel joist way beams 
were laid between these seatings and the steel 
trestles, forming a temporary three-span bridge. The 
arrangement is shown in Fig. 8 and a view taken 
during the preparation of the seatings is reproduced 
in Fig. 14, on page 490. The photograph from which 
this figure was prepared was taken on October 
30, six weeks after the incident. The temporary 
steel-joist bridge was built in alignment with 
the down-through line, a sleeper track was laid 
over it and the down-through line was opened for 
traffic on November 6. Up till this time, as already 
explained, the up- and down-local lines had been 
kept open for traffic. When, however, the down- 
through line became available, the down local was 
blocked to traffic, this still leaving one up and one 
down line in operation. The timber centres were 
then taken down and the clearance of the damaged 
arches and centre pier was proceeded with. 

While these various operations were being carried 
out, the manufacture of a series of concrete slabs, 
reinforced with steel joists, was put in hand at the 
Southern Railway Company’s concrete factory at 
Exmouth Junction. The next stage of the work on 
site was the building of a concrete diaphragm wall, 
in the arch behind Pocock-street, on the site of the 
temporary timber centres. This wall is shown in 
elevation and cross section at d in Figs. 10 and 11, 
on page 482. As will be seen, it was formed with a 
doorway giving access to the rear. The demolished 
pier was then rebuilt in concrete on the old founda- 
tion, which was not damaged. The new pier is 
shown at e in Fig. 9, on page 482, and in Fig. 10. 
It was faced with brick in order to conform in out- 
ward appearance with the older parts of the viaduct. 
When the new pier had reached the appropriate 
height, a pair of twin beams was erected in the 
arch behind Pocock-street, being carried between 
the pier and the inner of the two buttresses shown 
at 6 in Fig. 6. These beams were formed by cutting 
a good second-hand steel girder which was available. 
The beams are shown at f in Figs. 9 to 11. 

Two of the permanent pre-cast reinforced con- 
crete slabs, delivered from Exmouth Junction, were 
then placed over Pocock-street against the down- 
local line. This provided support against possible 
sideways movement of this line and it was accord- 
ingly reopened for traffic on December 26. The 
crossing over’ the arch behind Pocock-street was 
adequately stabilised by the concrete diaphragm 
wall d. The next stage was concerned with the 
reopening of the up-through line. To permit of this, 
temporary way beams were placed across Pocock- 
street, the arrangement being similar to that pre- 
viously employed for the temporary reinstatement 
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of the down-through line, as illustrated in Fig. 8. 
The beams were carried between the reconstructed 
pier and a seating prepared on the undamaged pier 
on the Holborn-viaduct side of Pocock-street. The 
only reason for employing this temporary way-beam 
constructign for this part of the work was that 
permanent reinforced-concrete slabs had not at that 
stage become available. To carry the up-though line 
over the arch behind Pocock-street, timber bearers 
were placed between the diaphragm wall d and the 
twin beams f, which had been erected at an earlier 
stage, as already described. These timber bearers 
are shown at & in Figs. 10 and 11. On them the 
track was laid, as shown and the line was reopened 
for traffic on February 10, 1941. 

After this stage, the whole of the four lines of 
railway were in operation, but a considerable amount 
of work still remained to be done before the recon- 
struction was completed and both the through lines 
were being carried by temporary structural arrange- 
ments. As the laying in of the up-through line was 
in progress, the reconstructed pier was carried to its 
full height and the temporary way-beams, marked h 
in Figs. 8 and 9, which were carrying the down- 
through line, were packed from the new pier.. This 
permitted the steel trestles, shown at i in Fig. 9, to 
be released and dismantled. .The front one of the 
two buttresses, which had been constructed to 
stabilise the thin pier at the south side of the arch 
behind Pocock-street, was then extended to form a 
complete wall across the span and was bonded to 
the reconstructed pier. It was formed with an 
entrance doorway as shown in Fig. 12, which illus- 
trates the completed work. Two progress photo- 
graphs relating to this stage of the work are 
reproduced in Figs. 15 and 16, on page 490, This 
completed the reconstruction of the sub-structure 
and the replacement of the temporary way-beams, 
timber bearers, ete., was proceeded with as the per- 
manent reinforced-concrete slabs became available. 


Concrete cross slabs are indicated at lin Fig.12. As} i 


the permanent deck was placed, it was waterproofed 
and the ballasted tracks reinstated. The two photo- 
graphs reproduced in Figs. 15 and 16 were taken on 
July 25, 1941, at which date the through lines over 
Pocock-street were being carried on the permanent 
reinforced-concrete slabe. 
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Steelplant Refractories. By Dr. J. H. CHESTERS. The 
United Steel Companies, Limited, Sheffield. [Price 
36s. net.) 

WHILE several works have been written on the 

general subject of refractories, Dr. Chesters’s book, 

we believe, is the first to be devoted exclusively to 
materials employed in steelworks. Research work 
on the refractories used in the iron and steel indust 
received a great impetus as a result of the formation 
of the Joint Refractories Research Committee of 
the Iron and Steel Industrial Research Council and 
the British Refractories Research Association, under 
the chairmanship of the late Dr. T. Swinden, in 
December, 1937. A close liaison was thus estab- 
lished between the several establishments working 
in this field of research, and a first report was issued 
in the spring of 1939. The war had the effect of 
stimulating research activity in the refractories 
industry and the collaboration between the workers 
in various centres, as evidenced by the second report 
issued in 1942, became more intimate than ever 
before. Dr. Chesters, who joined the staff of the 

United Steel Companies, Limited, in 1934, and is 

in charge of the Refractories Section of that organisa- 

tion’s Central Research ent, has served on 
the Open-Hearth Refractories Panel of the Joint 

Committee since its i and is a recognised 

technical authority on steelworks refractories. 

The present book, which is devoted to testing, 
research and development work, constitutes, to quote 
the words used by Dr. Swinden in a brief foreword, 
an admirable blend of fundamental research with 
practical experience. After describing in detail 
methods of testing refractories, the author deals in 
successive chapters with the properties, charac- 
teristics and applications of silica and semi-silica (a 
sand-clay mixture containing about 88 per cent. of 
silica), magnesite, dolomite, chrome and chrome- 
magnesite, alumino-silicates, and insulating material 
and insulation. He then proceeds to give full 
descriptions of the behaviour of refractories, in actual 
service, in the basic and acid open-hearth furnaces, 
in the acid and basic Bessemer converters and in 
electric-arc and high-frequency induction furnaces. 
The closing chapters deal with soaking-pit, reheat- 
ing-furnace and casting-pit refractories, while a 
glossary of terms commonly used in connection with 
refractories and many useful technological data, in 
tabular form, are given in appendices. A good deal 
of the information contained in the book has already 
been published in various journals and in the form 
of papers and reports presented to various scientific 
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and technical societies. The existing knowledge on 
the subject of steelworks refractories, however, is so 
widely scattered, as is evidenced by the biblio- 
graphies of references given at the end of each 
chapter, that the author has performed a real service 
in collecting the matter in one volume. 

The fact that the expenditure on refractories 
incurred by the United Steel Companies is of the 
order of 500,0001. per annum indicates that these 
materials are one of the main individual items in 
Furthermore, they govern 
directly not only the length of a furnace campaign 
but also the speed at which a metallurgical process 
may be operated. Rapid progress has been made 
in the science of refractories in the past few years, 
largely, as we have said above, as a result of 
collaboration between research workers ; but much 
remains to be done and many questions are still 
unanswered, as Dr. Chesters unhesitatingly acknow- 
ledges. His work may be taken as a text-book, 
therefore, by young technical men entering a rela- 
tively new field, or as a report of the progress 
already made by older rations of workers in 
this particular branch of the wide subject of refrac- 
tories research. 


Management and Men: A Study of the Theory and Prac- 
tice of Joint Consultation at All Levels. By G. 8. Wat- 
POLE, D.Sc., F.1.1.A4. Jonathan Cape, 30, Bedford- 
square, London, W.C.1. [Price 7s. 6d. net.] 

Dr. WALPOLE is chairman of an engineering works 

employing about 700 people, in which a Joint 

Works Council has been conducted for some years 

in a pioneering sp‘rit and with conspicuous success. 

He has written this book to advocate the wide 

extension of the principle in industry and to put on 

record the experience acquired in his own works. 
The institution of Joint Production Committees 

during the war has constituted an acknowledgment 
by the State of the value of consultation with the 
workpeople for the purpose of inereasing production, 
but these committees have not universally achieved 
sufficient success to guarantee their continuance in 
normal times. The engineer, above all, however, 
should be aware that the value of a principle 
depends on the manner in which it is applied, and 
Dr. Walpole makes it abundantly clear that success 
is even unlikely unless those responsible for initiating 
and conducting such joint councils are aware of the 
difficulties that have to be overcome before the 
mutual confidence of all the parties can be estab- 
lished. There can be no better guidance than his 
book for this purpose. 





Dr. Walpole’s thesis is that the great efforts of 
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factory workers during the war were the result of 
developing in them a sense of responsibility and a 
readiness to make their contribution to a common 
cause. He calls this ‘“‘the principle of common 
interest,” and suggests that, as a result of universal 
education, a common interest is essential if all are 
to give of their best and to work contentedly and 
harmoniously in the future; that, in peace time, 
that common interest can only be the welfare and 
prosperity of the industrial unit of which they form 
an essential part; and that this is true whether 
the factory is conducted by private enterprise or 
by the State. 

“In dealing with the practice of joint consultation, 
Dr. Walpole stresses one difficulty which may 
cause some heart-searching among the great mass 
of engineers who are members of supervisory and 
executive staffs, but not*of boards of directors ; 
generally, he says, the approval and support of 
such key staff for a Works Joint Council is not 
likely to be universally forthcoming at the outset. 
They may at least find consolation in the fact that 
the very special contribution which they have to 
make, if such councils are to be the solution of the 
industrial problems of the future, is not unappre- 
ciated. As an example of the practical quality of 
Dr. Walpole’s advice, we may refer to his remarks 
on the procedure for making recommendations from 
a Joint Works Council to the board of directors. 
This, he recommends, should always be in writing 
through the secretary, with the understanding that 
a reply will be forthcoming to be read out at the 
next meeting, for “a sense of frustration is often 
caused by some management representative present 
undertaking to raise some point with the board and 
then either forgetting to do so, or else forgetting to 
notify the Council of the result.” 

In the last part of the book, Dr. Walpole extends 
his theme to joint consultation on the national level, 
and has some outspoken criticisms to make of the 
organisation of employers in this country as com- 
pared with that of labour. Readers of this review 
may have made up their minds already whether or 
not they are disposed to agree with his proposals, 
but the reading of the book is recommended in 
either case, for it is one to stimulate consciousness of 
the social responsibilities which engineers have 
helped to create, and cannot escape. 





Symposium of Papers on Statistical Quality Control. 
Issued by the Quality Control Panel, Birmingham Dis- 
trict Production Committee, Ministry of Production, 
O.M.L. Buildings, Great Charles-street, Birmingham, 3. 

Ix comparing the parallel developments of statis- 
tical methods, as applied to war-time industry, 
which has taken place on both sides of the Atlantic 
during the past three years, it is interesting to 
observe that whereas, in the United States, progress 
has been most rapid in the sphere of “‘ acceptance 
control’ of the finished product, over here the 
emphasis has lain almost exclusively on “ quality 
control ” of the manufacturing process. The report 
issued last year by the Australian Government on 
the findings of their technical mission to the United 
States in the summer of 1943 makes it abundantly 
clear that the outstanding feature of American 
activity in the field of what is there called statistical 
quality control has been the immense Government 
inspection programme built up by the U.S. Ordnance 
Department on standardised sampling inspection 
procedures having an essentially statistical foun- 
dation. In this country, on the other hand, official 
activity has been directed mainly towards the more 
widespread application of quality control procedures 
to actual manufacture, as well as to the co-ordina- 
tion of effort in this direction within the engineering 
industry itself. 

As a result largely of the nation-wide propaganda 
for quality control carried out by a small group of 
enthusiasts in 1942-43, the Ministry of Production 
seized on the im of this new technical 
development and, with the co-operation of British 
war ind in the Midlands, set up a Quality 
Control Panel which, for the past 18 months, has 
been operating under the auspices of the Mihistry’s 
Birmingham District Production Committee. This 
panel, which is supported by some 30 engineering 
firms in the region, has recently awarded two 400I. 
travelling scholarships to the authors of the best 





two papers—selected from over 90 submitted by 
members of Midland firms—on the application of 
statistical methods (including quality control) to 
industry. These scholarships are to enable the 
recipients to visit the United States and learn at 
first hand what American industry has been 
achieving in this field. 

Some of the valuable work being done by the 
Quality Control Panel in educating British industry 
in the practical benefits of statistical methods is 
indicated in this symposium of papers, published by 
the Ministry of Production, which comprises six 
out. of a series of eight lectures given under the 
auspices of the Panel during the summer of 1944, 
We understand that the two prize-winning papers 
and the six next best are to be published. 

The first lecture in the symposium is by Dr. E. H. 
Sealy, lately of the Ministry of Supply’s Advisory 
Service on Quality Control and Statistical Methods, 
and deals in an introductory manner with quality- 
control methods based on direct measurements. The 
second, by Mr. D. J. Desmond, of Messrs. J. Lucas, 
Limited, discusses the use of methods based on 
counting defectives (for example, in visual inspection 
or limit gauging). Mr. D. S. McNaughton, of the 
Villiers Engineering Company, Limited, gives a 
detailed account of the practical application of 
quality control procedures to single- and multi- 
spindle automatics and centreless grinders in a light 
engineering plant. The fourth lecture, by Messrs. 
H. C. Webb and W. N. Baker, of Messrs. I.C.I. 
Metals, Limited, describes the use of quality control 
methods in a deep-drawing press shop, where 
between 400 and 500 machines are being controlled 
in this way. As well as leading to marked improve- 
ments in product quality, the introduction of such 
an extensive quality control system has given the 
production staff a new insight into the capabilities 
of their machines, with consequent benefits to 
production planning and maintenance work. 

The fifth lecture is a reprint of a paper given by 
Mr. A. W. Swan (who was chairman of the Panel’s 
examining committee for the scholarship papers) to 
the Institution of Mechanical Engineers in Decem- 
ber, 1943, in which he discusses the setting up of 
sampling inspection schemes for estimating the 
quality of products submitted for inspection in 
single lots or batches. This paper is a valuable 
contribution to the practice of sampling inspection 
for consumer protection and deserves careful study. 
The final lecture is by Dr. J. W. Rodgers, of the 
English Needle and Fishing Tackle Company, 
Limited, and deals with certain other statistical 
techniques allied to quality control, such as tests 
of “normality” of the production characteristic, 
so-called significance tests, and the analysis of 
process variability. The symposium opens with a 
brief introduction on the general subject of quality 
control in industry, and concludes with a short 
bibliography, covering both quality control tech- 
niques and general statistical theory. It is not for 
sale generally, but a limited number of copies is 
available for distribution to responsible executives, 
on application to the address given above. 





ILLUMINATING » ENGINEERING Socrery.—When pre- 
senting the annual report of the Council at the annual 
general meeting of the Dluminating Engineering Society, 
held in London on May 15, the President, Mr. E. Stroud, 
drew attention to the progressive growth in the member- 
ship of the Society, which now exceeded 1,600, and to 
the fact that ten centres and seven groups were now in 
operation. The status of centre was about to be granted 
to the recehtly-formed groups in Edinburgh and Liver- 
pool, and, since the opening of the present year, a new 
group had been formed at Halifax. During the past 
year an increase in subscriptions, to provide for the 
extension of administrative arrangements at head- 
quarters and to facilitate the development of post-war 
activities, had been approved by the members. In this 
connection the Council had appointed, as secretary pf 
the Society, Mr.. Raymond Pye, hitherto the honorary 
secretary of the Leeds centre. In the course of the 
meeting it was reported that the new officers for the 
forthcoming 1945-46 session would be as follows: Presi- 
dent, Mr. H.C. Weston ; vice-presidents, Messrs. Howard 
Long, H. E. Chasteney, and J. M. Waldram ; honorary 
treasurer, Mr. N. V. Everton; honorary secretary, Mr. 
J¢S. Dow; and as members of the Council, Messrs. J. N. 
Aldington, M. G. Bennett, A. G. Higgins, J. S. Preston, 
A. J. Pashler, and E. B. Sawyer and Drs. W. M. Hampton, 
W. S. Stiles and W. D. Wright. 





THE “PLUTO”’ PIPELINE. 


(Continued from page 465.) 
In the first part of this article, which appeared 


on page 425, ante, we outlined the various stages in 
the development of the multiple system of petrol 
pipelines categorically described as ‘“ Operation 
Pluto,” comprising, firstly, the Hais cable (the 
armoured lead pipe) and, secondly, the welded steel 
Hamel pipe. Succeeding sections dealt with the 
manufacture and laying of the Hais cable, four lines 
of which connect the pumping station in the Isle of 
Wight with the French coast near Cherbourg. We 
turn now to the Hamel pipe, the outcome of a sug- 
gestion put forward in April, 1942, as we have 
stated, by Mr. B. J. Ellis, O.B.E., chief oilfields 
engineer of the Burmah Oil Company, and Mr. H. A. 
Hammick (now also awarded an O.B.E., in the 
recent Birthday Honours list), chief engineer of the 
Iraq Petroleum Company. 

Their ion—that a continuous pipe might 
be “by butt-welding short lengths together, 
and might be coiled on, and laid from, a large drum 
—was novel in the extreme, and obviously required 
experimental proof before such an outstanding 
project could be undertaken. The necessary 
research work was begun in July, 1942, by Messrs. 
Stewarts and Lloyds, Limited, lengths of pipe being 
welded together by hand methods and tested by 
being laid on the ground and having one end lifted 
high in the air, attached to the bucket of a power 
shovel. It was found that the length of welded 
pipe withstood this treatment satisfactorily, and 
did not kink unless the welds were annealed. 

The next stage was to test the ability of the pipe 
to withstand the strain of being coiled on a drum 
and afterwards unwound from it. For this purpose 
a horizontal wheel was made, about 30 ft. in dia- 
meter and with a rim deep enough to accommodate 
some half-dozen coils of pipe. This wheel was 
mounted, with its axis vertical, by the side of a 
railway track, and could be revolved slowly by 
means of a wire rope coiled round the periphery 
and attached to a locomotive running on the track ; 
one end of the pipe being secured to the rim of 
the wheel, the long length of pipe would be wound 
on to the rim as the wheel revolved, and could 
be uncoiled again by attaching the locomotive to 
the free end. As it was expected, however, that 
the resistance of the pipe to bending might prevent 
it from lying snugly against the rim, a small set of 
bending rolls was placed near the wheel to give the 
pipe a slight initial curvature. This was soon found 
to be unnecessary, the pipe coiling on to the wheel 
without difficulty and only the last coil showing a 
tendency to spring back when the tension was 
relaxed. To maintain this tension while coiling, 
the free end of the pipe was attached to a 10-ton 
railway truck, the brakes of which were locked 
“on.” Fig. 24, herewith, shows the first coil 
nearly completed, and Fig. 25, the commence- 
ment of the fourth turn. To make a neat coil, the 
height of the pipe as it approached the wheel was 
adjusted by means of the horizontal rest to be seen 
in the foreground. 

This experimental work, and the development of 
the final production technique, was carried out 
partly at Messrs. Stewarts and Lloyds’ Coombs 
Wood plant, and partly at Corby. The tubes used 
for the pipeline were nominally 3 in. bore and 
5 S.W.G. (0-212 in.) thick. They were obtained 
from the firm’s Tollcross (Glasgow) plant in lengths 
of 20 to 24 ft., and from Corby in lengths up to 40 ft. 
The process of joining them, by flash butt-welding 
in machines supplied by Messrs. The A.1 Welding 
Company, Limited (one of which is illustrated in 
Fig. 26, herewith) introduced the problem of 
removing the “ flash” left on the weld, internally 
and externally. The outside flash was dealt with by 
means of a modification of the Taylor cutting 
machine, made by Messrs. Charles Taylor and 
Company, Birmingham, and shown in Fig. 27, 
herewith. By the use of suitable tools, this machine 
could be used to remove the external flash, which 
was done in every case ; and to cut out any joints 
required for testing. Approximately 5 per cent. 
of all the welds made were tested to destruction, 
failure taking place in the pipe metal, and not in 
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the weld, in every case. Under hydraulic test, the | 
finished Hamel pipe burst at 8,100 lb. per square | 
inch. The internal flash was removed by a boring | 
head and brush, propelled into the open end of the | 
tube, the swarf being expelled by an air blast from a | 
nozzle, directed backwards towards the open end. | 
Fig. 28, opposite, shows the boring machine, with the | 
pinch rolls used to feed the tubes to the welding ma- | 
chine ; and Fig. 29, the cutters, brush and nozzle. 

While this preliminary work was proceeding, a | 
site had been requisitioned at Tilbury Docks, in | 
October, 1942, for the erection of the production | 
line. The general arrangement of this plant—which | 
was soon duplicated—is shown in Fig. 30, opposite ; | 
and cross sections of the conveyors, and the layout | 
of the various machines, can be seen in Figs. 31 to 
34, on the same page. Each of the plants, designated | 
“ 4” and “ B,” contained seven welding lines. The | 
tubes were brought in by rail and entered the weld- | 
ing shop through 6-in. feeder tubes in the back wall, 
thus providing a light-tight method of entry which | 
could be used with safety at night under black-out 
conditions. The welded pipe was gripped by a 
traverser of special design (Fig. 35, on page 486), 
constructed by the Wellman Smith Owen Engineer- 
ing Corporation ; this thrust it out on to the con- 
veyor, extending some 4,000 ft. down to the jetty. 
Cross-over connections were built outside the weld- 
ing shop, so that pipes from “A” plant could be | 
delivered on to the “ B ”’ conveyors, and vice versa, | 
if necessary. ‘This was a precaution against possible | 
bomb damage and fortunately proved to be unneces- | 
sary in practice. The conveyors and storage racks 
—which held 338 sea miles of pipe—from the 
two plants were parallel for the greater part of their 
length, but diverged near the jetty to allow room for 
the construction between them of the “ Conun- 
drums,” to which further reference will be made, 
and for the final welding and winding plant. All 
the necessary offset was provided in the “‘ B ” con- 
veyor and storage, and no difficulty was experienced 
in thrusting the pipe round this slight curve. 

The conveyors consisted of lines of rolled-steel 
channels ; not butting end to end, but separated by 
spaces in which rollers were inserted. The transfer 
of the 4,000-ft. lengths from the conveyors to the 
storage racks was effected quite simply, by lifting 
the shore end off the conveyor on to the storage ; 
the resilience of the tube caused the bend thus 
formed to travel down the conveyor at the rate of 
about 110 miles an hour, the pipe hurling itself off 
the conveyor and (if the wooden cross-battens were 
greased) right across the width of the storage racks. 
Fig. 36, on page 486, shows this taking place, and 
also shows the dip which had to be made in the line 
to pass under a roadway. On the other side of the 
storage racks was a line of roller tracks, to which 
the pipes were transferred by means of a travelling 
road crane, and along which they were drawn into 
the welding shop on the jetty to be joined into 








lengths of 70 sea miles and coiled on to the drums. 





Fic. 26. 


Fie. 27. 
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Neither the external nor the internal flash was 
removed after this final welding. 

While the operation of welding together the 
4,000-ft. lengths of pipe was similar to that of joining 
the shert lengths, it. was obviously less frequent, 
and a somewhat different layout was therefore 
-advisable. This can be seen in Fig. 34, herewith. 


























Pinch ane Sad Each length of pipe, on its way to the drum, followed 

(essor) nate askine a straight (or nearly straight) path from the final 
: a conveyor and through the shop. The welding 

Fig.32. machine was placed to one side of this straight line, 

\ the pipe being lifted sideways into the machine, 

‘ “B” PLANT “a"p welded, and then returned to its former alignment. 

~ a —— The interior of this shop is shown in Fig. 37, on 


page 486. Fig. 38, on the same page, shows the 
snubber or brake, constructed by Messrs. The Oil 
Well Engineering Company, Limited, by which a 
tension could be maintained in the pipe as it was 
wound on to the drum ; a function performed in the 
experimental rig, it will be recalled, by a braked 
railway truck. The snubber could apply a tension 
up to 5 tons, but about 2 tons tension was found to be 
—— ——— | sufficient. ; 
/ aes is The factory at Tilbury commenced production in 
the “A” plant on March 9, 1943, the first 20 miles 
of welded 3-in. pipe being wound on to a drum 
mounted in the hold of the converted steam hopper 
barge, H.M.S. Persephone, for trial purposes. Mean- 
while—in June, 1943—the construction of the first 
“Conundrum ” was begun, the contractors being 
Messrs. Orthostyle, Limited. Work was started on 
the site of “ B” plant in September, 1943, and the 
first weld there was made on February 3, 1944. 
The welding of tubes into long lengths, of which 
1,338 were made, ceased at the beginning of Septem- 
: Conveyors, ber, 1944. The welds made numbered 103,123 in 
=? a the “A ” plant and 95,695 in the “ B ” plant, a total 
of 198,818 ; and 17,120 tons of 3-in. tube had been 
connected to form 845 sea miles (975 statute miles) 
of pipe in 1,338 long lengths. The short lengths 
were joined at the rate of 15 welds an hour, the 
maximum output in a day being 8-3 sea miles, 
equal to 9-6 statute miles. 
(To be continued.) 
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MILES AIRCRAFT 


FOR CIVILIAN USE. 





Fia. 1. 


Mites “ Messencer’’ Light AEROPLANE. 





Fic. 2. Mrues ‘“‘ AFRovAN’’ AIRCRAFT. 


THE MILES **‘ MESSENGER ”’ 
‘**AEROVAN’’ AIRCRAFT. 


Or the many types of aircraft that have been designed 
to play a part in the war in Europe, a limited number 
may be expected to find civilian applications in due 
course. One of these is the Miles Messenger, a light- 
weight machine of low power, which should prove 


AND 


inexpensive to run and more convenient in operation | be used 


than the aircraft in private or individual ownership 
before the war. The Messenger was developed to take 
advantage of minimum facilities for landing and taki 
off, a run of 60 yards on the ground into a head wind 
of 5 m.p.h. being sufficient to start or terminate a 
flight. e rate of climb permits obstacles 50 ft. high 
to be cleared after travelling 138 yards from the start- 
ing point. 

The appearance of the Messenger in flight is shown in 
the accompanying illustration, Fig. 1. It is a low-wing 
monoplane, capable of seating three or four persons, for 
whom it provides an unrestricted view in all directions. 
The forward view through the one-piece moulded 
Perspex win iscreen is claimed to be better than that 
obtained with any similar type of machine in current 
use. Large transparent panels give a clear outlook 
on both sides and to the rear. The machine was 
intended for use during the war in small areas of rough 
unprepared ground, possibly surrounded by trees and 
other obstacles. It was required to be easy to fly, 
even in the most difficult weather; and its load was 
to consist of two occupants, complete with parachutes, 
4 large radio transmitting and receiving set, armour 
protection and various items of military equipment. 
All these requirements were met by the prototype 
machine, designed by Mr. George Miles, of Miles Aircraft 
Limited, ing, and after trials had been witnessed 
by the Army and Royal Air Force, the machine went 
" Pee 

‘ited with a Gipsy Major Series IC engine, deve- 
loping 140 h.p., the Mestenger has a eee apied of 
120 m.p.h. at sea level and a stalling speed of only 
28 m.p.h. The initial rate of climb is 1,000 ft. per 





minute and the service ceiling is 17,000 ft. With 
18 gallons of petrol, the range in still air, cruising at 
94 m.p.h., at a height of 5,000 ft., is 275 miles, but 
with long-range tanks this can be increased to 550 miles. 
The fuel consumption and range are comparable with 
the corresponding figures for a large motor car, and the 
makers claim that the Messenger, while specially 
suitable for private pleasure or business flying, can also 
as an air taxi, a club aeroplane, a light freighter, 
an ambulance, or an instructional machine. It can be 
adapted for dual control ; and alternative engines, vary- 
—— 130 h.p. to 175 h.p., can be fitted if desired. 
he wing span is 36 ft. 2 in.; the length is 24 ft. ; 
and the height, with the tail down, is 7 ft. 6 in. The 
wing area (gross) is 191 sq. ft.; and the propeller 
diameter is 6 ft. 6 in. The cabin is of comfortable 
size, having an internal width of 4 ft., and the sound- 
proofing is sufficiently effective to permit conversation 
in a normal voice between the passengers during a 
flight. In the course of special tests, carried out before 
a group of officials from the Admiralty and the Ministry 
of Aircraft Production, a Messenger machine was flown 
with six passengers in its cabin. Despite this overload, 
it took off in only 8 seconds. As a further test, it was 
flown into a vertical net, the whole of the impact 
being taken by the wings before the machine dropped 
to the ground. No damage resulted from this test, or 
from a further test in which the machine was mounted 
on a trolley and launched into the air by means of two 
of the rockets which have been employed to assist the 
take-off of much heavier machines. . 
Another machine in the same class, but for heavier 
loads, is the Miles Aerovan, a high-wing Mite 7 
monoplane, which is shown in flight in Fig. 2. i 
was designed originally as a light military freighter, 
with a payload of one ton, a range of 450 miles, and 
a cruising speed of 110 m.p.h. to 115 m.p.h. The short 
and roomy fuselage is constructed so that it can be 
adapted to a number of different purposes. The rear 
portion can be swung aside to permit the entry of a 
jeep or an 8-h.p. private car, portable ramps being 
provided to enable the vebicle to enter under its own 





power. The floor height of the fuselage is only 2 ft. 
from the ground. The headroom in the fuselage varies 
from 5 ft. 3 in. to 6 ft. 6 in. and the space available for 
freight has a volume of 530 cub. ft. When the fore por- 
tion is used to accommodate troops or passengers (it will 
seat ten in comfort) the swinging rear portion may be 
used for baggage. Access for passengers is provided 
by the pilot’s entry in front, but when the machine is 
used as an ambulance or as a transportable operating 
theatre, patients are taken in on stretchers through 
the wide rear opening that is utilised for i 
in the freighter type. A novel use for this unusual 
machine is that of flying caravan. It will provide 
comfortable sleeping, cooking, and toilet accommo- 
dation for two persons. Fuel consumption is com- 
parable with that of a medium lorry, being at the 
rate of a little less than 10 miles per gallon. The power 
plant consists of two Gipsy Major or Cirrus jor 
engines, but any engines of approximately the same 
power and weight as these may be used, in conjunction 
with fixed-pitch or constant-speed propellers. Two 
flexible crash-proof fuel tanks are fitted in the wing-root 
leading edges. 

The main wings are of all-wood construction and 
they are provided with Miles external aerofoil fla 
and slotted ailerons. The flaps, one of which is clearly 
visible in the illustration, assist the machine to land 
in confined spaces. Of additional help in this con- 
nection is the pneumatic brake, which is applied to all 
three wheels of the tricycle undercarriage. The leadi 
wheel is steerable. The fuselage is of wooden con- 
struction, but the tail boom is of metal. On the latter 
is mounted a cantilever tail unit, with three fins and 
a horn-balanced rudder. The outlook from the cockpit, 
which can seat an observer as well as a pilot, extends 
from side to side through about 200 deg. and the pilot 
can see the ground to within 10 ft. of the nose of the 
aircraft. This exceptionally wide range is provided 
by a large moulded P x windscreen in conjuncticn 
with side and top panels of the same material. The 
cabin windows, also of Perspex, are set low in relation 
to any passengers carried, so that a good view can be 
obtained of the ground almost immediately below the 
machine and within a radius of a few miles. 

The Aerovan has a wing span of 50 ft. and a length 
of 36 ft. The unobstructed beight below the tail boom 
is 8 ft. 4 in. and the height to the top of the rudder 
is 13 ft.6 in. The weight of the machine, when empty, 
is 3,000 Ib.. and the top speed is 130 m.p.h. 
distance required for taking off or landing varies 
between 100 yards and 260 yards, according to the 
load. 





NOTES ON NEW BOOKS. 


Precision Grinding with the “Modern Abrasive Wheel. 
A. A. Jones and Shipman, Limited, East Park-road, 
Leicester. [Price 5s., including postage.] 

Wakz-timeE publishing difficulties have led a number 

of engineering firms to produce manuals relating to 

their special lines of business which have supplemented 
very usefully the text-books available through the 

usual publishing houses. This practical manual is a 

good example of the type: written, naturally, with 

Jones and Shipman machines prominently in mind, 

but hardly less serviceable to users of other types and 

to be regarded less as an advertising publication than 
as propaganda designed to enable the best use to be 
made of a particular process. It contains in compact 
form a summary of all the information which a foreman 
or operator in a grinding shop is likely to need for this 
hints on the care of the machines 


Trovedure to be adopted in grinding different forms of 


surface, the determination of work speeds, selection of 
suitable wheels of the various well-known makes, etc. 
Reference is facilitated by a convenient thumb index. 
There is also a helpful section on the causes and correc- 
tion of defective work. 





Machinery’s Gear Design Handbook. By Dr. W. A. 
TUPLIN. The Machinery Publishing Company, 
Limited, Brighton. [Price 12s. 6d.] 

Dr. TuPLin will be well known to many readers of 

ENGINEERING aS an ex on gearing. His book, 

a utility production of a high standard, appears 

to be compiled from, and restricted to, his notes 

and experience with Messrs. David Brown and 

Company, Limited; and, as such, must depend 

for its usefulness on the transmission efficiency from 

note-book to final proof-reading. As Dr. Tuplin con- 
fesses to being acutely aware of his own labours 

—just having read the printer’s proofs—it may be 

assumed that he is satisfied the transcription has been 

carried out with the necessary care’ The book should 
be read right through before use is made of any part 
of it. The satisfactory working of modern gears 
depends on the accuracy of the tooth form, the proper 
selection of the materials, the lubrication of the gears 
and shafts, the rigidity of the bearings, and the pro- 
tection provided by some sort of overall covering. 








488 


ENGINEERING. 


JUNE 22, 1945. 








While all these are obvious, the importance of lubrica- 
tion cannot be over-emphasised, for it is the very 
life-blood of ing; this being so, the author might 
have included some elementary rules for the running 
conditions. Although the term “spiral gear” has a 
meaning in some machine shops, it must sometimes 
surprise the uninitiated to find that it has no con- 
nection at all with any known spiral, which, the 
dictionary says, is a geometrical plane . Is it 
not time to revert to “screw gear” as the term to 
to helical when used in point contact ? 
selection of worked examples gives a very fair 
view of average small-size work, and there is a com- 
prehensive table of the properties of materials and 
some clearly executed charts, simplifying calculation. 
On the whole, a first-rate handbook, which will be 
useful to the novice long after he wants to know the 
reasons for these rules. : 





Narrow-Gauge Railways in North Wales. By CHaRLEs E. 
Lzz. The Railway Publishing Company, Limited, 
33, Tothill- t, London, 8.W.1. [Price 8s.] 

THE influence of the Spooner family of railway engi- 

neers, of Portmadoc, and of Robert Fairlie, inventor of 

the articulated double-ended locomotive, provides an 
interesting section of the history of railway engineering ; 
nor is it to be dismissed by the aggressively modern as 

a matter of antiquarian parish-pumpery, for, as Mr. 

Lee observes in the foreword to this study of narrow- 

gauge lines in North Wales, “‘ the widespread adoption of 

the metre gauge in India, and of the 3 ft. 6 in. gauge 
in New Zealand, as well as the construction of tens of 
thousands of miles of narrow-gauge railway in the 

U.S.A. and other parts of the world, may be traced 

directly to the influence of Portmadoc.” The book 

tells the story well, with a wealth of detail, not forget- 
ting to bring out the important point that the Spooner 
aim was to reproduce main-line constructional standards 
in miniature; not to lay down a sort of contractor’s 
line, improved just enough to give it some permanence 
and to satisfy legal requirements. In certain respects, 
aps, the title seems to need a little qualification. 

. Lee does not deal with all the narrow-gauge railways 

in North Wales, though the omissions are really of 
ee importance ; and it might be held that the 
4-ft. gauge of the Padarn Railway makes it only tech- 
nically eligible for consideration. These, however, 
are comments rather than criticisms. The book is to 
be commended as a dependable historical record, 
doubly interesting since the exigencies of the present 
war have combined with the economic difficulties of 
the previous decade to accelerate the disappearance of 
sO many narrow-gauge lines in this country. It is 

liberally illustrated with half-tone re uctions and a 

number of excellent maps, and is well indexed. 





THE Royal Society or Arts.—The 191st annual 
general meeting of the Royal Society of Arts will be 
held at 3.30 p.m., on Wednesday, July 4, at the Society’s 
House, 6-8, John Adam-street, Adelphi, London, W.C.2. 





AMALGAMATED ENGINEERING UNION EXHIBITION.— 
On Saturday, June 16, 1945, the Rt. Hon. Ernest Bevin, 
P.C., M.P., opened to the public an exhibition of drawings, 
paintings, historical prints, etc., at the Whitechapel 
Art Gallery, London, E.1. The exhibition, which is 
entitled “‘ The Engineer in British Life,” will be open 
from 12 noon until 7 p.m. on weekdays and from 2 p.m. 
to 6 p.m. on Sundays. 





PROPOSED SOCIETY OF ASSOCIATED BRITISH FILTER" 
MANUFACTURERS.—The growth of the industry providing 
filters for air, fuels, oil, water, chemicals, liquids and 
gases has been considerable during the war years. On 
account of its probable increase in importance in the 
post-war era, it is proposed to form a Society of Asso- 
ciated British Filter Manufacturers. A temporary 
organising committee has drawn up a draft constitution 
which will be submitted to the inaugural meeting of the 
Society. This will be held at the offices of Messrs. Peat, 
Marwick, Mitchell and Company, 94-98, Petty France, 
London, S.W.1, at 2.30 p.m., on Friday, July 6. Inter- 
ested firms should communicate with Messrs. Peat, 
Marwick, Mitchell and Company. 





SUPERSCAVENGE OIL ENGINES.—Some interesting 
leaflets have just been issued by Messrs. Petters, Limited, 
Loughborough, dealing with the two-stroke Super- 
scavenge oil engine manufactured by them. One of the 
leaflets relates to the marine type of the engine as in- 
stalled on such vessels as mine-sweepers for propulsion 
and in larger vessels for the operation of auxiliaries. A 
second leaflet concerns the employment of the engine 
on land, where, among other duties, it has formed the 
driving unit for semi-portable generating sets embodying 
Brush alternators. A third leaflet records in consider- 
able detail, with indicator diagrams and graphs, the 
results of a test carried out by Messrs. P. H. Smith and 


INSTITUTION ELECTIONS. 


InsTITUTION OF CrviL ENGINEERS. 


Associate Member to. Member.—John Rupert Day- 
mond, M.Sc. (Wales), Liv 1; Chari Lazur 
Kottler, B.Se. (Cape Town), Wolverhampton ; Thomas 
McIntyre, M.B.E., B.Eng. (Sheff.), lum, India ; 
Donald Benjamin Martin, B.Sc. (Eng.) (Lond.), King’s 
eng, Pro’ William Aitken Miller, B.Sc. (Glas.), 

Se. (Sydney), Sydney, Australia ; inald Morton, 
B.Eng. (Sheff.), Bath; Cecil Jacob Pell, B.Sc. (Eng.) 
(Lond.), London, W.C.2 ; Ralph Poole, London, W.C.1 ; 
Reginald John Ridgway, B.Sc. (Eng.) (Lond.), Win- 
chester. 

INSTITUTION OF MECHANICAL ENGINEERS. 


Associate to Associate Member.—Sundar Singh Bhatia, 
B.Eng. (Sheff.), Moghalpura, India. , 

Graduate to Associate Member.—Aubrey 
Adams, Eccles; William John Anderson, B.Sc. (Eng.) 
(Lond.), London ; Lieut.-Col. Cha#es Alfred Atkinson, 
B.Se. (Leeds), R.E.; George Edwin Berry, Leeds; 
Hubert Leslie Binning, Poole; Alastair Duncan 
Cameron, B.Sc. (Glas.), Mold, N. Wales ; George Char 
Kee Ma, B.Sc. (Hong Kong), Manchester; Gerald 
Sheard Clapham, Bradford; David Jacobus Rosseau 
Conradie, B.Sc. (Witwatersrand), Ficksburg; 8S. Africa ; 
Major Peter Davie, B.Sc. (Eng.) (Lond.), R.E.M.E. ; 
John Malcolm Fletcher, Gourock; James Kenneth 
Greenhalgh, Huddersfield; James Guyan, Aberdeen ; 
Bertram Alfred Jones, Bristol ; Marcus Lipshitz, B.Sc. 
(Cape Town), Durban ; William Roxburgh Lord, Liver- 
pool; Major Sydney Watéon Smith Macqueen, B.Sc. 
(St. Andrews), R.E.M.E.; Henry Bolton ; 
George Kenneth Medlock, Manchester; James Joseph 
Meyler, B.E. (Ireland), Newcastle-upon-Tyne ; William 
James Muskett, St. Helens; James Arthur~Pearson, 
Leeds; Robert Edward Taylor, Manchester ; i 
George Yoysey, Whetstone ; William Harold Waterss 
Havant; John Arthur Charles Williams, Weybridge ; 
Ronald James Wray, London. 


InstrruTEe OF Pxysics. 


Associate—E. Boardman, B.Sc., London; B. F. 
Brown, B.Se., M.A., Malvern ; Captain H. M. Churches, 
B.Se., Army Ed. Hq., India; F. R. Coombe, B.Sc., 
Plymouth ; Lieut. (Elec.) D. F. Davies, B.A., R.N.V.R. ; 
H. G. Davies, B.Sc., London; A. E. De Barr, B.Sc., 
Edinburgh ; E. T. De la Perrelle, B.Sc., Farnborough ; 
H. Edge, B.Se., London ; T. Gardiner, B.Sc., Birming- 
ham; E. P. George, B.Sc., Ph.D., Wembley; M. H. 
Green, B.Sc., Malvern ; A. E. Harper, B.Sc., Cardigan ; 
K. G. Hilditch, B.Sc., Swansea ; C. A. Hogarth, B.Sc., 
London; F. Kay, B.A., Malvern ; Captain E. Langton, 
B.Se., R.E.M.E.; G. F. Longster, Be. Salisbury ; 
D. M. C. MacEwan, B.Sc., M.A., Ph.D., Edinburgh ; 
D. M. MacKay, B.Se., Witley ; G. A. Mann, A.R.C.Sc., 
B.Sc., Farnborough; M. M. Nicolson, M.Sc., Stoke-on- 
Trent ; H. C. Olding, A.R.C.Sc., B.Sc., D.I.C., Winches- 
ter; E. H. Putley, B.Sc., Malvern; R. F. Y. Randall, 
B.Se., Broadstairs; E. Robinson, B.Sc., Sevenoaks ; 
E. H. Rhoderick, B.A., Malvern ; F. Schofield, B.A., 
Malvern; G. C. Seager, M.Sc., Ph.D., Crewe; W. J. 
Sparrow, B.Sc., M.A., Loughborough ; Wing Commdr. 
J. ‘oot el Whitehead, B.Sc., RAF; B. Wood, B.Sc., 
Slough. 





BOOKS RECEIVED. 


Ministry of Labour and National Service. Report of the 
Joint Standing Committee on the Safety of Heavy Power 
Presses. Bending Brakes. H.M. Stationery Office, 
Kingsway, London, W.C.2. [Price 6d. net.] 

Modern Plastics. By Dr. Harry BARRON. Chapman 
and Hall, Limited, 37-39, Essex-street, Strand, London, 
W.C.2. [Price 42s. net.] 

The Institution of Mechanical Engineers. Proceedings. 
January to December, 1944. Volume 151. Offices of 
the Institution, Storey’s-gate, St. James’s Park, Lon- 
don, S W.1. 

Boiler User’s Guide. Specially Written forthe Factory 
Owner and His Engineer. By C. P. JENKyNS. Hutchin- 
son’s Scientific and Technical Publications, 47, Princes- 
gate, South Kensington, London, S.W.7. [Price 15s. 
net.] 

United States Senate. Special Committee to Investigate the 
Centralisation of Heavy Industry in the United States. 
A Graphic Guide to Decentralisation and Some Simple 
Facts on Reconversion. The Superintendent of Docu- 
ments, Washington 25, D.C., U.S.A. [Price 25 cents.] 

Coal: Facts About an Unknown Industry. By A CoL- 
LIERY MANAGER. Published for “The Iron and Coal 
Trades Review.” Chapman and Hall, Limited, 37-39 
Essex-street, Strand, London, W.C.2. [Price 2s. 6d. 
net.] 

Simplified Design of Structural Steel. By PROFESSOR 

HARRY PARKER. John Wiley and Sons) Incorporated, 

440, Fourth-avenue, New York 16, U.S.A. _ [Price 





Company, of Leatherhead. i 


2-75 dols.] Chapman and Hall, Limited, 37-39, Essex- 
street, Strand, London, W.C.2. [Price 16s. 6d. net.) 


——— 


PERSONAL. 


THE Rr. Hon. Sik JOHN ANDERSON has been electeg 
a Fellow of The Royal Society. 


Sir PeTeR B. Brown, M.Inst.C.E., M.Inst.M.M., jg 
retiring from the chairmanship of Hadfields, Limiteq, 
Sheffield, on June 30, and will be succeeded by Lr.-Qoy, 
Lorp DuDLEY Gorpon, D.S.O., M.I.Mech.E. Sir Peter 
and Masor A. H. B. CLERKE, C.B.E., M.I1.A.E., the 
deputy chairman, are also retiring from the board ang 
from managing directorship of the company. 


H. G. FREEMAN a director of the company, as from 
July 1. 


Mr. A. C. HarRTLey, C.B.E., B.Sc. (Eng.), M.Inst.0.£., 
M.I.Mech.E., has been appointed representative of the 
Institution of Mechanical Engineers on the Governing 
Body of the Imperial College of Science and Technology, 
for the four-year period from June 1, 1945, to May 31, 1949, 


Mr. I. R. Cox, D.S.O., general sales manager of 
Metropolitan-Vickers Electrical Company, Limited, has 
now been appointed managing director of the company, 
Mr. J. F. Perry has been made general manager of 
Metropolitan-Vickers Electrical Export Company, 
Limited, and relinquishes his position as sales manager, 
plant department. Mr. F. J. E. TEARLE has been elected 
a director of Metropolitan-Vickers Electrical Export 
Company, Limited, and retains his appointment as 
principal representative. 


Mr. Ernest L. Jacons has been re-elected chairman 
of the General Committee and of the Sub-Committees 
of Classification of Lloyd’s Register of Shipping, for the 
ensuing year. Simm RONALD GARRETT has been re-elected 
deputy-chairman and treasurer, and Mr. H. W. Corry, 
a member of the General Committee. Mr. P. E. 
CLEMENT, at present acting secretary, has been made 
secretary of the Society as from July 1. 


» Masor-GENERAL E. A. Woops, C.B.E., M.C., Inspector- 
General of Armamerits, has been elected President of the 
Institution ef Engineering Inspection. Am ComMODORE 
J. SowreY, A.F.C., Director of Aeronautical Inspection 
Services, and Dr. E. Grecory, chief metallurgist, 
Edgar Allen and Company, Limited, have been elected 
vice-presidents. 


Mr. J. W. Krpp has resigned his position as general 
manager of the Metrépolitan-Cammell Carriage and 
Wagon Company, Limited, Birmingham, owing to ill- 
health, but retains his seat on the board. Mr. H. N. 
EpwarpDs has been appointed commercial general 
manager and Mr. A. T. CHEESLEY, production general 
manager. Mr. Georce Barley will continue as chief 
engineer (designs). 


Mr. C. V. BREwsTER, who has recently been released 
from his position as Director of Cutting Tools, Machine- 
Tool Control, Ministry of Supply, has joined the Birming- 
ham Tool and Gauge Company, Limited, as general 
sales manager. Mr. C. H. BLYTHE has been appointed 
technical representative of the firm for the northern 
area and Mr. H. F. Kine for the southern area. 


In consequence of the taking over by the Rootes 
Group of the two shadow factories at ventry and 
Ryton-on-Dunsmore, MR. A. Borwoop is joining the board 
of Rootes Securities, Limited, and becomes a member of 
the headquarters executive of the Group. He is resign 
ing his position as managing director of Humber, Limited, 
but will remain a director of that company. MR. 
R. B. Cote, M.1.P.E., is appointed director and general 
manager of Humber, Limited, and resigns his position 
as managing director of Sunbeam-Talbot, Limited. MR. 
E. W. Youne, B.Eng., A-M.I.Mech.E., A.M.I.E.E., who 
has been general manager of Rootes Shadow factories in 
Coventry for several years, is appointed director and 
general manager of Sunbeam-Talbot, Limited, London. 


Mr. J. Davipson Pratt, O.B.E., M.A., B.Sc., F.R.LC., 
has been released from his appointment as Controller of 
Chemical Defence Development, Ministry of Supply, 
held by him since May, 1940, and has returned to the 
position of general manager and secretary of the Associa- 
tion of British Chemical Manufacturers, 166, Piccadilly, 
London, W.1. 

Dr. W. A. Scospie, M.B.E., Wh.Se., A.R.C.Sc., 
M.1.Mech.E., A.M.Inst.C.E., is retiring from his position 
as head of the Engineering Department, Woolwich Poly- 
technic, London, 8.E.18, held by him since 1919. He is 
thairman of the committee of the British Standards 
Institution responsible for the spetification of wire ropes 
for all engineering and aircraft purposes. 


Mr. A. M. PARKINSON, B.Sc. (Eng.), M.I.Mech.E., 
M.1.E.E.. has relinquished his position'as Head of thé 
Mechanical Engineering Section of the Central (Technical 
and Scientific) Register, Ministry of Labour and National 
Service, and has taken up his former duties at the 
Hackney Technical Institute. 

Messrs. ALFRED HERBERT, LimirEeD, Coventry, have 
been appointed sole agents for the sale of gauges and 
universal ball joints made by the MOLLART ENGINEERING 





CoMPANY, LIMITED, Surbiton. 
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NOTES FROM THE NORTH. 


. GLascow, Wednesday. 

Scottish Coal.—Producers are still endeavouring to keep 
pace with consumers’ requirements, the business of the 
market increasing as the summer holiday period ap- 
proaches. The main concern of the area controls is 
to find the extra coal for public utilities. The restocking 
programme at the depots has made no progress in re- 
building of reserves for the coming winter. Outputs 
show no improvement, and are worst in Lanarkshire, 
where the output per manshift at the coal face during 
the first quarter is given as 2-03 tons, as compared with 
2-70 tons for the whole of the United Kingdom in 1944. 
some coal, it is uhderstood, has been shipped to Nor- 
way, but normal export trade is purely nominal owing 
to lack of supplies. 


Scottish Steel—Some improvement in business is 
reported in the West of Scotland steel trade, and is 
thought to be due to expansion in export orders. Useful 
plate orders have been placed by France, and Empire 
buyers have also been more active. Theré is clear 
indication that Finland, Sweden, Spain, Portugal and 
the Middle East are all potential customers if satis- 
factory financial arrangements can be made. Clyde 
shipyards are specifying on a small scale, but othe 
consumers of plates, sections, and bars are placing more 
orders. Locomotive builders, wagon builders, and power- 
plant producers have sufficient orders to keep them busy 
for a long time, and are placing substantial orders with 
steel producers. Restrictions on purchases of stee} for 
manufacturing purposes,to meet ordinary civilian needs, 
are being released slowly but steadily. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 

General Situation.—Conditions in the iron and allied 
trades change slowly. Progress towards the re-establish- 
ment of the production of dities for other than war 
needs is still hindered by shortage of man-power, and the 
political situation continues to confine negotiations for 
forward supplies of iron and steel within narrow limits. 
Recent inquiries for material for commercial undertak- 
ings, however, encourage tive hope of extensive home and 
export transactions when sellers are able to guarantee 
delivery. In the meantime, while the aggregate tonnage 
output remains at a high level, many works are operating 
at well below their full capacity. Pig-iron supplies do 
not fully meet present requirements and some descrip- 
tions of semi-finished steel are wanted in larger quantities. 
Sheet mills are kept busily employed but the outputs of 
most other commodities are sufficient for buyers’ require- 
ments. 


Foundry and Basic Iron.—Manufacturers of light 
castings have better bookings than has been the case for 
a considerable time and are pressing for larger deliveries 
of ordinary foundry pig. The local output of this is still 
virtually suspended, necessitating the maintenance of 
regular supplies from other iron-producing centres. 
Makers of basic iron are turning out parcels which meet 
consumers’ requirements in this area but provide no ton- 
nage for use elsewhere. 


Hematite, Low-Phosphorus and Refined Iron.—The 
hematite situation appears to be steadily improving. 
Tonnage is now distributed fairly freely but authorised 
users occasionally have still to be content with qualities 
of iron other than those which they prefer. Satisfactory 
quantities of low- and medium-phosphorus grades are 
reaching the engineering foundries and the available 
parcels. of refined iron are sufficient for consumers’ 
requirements. 


Manufactured Iron and Steel.—There are few new fea- 
tures in the various branches of the semi-finished and 
fnished-iron trade. Users of semies have no Ity 
in obtaining satisfactory deliveries and orders for most 
finished commodities can be placed readily. Steél Semies 
are still required in large quantities, the demand being 
greatest for sheet bars and billets. Light sheets, both 
black and galvanised, aré in great demand and further 
orders cannot be accepted except for delivery after the 
third quarter of the year. Rail mills are fully occupied 
and plants producing pit props and other colliery requi- 
sites have @ great deal of work in hand, while manufac- 
turers of light sheets have moderate bookings. The 
demand for special steels, on the other hand, has shrunk 
considerably ; ‘heavy joists are still slow of sale and 
further specifications for heavy plates would be welcomed 
by the manufacturers. 








STATISTICAL QuaLITY ConTROL.—The Editor of EN- 
GINEERING would be obliged if the correspondent who 
wrote to him on the subject of quality contro] within 
the past week would communicate with him again, as, 
unfortunately, the letter was mislaid before it could be 
acknowledged. 





NOTES FROM THE SOUTH-WEST. 
CarpirF, Wednesday. 
The Welsh Coal Trade.—In a written reply’in Parlia- | 
ment to a question by Mr. D. J. Williams, Major Gwilym 
Lloyd George, Minister of Fuel and Power, stated that 
the number of mines in South Wales and Monmouth- 
shire employing 100 people or more in 1921 which have 
since been closed was 129. The number of existing mines 
not in operation in 1921 was 133, but of these only 28 
were employing 100 or more men at the end of 1944. 
The Minister also said that the Regional Survey report 
for the South Wales coalfield which was to be published 
would contain full information on the proposed new 
development in that district, including the anthracite 
area. Business has been confined within narrow limits 
on the Welsh steam-coal market during the past week; 
owing to the shortage of supplies available for early 
delivery. Most producers still have heavy deliveries 
to make under standing contracts from the highest 
priority users, and these accounted for almost the whole 
of the outputs. The demand showed_no sign of slacken- 
ing in the home section, and the tone was consequently 
very firmly maintained. Export business, however, was 
slow, although shipments were made under official 
direction for military requirements on the Continent and 
for some of the more important coaling depots. Inquiry 
was steady, but the present shortage of supplies and the 
uncertain economic position internationally would pre- 
vent any early large-scale resumption of normal trading. 
As a rule, order books were well filled for the large sorts 
and little fresh business could be negotiated for early 
delivery, with the result that the general tone was firm. 
The demand for the sized and bituminous small sorts 
was maintained but supplies of these were almost com- 
pletely unobtainable. Best dry steams were active, 
but some of the inferiors were slow. Home demand for 
cokes and patent fuel was brisk. eo 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, an increased volume of busines#in tin- 
plate was transacted with home consumers. The export 
market continued to be very quiet, although sales during 
recent weeks have gradually increased. Steel sheets 
were in demand and, with makers heavily committed, 
orders were not easily placed. The iron and steel scrap 
market was quiet, and, owing to congestion, deliveries 
to steelworks were reduced. The prices of iron and steel 
products and of non-ferrous metals are as™follows :— 
Standard quality coke tin-plates, per box of 108 Ib., 
containing 112 sheets measuring 20 in. by 14 in., 298. 9d. 
f.o.r. for home consumption and 30s. 9d. f.o.b. for export. 
Tin-plates carrying heavier coatings of tin, 30s. and 
30s. 43d. per box f.o.r. for home consumption. Un- 
assorted tin-plate base uncoated plates, 25s. 9d. per 
box f.o.r. at makers’ works. Galvanised corrugated 
steel sheets, No. 24 gauge, in bundles, 261. 2s. 6d., and 
steel-sheet and tin-plate bars, 12/° 2s. 6d., all per ton 
delivered. Welsh hematite pig iron, 71. 9s., and Welsh 
basic pig iron, 61. 15s. 6d., both per ton delivered, and 
both subject to a rebate of 5s. The distribution of 
supplies of metallic tin is controlled and the price of 
the metal is 3001. a ton. The maximum control price of 
fire-refined copper (containing not less than 99-2 per 
cent. of the metal) is 607. 10s. a ton, and that of high- 
conductivity copper, 621. a ton. The maximum control 
price of good soft pig lead, as from June 11, is 311. 10s. 
a ton, and that of spelter 321. 15s. a ton. 





LAUNCH OF H.M. AIRCRAFT CARRIER “‘ LEVIATHAN.”— 
H.M.S. Leviathan, a light fleet aircraft carrier, was 
launched from the Wallsend-on-Tyne shipyard of Messrs. 
Swan, Hunter, and Wigham Richardson, Limited, on 

une 7. She is the second light fleet aircraft carrier to 

ve been built by the firm; her engines are being 
constructed by the Wallsend Slipway and Engi- 
neering Company, Limited. The hangars, which are to 
be fitted with the latest fire-prevention arrangements, 
will be provided with petrol-filling gear equipment 
supplied from tanks distributed throughout the ship. 
The vessel will be insulated against tropical heat and 
fitted with air-conditioning plant. De-icing and lagging 
arrangements are also provided for Arctic waters. 





CoURSE IN QUALITY-CONTROL METHODs.—<A course 
of elementary instruction in quality-control methods 
intended for designers, draughtsmen, engineers and 
inspectors will be given in London from July 16 to 20. 
The course will consist of lectures, practical work and 
demonstrations at a factory, and will be suited to "those 
whose mathematics are up to, at least, National Certi- 
ficate standard. We understand that those who complete 
the course should subsequently be able to install quality- 
control methods in their own factories and will have the 
foundations of a knowledge of statistical technique 
necessary for sound development work. The methods 
are applicable to a wide variety of production protesses. 
Details regarding the course may be obtained from the 
Ministry of Supply, Advisory Service on Quality Control, 


NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 





INSTITUTION OF CIVIL ENGINEERS.—Wednesday, 
June 27, 2 p.m., Great George-street, Westminster, 
8.W.1. Joint Meeting with the InstTrruTION OF MECH- 
ANICAL ENGINEERS, INSTITUTION OF ELECTRICAL ENGI- 
NEERS, INSTITUTION OF AUTOMOBILE ENGINEERS and the 
INSTITUTE OF TRANSPORT. Symposium on “ Post-War 
Development of Road Motor Transport.’”, (i) ‘‘ Roads,” 
by Major H. E. Aldington. (ii) “ Motor Vehicles,” b 
Major E. G. Beaumont. (iii) “ Traffic,” by Mr. J. 8. 
Nicholl. (Admission by ticket only, obtainable from the 
Institutions mentioned.) 


INSTITUTION OF MECHANICAL ENGINEERS.— North 
Western Branch: Thursday, June 28, The College of 
Technology, Sackville-street, Manchester. Conference 
on “ The Unification of Screw Threads,” to be held in 
conjunction with THE INSTITUTION OF PRODUCTION 
ENGINEERS. 2.30 p.m. (i) “ A Review of the Recent 
©.S.-Canadian-U.K. Conferences,” by Mr. 8S. J. Harley. 
(ii) “ Pipe Threads,” by Messrs. E. G. Saunders and J. E. 
Sears. (iii) “‘ Acme Screw Threads and Buttress Threads,” 
> anes L. W. Nickols and J. E. Baty. (iv) “ Instru- 

it Threads,” by Messrs. G. A. Whipple, W. O. Davis 
and A. D. Snutch. 6.30 p.m., (v) “ The Unification of 
British and American Screw Threads,” by Messrs. J. E. 
Sears and F. H. Rolt. (vi) “‘ Research on Fatigue 
Strength.of Screw Threads of Different Form,” by 
Messrs. D."G. Sopwith and T. Settle. (vii) ‘ Rationalisa- 
tion@f Screw Thread Series,”” by Messrs. J. E. Sears and 
W. C. Swift. Also at the Midland Branch: Friday, 
June 29, 2.30 p.m., and 6.30 p.m., The James Watt 
Institute, Great Charles-street, Birmingham. 

INSTITUTION OF CIVIL ENGINEERS.—Thursday, June 
28, 5.30 p.m., Great George-street, Westminster, S.W.1. 
“ Roads and Airfields,” by Mr. A. H. D. Markwick. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel,—An overwhelming volume of inquiries 
is"being received for steel and steel products, but until 
controls are further eased a great part of the orders offered 
cannot be entertained. Resources are being held in 
reserve for any eventualities arising from the war with 
Japan. There is an acute shortage of skilled and un- 
skilled labour which affects all makers of steel products 
including the agricultural-steel firms whose manufactures 
are essential if the production of food is to be augmented. 
Steel manufacturers strongly resent the Bevin criticism 
of the steel industry and deny that in America wages 
in the steel industry are four times as high as those in 
this country. They state that, taking the Bethlehem 
Steel Company for comparison, the wages generally are 
little higher, and in the better grades of steel are no 
greater than in Sheffield. They point out that the use of 
low-grade ores in this country and the high costs of 
coal and coke are the chief causes of high prices. With 
regard to the criticism of the effect of steel prices upon 
the cutlery industry, it is stated that the claim is ludicrous 
since the the cost of steel in a pocket knife retailed at 
1l. is about 14d. 

South Yorkshire Coal Trade.—The coal position does 
not improve. Supplies are far short of requirements and 
the claims of priority users account for the bulk of the 
present production. More outcrop coal is being utilised 
te supple tt the diminished supplies of pit coal. 
Washed graded steams are sold well into next month, 
and there are heavy allocations of the outputs of best 
washed smalls and rough and nutty slacks. Coking coal 
is in great demand and is in relatively short supply. 
Blast-furnace coke is available in sufficient quantities, 
as is also works coke, but domestic grades are in short 
supply. 





= 


BEYER-GARRATT LOCOMOTIVES FOR THE FaR East.— 
To meet military requirements for rail transport in the 
Far East theatres of war, Messrs. Beyer, Peacock and 
Company, Limited, have supplied some metre-gauge 
Beyer-Garratt locomotives which, though of great power, 
conform to the Indian loading gauge of 11 ft. 3 in. high 
by 8 ft. 2 in. wide. They havea maximum axle load of 
only 10 tons for operation on track laid with rails weigh- 
ing 50 Ib. per yard. According to Modern Transport, the 
four cylinders are of 16-in. bore with a 24-in. piston 
stroke and have 8}-in. diameter piston valves with a 
maximum tra’ of 54 in. The wheel arrangement is 
4-8-2 + 2-8-4 and the driving-wheel diameter is 4 ft. 
The boiler, which has an evaporative heating surface of 
1,996 sq. ft., a superheater surface of 399 sq. ft., and a 
grate area of 48-75 sq. ft., supplies steam at a pressure 
of 200 Ib. per square inch. The tractive effort, at 85 





Berkeley-court, London, N.W.1. 


per cent. boiler pressure, is 43,520 Ib. 
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35 & 36, BEDFORD STREET, STRAND, 
LONDON, W.C.z. 


We desire to call the attention of our readers to 
the fact that the above is the address of our Regis- 
tered Offices, and that no connection exists between 
this Journal and any other publication bearing a 
similar title. 

Telegraphic Address : 
“ ENGINEERING,” LESQUARE, LONDON. 


Telephone Numbers : 
TEMpte Bar 3663 and 3664. 


All editorial correspondence should be addressed 
to the Editor and all other correspondence to the 
Manager. 





Accounts are payable to ““‘ ENGINEERING,” Ltd. 
Cheques should be crossed “‘ The National Provincia] 
Bank, Limited, Charing Cross Branch.’ Post Office 
Orders should be made payable at Bedford Street, 
Strand, W.C.2. 








SUBSCRIPTIONS. 


“ ENGINEERING” may be ordered from any 
newsagent in town or country and from railway book- 
stalls, or it can be supplied by the Publisher, post free, 
at the following rates, for twelve months (or for six 
or three months, pro rata), payable in advance :— 


For the United Kingdon ........ poe 3 5 0 
For Canada— 
Thin paper copies ................ £218 6 
Thick paper copies ............ £3 3 0 
For all other places abroad— 
Thin paper copies ................ £3 3 0 
Thick paper copies ............ 3 7 6 


Subscribers receiving incomplete copies through 
newsagents are requested to communicate the fact to 
the Publisher, mentioning the agent’s name and 
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ADVERTISEMENT RATES. 


Terms for displayed advertisements on the 
paper wrap) 
in the b 
as for 


, on the inside black and white pages 
art paper two-colour supplement, as 
insets, can obtained on application to 
. The pages are 12 in. deep and 9 in. 
ide, divisible into four columns 2} in. wide. Serial ad- 
vertisements will be inserted with all practicable regu- 
larity but absolute regularity cannot be guaranteed. 

The charge for advertisements classified under the 
a “ Appointments Open,” “ Situations 
Wanted,” “ Tenders,” etc., is 6s. for the first four lines 
or under and ls. 6d. line up to one inch. The 
line averages six words and when an advertisement 
measures an inch or more, the inch. 
If use is made of a box number is 
ls. ‘per insertion, with the exception of advertisements 
appearing under “ Situations Wanted.” Series dis- 
counts for all classified advertisements can be obtained 
at the following rates :—5 per cent. for six ; 12} per 
cent. for thirteen ; 25 per cent. for twenty-six; and 
33} per cent. for fifty-two insertions. 
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TIME ror RECEIPT or ADVERTISEMENTS. 


Classified advertisements intended for insertion in 
the ourrent week’s issue must be received not later 
than first post Wednesday. 


“Copy” instructions and alterations to standing 
advertisements for display announcements must be 
received at least 10 days previous to the date of pub- 
lication, otherwise it may be impossible to submit 
proofs for approval. 

The proprietors will not hold themselves 
for advertisers’ blocks left in their »»esession 
than two years. 
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ARMAMENTS RESEARCH. 


Or the numerous and almost always excellent 
reports that have been presented to Parliament 
by the Select Committee on National Expenditure, 
the 99th (on “ Research and Development: War- 
like Stores’’) must take high rank on the basis of 
thoughtful criticism in proportion to length. It is 
one of the shortest that the Committee have issued 
—a point in its favour if the aim is that it should 
be read in extenso; and if it may be somewhat 
open to the charge of stressing the obvious, the 
answer is that this is too often necessary if obviously 
needful reforms are to be carried out. Its theme 
is, broadly, ‘‘ the problem of establishing the most 
efficient system of providing for research and 
development in relation to warlike stores,” and the 
Committee cannot be accused of overstatement in 
describing this problem as “‘ one of great complexity.” 
A great part of the complexity is financial in 
origin—hence, of course, the Committee’s interest 
in it in the first place; and much of it arises from 
the fact that research of this kind must be carried 
out in peace time if it is to be pursued with proper 
deliberation. It is continued and greatly intensified 
in war, needless to say, but usually under a pressure 
which, in one way or another, adds appreciably to 
the cost. Deliberation, however, also costs money, 
and has the added disadvantage that it defers the 
moment when results can be revealed as’ some 
compensation for the outlay : so that the tendency 
to economise at the expense of peace-time research 
is hard to resist when there is need fer some specta- 
cular gesture to appease or attract the multitude. 
Research that is privately undertaken may be 
relatively free from these disabilities, but it entails 
others hardly less restrictive in their effects; there 
are querulous shareholders to be soothed, matter- 
of-fact auditors to be satisfied, financial backers to 
be convinced that their support is going to be 
justified. Even the purely personal investigations 
of experimenters who are prepared to venture their 
private fortunes on the proof of a theory or the 
development of an idea are liable to encounter 
resistance among their own relations, always apt 
to stigmatise such pursuits as a waste of money 
for which, no doubt, they could suggest other uses. 
In every direction, the way of the original researcher 
seems to be beset with difficulties which only the 





urge of a great emergency can set aside; yet 
usually there is a ready acceptance of the principle 
that there should be more and more research. 
Governmental research has to suffer handicaps 
that are peculiarly its own. If it is carried on 
openly, and for reasons that are freely declared in 
advance, it is subject to the risk of uninformed but 
often influential criticism. If in secret, it must be 
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solely protective, the need for secrecy may be no 
less urgent, lest its existence might advertise too 
clearly the extent of the knowledge or suspicion of 
danger that inspired it; and always in the back- 
ground (when he is not in the foreground) there is 
the spectre of the inquisitive auditor who, in his 
anxiety to account for every shilling, may uninten- 
tionally jeopardise some development worth untold 
pounds. There are many reasons why, as Samuel 
Pepys found nearly 300 years ago, when engaged 
upon his “ great survey of seeing the working and 
experiments of the strength and the charge in the 
dressing of every sort” of hemp cordage, that “ it 
is impossible for the King to have things done as 
cheap as other men.” 

In the circumstances ruling at the outbreak of 
the war, as the Select Committee observe, each of 
the fighting Services was responsible for developing 
its own weapons and stores; a system which 
“inevitably resulted in parallel and not fully 
co-ordinated advances in certain fields” and, in 
consequence, “a certain degree of overlapping.” 
Such problems, they declared with emphasis, 
“must be squarely faced and attacked with the 
least possible delay.” On the financial side, too, 
they recognised that there were considerable diffi- 
culties to be overcome, ‘“‘ which may well call for 
a detailed re-examination of the methods at present 
employed for the voting of money for research and 
of accounting for its expenditure”. Though these 
again were rather matters for the consideration of 
the Committee of Public Accounts than for the 
Select Committee on National Expenditure, the 
latter committee point out that their various 
inquiries made during the present war have “ heavily 
underscored the fact, already long known to those 
who had direct experience of applying money to 
research, that the methods of control and accounting 
most suitable to ordinary administrative expendi- 
ture are not necessarily those that lead to the most 
fruitful achievement of results in research.” In 
particular, they add, research is hampered if the 
expenditure of money voted for this purpose is 
tied down by a detailed and rigid annual estimate ; 
the method which would most naturally suggest 
itself to the official mind, schooled to anticipate 
the risk of criticism, often ill-informed and not 
always free from the suspicion of ulterior motive, 
when such estimates or the results of the expendi- 
ture come up for discussion in Parliament. 

The method suggested by the Select Committee 
is broadly that advocated by Sir Henry Tizard, 
F.R.S., in the course of an address to the Parlia- 
mentary and Scientific Committee on “ Problems 
of Aeronautical Research from the Civil and Military 
Standpoints,” a summary of which appeared on 
page 273 of our 158th volume (1944). It is that 
block grants for research should be sanctioned for 
specified periods of years, subject to the require- 
ment that the details of actual expenditure must be 
accounted for at appropriate periods. Sir Henry 
Tizard suggested, in the case of aeronautical research. 
that an Aeronautical Research Council should be 
appointed, to be responsible to the Lord President 
of the Council, but having executive control of its 
own affairs ; and that this Council should be given 
a block grant of at least 1,000,000/. a year—with, 
he added, an engineer of eminence as chairman, 
to ensure that they spent the money and did not, 
from motives of misplaced economy, cling too long 
to outmoded equipment. 

The Select Committee—who may have over- 
looked Sir Henry’s suggestion, since it does not 
appear to have been specifically under their con- 
sideration—merely express the opinion that the 
Parliamentary control of such expenditure might 
well engage the attention of a new Select Committee 
of the kind proposed in their Eleventh Report of 
the previous session. The reference is to a recom- 
mendation that such a committee should be 
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appointed “to inquire into the means of securing 
the most effective examination and control by 
Parliament of public expenditure.” The need for a 
committee of this kind is stressed again in the 
present report. 

There are other problems affecting the efficiency 
of research to which the Committee draw attention ; 
most of them obvious enough to anyone with a 
background of technical experience, but probably 
not appreciated fully by the average legislator, and 
certainly not by the type of platform orator who 
clamours volubly for more and yet more research 
because “research” has become, to his kind, a 
new and valuable addition to the list of “‘ witch 
words,” as Mr. A. P. Herbert so aptly calls them, 
wherewith to sway the minds of the unthinking. 
Such problems are those of securing the main- 
tenance of active and fully skilled organisations, 
properly equipped with the most improved plant, 
for the purpose of developing the results of funda- 
mental research and carrying out specific applied 
research ; and of linking up all these establishments 
so that “‘ the fullest unity of purpose can be main- 
tained between research, manufacture, and opera- 
tional requirements.” It is significant that the 
Committee include both industrial and Government- 
cdntrolled research establishments in this recom- 
mended liaison; a point which might be borne in 
mind by some of those who talk so glibly of abolish- 
ing the armaments industry. Emphasis is laid, 
too, on the need to retain a close co-ordination 
between this country and the Dominions in peace 
time, in all such matters; in fact, it is suggested 
that “the Dominions should be invited to co- 
operate intimately at all stages of research, design, 
development, production and trial.” 

The Committee rightly observe that these are no 
light matters. The many examples of wasteful 
expenditure on warlike stores that they have 
encountered in the course of their investigations, 
they state, show conclusively that the cost of the 
war was unnecessarily increased, especially during 
the early years, and that the duration of the war 
was prolonged, because for long research had been 
starved, adequate steps were not taken before the 
war to maintain a nucleus of skilled men which 
could be rapidly and efficiently expanded to meet 
war needs, and because the system of departmental 
responsibility was not sufficiently flexible fully to 
meet the changed requirements. They admit freely 
that they have seldom found cause for complaint 
in the way that official duties have been discharged 
by the individuals responsible. Their examination 
has reyealed ‘“‘ weaknesses inherent in the system 
and roughness in its machinery rather than failures 
in the execution of allotted tasks”; but, as they 
say, now that these weaknesses have been recognised, 
immediate and vigorous action should be taken to 
put them right. 

Taking a wide view, the Committee reject unhesi- 
tatingly the possible objection that it is not for 
them to recommend increased expenditure, holding 
rather that the national economy can be firmly 
based only on the best outlay of the nation’s 
resources. If research and development are not 
maintained at a high level and encouraged by 
proper control and co-ordination, and if the terms 
of employment do not attract the best brains to 
the service of the State, the cost of maintaining the 
fighting efficiency of the Forces will be dispropor- 
tionately large. “In the long run,” they declare in 
round terms, “ uneconomic restriction in research 
expenditure and the failure to evolve means of 
securing the closest contacts between the scientist, 
the manufacturer, and the fighting man must 
inevitably lead to gross extravagance and perhaps 
imperil the existence of the nation.” They conclude 
with an aphorism which deserves to be given the 
widest publicity, for it expresses in a sentence the 
whole argument for the continued existence of the 
much-impugned armaments industry—‘ Production 
binds the thought of the scientist to the weapon of 
the fighting man”; a principle which any nation 
will ignore at its peril, for, unpalatable as it may be 
on ethical grounds, the fact remains that the loftiest 
sentiments and the noblest intentions are of little 
avail against a determined aggressor if the fighting 
map, fully equipped, is not standing ready to 
support the cause of law and order. 





PROCESS STEAM AND 
ELECTRICITY SUPPLY. 


Tue future price of coal will play an important 
part in the success or failure of the proposals for 
the great extension of output of British manu- 
factured goods and the considerable increase in 
export trade which are put forward as the aims of 
all political parties. Some industries, such as that 
of iron and steel, are directly interested in the cost 
of solid fuel, but even those which use neither coal 
nor coke directly are vitally concerned, since their 
operations are dependent on supplies either of gas or 
electric power. Both of these latter basic industries 
are at the present time the subject of political atten- 
tion ; a committee is examining, and will report on, 
the future organisation of the gas industry, while 
electricity supply has never, for the last thirty years 
or so, been free from political discussion and schem- 
ing. Whatever is the final outcome of the present 
fluid situation, however, both gas and electricity will 
remain fundamentally based on coal and its price will 
continue to be a major factor in British economy. 

In the case of electric supply, some measure of 
relief is afforded by water power. This is of con- 
siderable present value and will increase in ex- 
tent, but not so much that it will displace coal 
from its dominant position. In his chairman’s 
address to the Tees-Side Sub-Centre of the Institu- 
tion of Electrical Engineers, which appears in the 
March issue of the Institution Journal, Mr. J. H. 
Harris suggested that about 20 per cent. of electrical 
output might be obtained from hydro-electric 
schemes. In his comparatively brief reference to 
this aspect of his subject, he mentioned the activities 
of the North Scottish Hydro-Electric Board, which 
has some 100 projects under consideration, but 
did not specifically refer to possible developments in 
Wales. Various sites in that country have recently 
been technically investigated and shown to have 
important possibilities, and it is probable that the 
development of some of them will be undertaken 
within a comparatively few years. Whether Mr. 
Harris allowed for Wales or not, however, the order 
of magnitude of his estimate of hydro-electric power 
will not be modified. The actual future figure might 
be affected by the construction of the Severn 
barrage, which would have an annual output of 
about 7 per cent. of present-day requirements. If the 
cost of coal continues its present upward tendency, 
this ambitious proposal might be put in hand. 

Allowing for the maximum utilisation of all sources 
of water power, however, the bulk of post-war 
electricity generation must remain based on the 
burning of coal. Apart from any matter of cost, the 
question of the most economical utilisation of this 
wasting asset is obviously of national importance 
and when Mr. Harris states that “ there is a method 
by which we can produce electricity witha heat con- 
sumption of only one-third of our present rate” 
he clearly demands attention. Most people will prob- 
ably be inclined to leave the question of the ex- 
haustion of our coal supplies for solution by a future 
generation, possibly with the idea that by the time 
the need arises atomic energy will have become 
commercially utilisable, but no shifting of re- 
sponsibility to the future can affect the fact that 
coal cost forms some 75 per cent. of the total 
operating cost of electricity supply. This figure 
of 75 per cent. was given by the Electricity Com- 
missioners in 1938. The» proportion is by now 
probably considerably higher. 

Mr. Harris’s case is that the present method of 
electricity generation by condensing steam turbines 
involves a dissipation of some 70 per cent. to 80 per 
cent. of the heat content of the coal. If, in place 
of condensing turbines, batk-pressure turbines were 
used, exhausting to industrial plants ‘and district- 
heating systems, the heat consumption of one-third 
of the present rate, quoted above, would be at- 
tained. As an illustration, the case of a factory with 
both electric and process-steam loads is considered. 
The illustration is slightly artificial as the electrical 
demand is assumed to correspond exactly with 
the output of the back-pressure turbines from which 
the process steam is drawn. In practical cases this 
exact balance is not likely to exist and there would 
probably be either a surplus or a deficiency of elec- 
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tricity, but this consideration does not affect the 
underlying principle which the example illustrates, 
If the factory generates its own steam, but 
takes its electricity from a public system fed by 
condensing turbines, then the overall efficiency of 
operation, in terms of heat content of the coal 
consumed, would be 63 per cent. This figure is 
based on the assumption that the efficiency of the 
process steam boilers in the factory is 86 per cent. 
and of the condensing turbines in the power station 
25 per cent. If, instead of this arrangement, the 
factory installs its own back-pressure turbine plant, 
generating both electricity and process steam, an 
overall efficiency of 86 per cent. would be attained, 
there being no losses other than the boiler losses. 

There are already many factories operating a self- 
contained system of this kind with high-pressure 
boilers, although there are probably many more in 
which special process-steam boilers, frequently 
operating at low pressure, are installed. The pur- 
pose of the paper, however, is not to argue that more 
factories should adopt the combined system, but 
that it should be applied to public supply on a 
national scale. The proposal covers not only the 
supply of process steam to factories but also the 
operation of district-heating systems. The argu- 
ment is concerned not only with the question of 
power-station efficiency but with the whole question 
of the efficient utilisation of coal. 

In stating the general case, Mr. Harris takes the 
immediate post-war electrical requirements of the 
country at 30 x 10° kWh per annum. With back- 
pressure generation employing a boiler pressure of 
1,200 Ib. per square inch and a turbine exhaust 
pressure of 62 lb. per square inch, this would require 
the passage of 190 x 10*tonsofsteam. The present 
domestic coal consumption, which is taken as being 
burned at an efficiency of 25 per cent., is equivalent 
to a district-heating system delivering 110 x 10* 
tons of steam per annum. ‘‘ The remaining 80 x 10° 
tons of steam at normal industrial-boiler efficiencies 
represents the burning of some i0 x 10° tons of coal 
or, say, 7 per cent. of that actually used in industry. 
That is, if only 7 per cent. of our industrial coal is 
used for steam raising, then this demand coupled 
with the domestic-heating demand is potentially 
sufficient to raise, by back-pressure means, units 
equivalent in number to the whole of our require- 
ments.” 

The pressure of 62 Ib. per square inch at which 
back-pressure steam would be supplied would be 
suitable for space heating and for a large variety of 
industries, but if this pressure could be 
raised without reducing the electricity generated by 
a prohibitive amount. It is claimed that the scheme 
as a whole would enable electric power to be gener- 
ated at approximately one-third of the cost of that 
of condensing stations ; would supply process steam 
to industries at a cost considerably less than they 
can produce it in their own boiler plants; and would 
supply heating steam to residential and business 
premises for use at a thermal efficiency of 80 per 
cent. to 85 per cent. as compared with 15 per cent. to 
25 per cent. for gas, coal or electric fires. 

Technically, Mr. Harris’s proposals contain nothing 
that may not be achieved, but when their practical 
application is considered formidable difficulties 
appear. There is no reason why they should not be 
applied locally and in individual cases, but he 
clearly contemplates more than that and allows 
himself to say, “‘ no more condensing stations should 
be built in the immediate future.” When it is con- 
sidered that his proposals necessarily involve the 
construction of power stations, factories and housing 
estates in a sense as single units it is clear that 
much more than the matter of power station design 
is in question. In view of the difficulties now being 
experienced in connection with housing sites, the 
outlook for complete power and heat schemes of the 
type contemplated is not promiging, on the other 
hand, one or two so-called “‘ garden cities’ have 
come into existence in which industrial and domi- 
ciliary accommodation is ptovided and it may be 
that in view ‘of the agitation for the dissipation of 
part of the population of large towns, others may be 
projected or built. If they are, then promoters may 
profitably consider Mr. Harris’s proposals, but we 
are still far from the time when no more condensing 
stations are built. 
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NOTES. 


Tue Brratrupay Honours Last. 


Tue King’s Birthday Honours List, published on 
June 14, contains the names of many prominent 
engineers and technical men. Knighthoods have 
been conferred upon Mr. Wilfrid Ayre, M.1.N.A., 
chairman and managing director, Burntisland Ship- 
building Company, Limited ; Sqn. Commdr. James 
Bird, O.B.E., F.R.Ae.S., M.I.N,A., general manager 
Supermarine Works, Vickers-Armstrongs Limited ; 
Mr. H. 8S. Cooper, F.C.A., joint managing director, 
Ford Motor Company, Limited; Mr. T. A. Eades, 
F.C.1.8., managing director, Automatic Telephone 
and Electric Company, Limited; Mr. C. D. Gibb, 
C.B.E., M.E., M.I.Mech.E., Director General of 
Armoured Fighting Vehicles Production and chair- 
man of the Tank Board, Ministry of Supply ;. Mr. 
J. W. Gibson, O.B.E., director, Pauling and Com- 
pany, Limited; Mr. H. T. Holloway, chairman of 
the Uniformity Joint Board in the Building and 
Civil Engineering Industries ; Professor C. E. Inglis, 
O.B.E., LL.D., M.Inst.C.E., M.I.Mech.E., F.R.S., 
lately Professor of Mechanical Sciences, University of 
Cambridge ; and Mr.C. C. Reid, Production Director, 
Ministry of Fuel and Power. Lieut.-Gen. C. J. 
Stuart King, C.B., C.B.E., M.Inst.C.E., late Royal 
Engineers, has been appointed a Knight Commander 
of the Order of the British Empire ; Engineer Rear- 
Admiral D. J. Hoare has received a C.B.,.and Mr. 
F. E. Cormack, B.Se., A.M. Inst.C.E., Chief Engineer, 
Public Works Department, Assam, India; Mr. 
T. A. W. Foy, Chief Engineer, Public Works Depart- 
ment, Irrigation Branch, Punjab ; Mr. H. H. Cooper, 
Chief Mechanical Engineer, North-Western Railway, 
Lahore ; and Khan Bahadur A. G. Khan, M.Sc., 
M.I.E.E., Deputy Controller-General of Inspection 
(Civil Wing), have received the distinction of C.I.E. 
Among the new Commanders of the Qrder of the 
British Empire are Mr. G. W. Barr, M.I.N.A., joint 
managing director, Fairfield Shipbuilding and 
Engineering Company, Limited; Mr. F. M. Birks, 
O.B.E., M.I.Mech.E., chief engineer of the Gas Light 
and Coke Company; Dr. J. W. McDavid, 
F.R.L.C., M.I,Chem.E., managing delegate director, 
Explosives Division, Imperial Chemical Industries 
(Explosives), Limited; Mr. E. Mensforth, 
M.I.Mech.E., F.R.Ae.S., M.I.P.E., vice-chairman, 
Westland Aircraft Limited ; Engineer Rear-Admiral 
H. H. Perring, C.B.; Temporary Brigadier C. P. 
Prescot, M.A., A.M.Inst.C.E., Royal Signals; Mr. 
J. H. L. Trevorrow, deputy chairman, Chesterfield 
Tube Company, Limited ; Mr. T. C. L. Westbrook, 
production controller, de Havilland Aircraft Com- 
pany, Limited ; and Mr. W. T. Williams, O.B.E., 
B.Sc. (Eng.), Wh.Ex«, M.I.Mech.E., M.LN.A., lately 
Engineer Surveyor in Chief and Inspector of Testing 
Establishments, Ministry of War Transport. The 
distinction of O.B.E. has been conferred upon Mr. 
W.C. Andrews, M.Inst.C.E., M.[.Struct.E., Director, 
Aircraft Production Factories, Ministry of Works ; 
Mr. R. A. Collett, M.B.E., M.Inst.C.E., Public Health 
Engineer to the Government of Bombay ; Mr. A. B. 
Cowen, M.I.E.E., chairman and chief engineer, 
Electricity Supply Commission, Southern Rhodesia ; 
Mr. 8. A. Findlay, A.M.Inst.C.E., Borough Engineer, 
Poplar ; Mr. W. H. Gimson, A.M.Inst.C.E., Borough 
Engineer and water damage officer, Woolwich 
Metropolitan Borough ; Mr. C. Gribble, M.Inst.C.E., 
deputy chief civil engineer, Southern Railway Com- 
pany; Mr. H. A. Hammick, M.C., M.A., 
A.M. Inst.C.E., chief engineer, Iraq Petroleum Com- 
pany, Limited; Mr. D. W. Low, A.M.I.Mech.E., 
engineering manager and director, Lobnitz and 
Company, Limited; Mr. A. W. Montgomery, 
M.I1.E.E., technical director, Standard Telephones 
and Cables, Limited ; Mr. R. 8. Murt, M.Inst.C.E., 
County Surveyor, Staffordshire ; Mr. A. H. Pepper- 
corn, M.I.Mech.E., assistant Chief Mechanical En- 
gineer, L.N.E.R., Doncaster; Mr. T. V. Tobin, 
Deputy Director of Merch*nt Shipbuilding, Admir- 
alty ; and Dr. H. W. Web. F.R.1.C., M.I.Chem.E., 
Principal, North Staffordshire Technical College, 
Stoke-on-Trent, Among the recipients of the 
M.B.E., are Professor W. Berry, Punjab College of 

ring and Technology, Lahore; Captain 
P. T. Brown, M.C., Senior Surveyor, Lloyd’s Register 
of Shipping; Mr. J. Carson, shipyard manager, 





Charles Connell and Company, Limited; Mr. A. T. 
Cheesley, works manager, Metropolitan-Cammell 
Carriage and Wagon Company, Limited ; Mr. G..E. 
Currier, M.I.Mech.E., M.Inst.Gas E., Regional 
Engineering Adviser, North-Eastern Region, Minis- 
try of Muel and Power ; Mr. H. R. Forrest, M.I.N.A., 
M.I.Mech.E., A.M.I.E.E., A.M.1.A.E., honorary fuel 
technologist to Regional Controller, London South 
Eastern Region, Ministry of Fuel and Power; Mr. 
A. T. Froggatt, director and general manager, Wey- 
mann’s Motor Bodies (1925), Limited ; Mr. F. W. J. 
Gale, managing director, 8. G. Brown, Limited ; 
Mr. D. Harvey, Parsons Marine Steam Turbine 
Company, Limited; Mr. B. H. Hemming, chief 
engineer, A. C, Cossor, Limited ; Mr. E. C. Knight, 
works manager, Wellworthy Piston Rings, Limited ; 
Mr. J. Oddy, senior draughtsman, Taylor and 
Challen, Limited ; Mr. A. E. Robson, A.M.I.Mech.E., 
L.M.S8. Railway, Derby ; Mr. H. L. Satchell, mana- 
ger, British Thomson-Houston Company, Limited ; 
Mr. P. W. Tattersall, factory manager, Birmingham 
Tool and Gauge Company, Limited ; and Mr. A. L. 
Taylor, A.M.I.N.A.,M.1.Mar.E., assistant ship repair 
manager, J. I. Thornycroft and Company, Limited. 
Tue INSTITUTION OF AUTOMOBILE ENGINEERS, 
On Wednesday, June 20, 1945, the Institution of 
Automobile Engineers held the annual Open Day 
at the research department, Great West-road, 
Brentford, Middlesex, the guests being received 
by Dr. E. Giffen, Director of Research, who, as has 
been announced in ENGINEERING already, is shortly 
retiring from his position with the Institution to 
take up @ professorial appointment at Queen Mary 
College, University of London. The visitors were 
able to see the made since last year 
in a number of lengthy investigations, and also 
in the development of some new experimental 
apparatus and methods. The effect upon bearing 
wear of lubricant containing abrasive particles of 
different sizes is still under investigation, and 
questions affecting lubricants generally continue to 
engage much of the attention of the department. 
The study of contaminated oils in a m ic 
field reveals that a high-proportion of the solid 
particles in it are of metallic iron, and photographs 
have been made to show how these are distinguished 
from non-ferrous particles. Permanent photo- 
graphic records of oil-spot tests were also ex- 
hibited and it was clear from these that a better 
idea of the density of the spot could be obtained 
when light. was transmitted through the filter paper 
than when reliance was placed upon reflected light. 
A capacity type of electrical strain gauge, which 
was in the experimental stage last year, was shown 
in operational service this year. In one form, 
it is capable of giving an indication of torque varia- 
tions in a shaft, and in another form it can be used 
to measure the load in a member such as a con- 
necting rod, a figure closely related to the big-end 
bearing load. The indications from both capacity 
and resistance strain gauges need amplifying and a 
new acquisition of the department is a low-frequency 
oscillator for testing the constancy of the amplifica- 
tion at varying frequencies of low-frequency ampli- 
fiers. The range of frequencies used in work with 
strain gauges extends downwards from 40,000 cycles 
per second to a tenth of a cycle per second. Fatigue 
tests on crankshafts of different sizes were shown 
in progress on machines specially made for the 
purpose. From one of the curves exhibited, re- 
lating to a shaft of 64-ton steel, it could be in- 
ferred that failure would ultimately occur by fatigue 
unless the alternating stress were limited to about 
+10 tons persquareinch. Allthe fractures occurred 
through the web and appeared to start in the 
fillet between a web and a journal, as would be 
expected. Work done on the gear-testing machine 
has yielded some interesting examples of scuffing, 
spalling and other forms of failure, but so far it 
had not been found possible to cause pitting. 


NATIONAL CERTIFICATES IN APPLIED PHYSICS. 

The announcement, by the Ministry of Education, 
of a scheme for the award of Ordinary and Higher 
National Certificates in Applied Physics brings to 
fruition one of the recommendations made in the 
report on the education and training of physicists 
issued by the Institute of Physics in 1943.* The 


* See ENGINEERING, vol. 155, page 493 (1943). 








examination for the Ordinary National Certificate 
will be held at the end of a three-year. part-time 
course in mathematics, physics and chemistry. In 
the first year of this, instruction in workshop prac- 
tice and drawing, of a type specially designed for 
students in physics, will be given. The subject of 
physics will naturally be given special attention in 
the Certificate course, and whenever possible, prin- 
ciples will be illustrated by practical examples drawn 
from the industries in which the students are 
engaged. Moreover, in the final year, the course 
in applied physics will be related to the local indus- 
tries. Although English is not included formally as 
a subject in the Certificate course, it is part of the 
scheme that, at all stages and in all classes, attention 
is to be paid to its correct use. It is hoped, in this 
way, to help to train students to present written 
statements which are clear and concise, when, in the 
course of their employment, they are required to 
report on their work. The course for the Ordinary 
National Certificate is intended to lead to that 
for the Higher National Certificate, the award of 
which will be recognised as a definite stage towards 
obtaining the Associateship of the Institute of 
Physics. The Higher Certificate course will be a 
two-year part-time one, aiming at reaching a stan- 
dard in the several branches of physics correspond- 
ing to that required for a degree in the subject. 
It will include mathematics and a special subject 
related to the student’s daily work in local industry. 
Prospective students may obtain further particu- 
lars of the courses from technical colleges in their 
vicinity or from the local Director of Education. 
Additional information may be obtained from the 
secretary, The Institute of Physics, The University, 


Reading, Berkshire. 


SpeciaL REGULATIONS FOR SaND-BLASTING OF 
CASTINGS. 


For many years, the annual reports of. the 
Chief Inspector of Factories have drawn attention 
to the risk of contracting silicosis incurred by 
persons engaged in, or in connection with, the sand- 
blasting of castings to remove adherent moulding 
sand and scale, and to give a good finish to 
the surface of the metal. During the years 1932-41, 
114 certificates of death, disablement and suspen- 
sion, on account of the disease, were issued by 
the Silicosis Medical Board; 41 of the number 
related to deaths. Medical and other investigations 
indicate that these totals appear small only because 
relatively few persons are engaged in the processes 
involved and that the risk of contracting silicosis in 
sand-blasting is, in fact, extremely high. The risk 
has been removed or reduced in a number of cases 
by the use of non-siliceous abrasives, such as metal 
shot, or metal or aluminium grit, in the blasting 
apparatus, and by other precautions. The casualty 
figures quoted above, however, indicate that such 
measures need to be extended and improved upon, 
and the matter has been thoroughly investigated 
by a Joint Committee on Dust in Steel Foundries. 
In their report,* the Committee recommended that 
the use of siliceous abrasives in blasting apparatus 
should be prohibited and that more elaborate pre- 
cautions should be taken in the cleaning of castings. 
In the light of these reeommendations, the Minister 
of Labour and National Service proposes to introduce 
special regulations under the Factories Act, 1937, 
in factories in which the process is carried out. The 
principal requirements of the proposed regulations 
include (a) a general prohibition of the introduction 
of siliceous abrasives into blasting apparatus, and 
(b) more elaborate protective measures than those 
at present prescribed by the Grinding of Metals 
(Miscellaneous Industries) Regulations, 1925—which 
the new code would partly supersede—in connection 
with the blasting of castings. It will be observed 
that (a) applies to all industries, and that (6) is 
not confined to steel castings. A draft of the new 
special regulations has been prepared, copies of 
which may be obtained, price 1ld., from H.M. 
Stationery Office, York House, Kingsway, London, 
W.C.2. Any objections to the regulations must be 
sént, in writing, to the Minister of Labour and 
National Service, St. James’s-square, London, 
S.W.1, on or before July 24. 





* See ENGINEERING, Vol. 158, page 152 (1944). 
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AUTOMATIC CONTROL OF 
WATER-TUBE BOILER 
PLANT. 

By L. M. Jocxen, M.I.Mech.E., M.1.E.E. 


DuRine the past 15 years or so, the evaporative 
capacity and the physical dimensions of power- 
plant boilers have increased very largely, and, 
naturally, the development of these larger units of 
plant has given rise to certain problems, not only in 
design but also in operation. In addition to the 
appreciable increase in steaming capacity, the work- 
ing pressure and steam temperature have been 
increased to improve the heat cycle of the turbine ; 
and, although finality has by no means been reached, 
capital cost and metallurgical considerations become 
of greater importance as the steam conditions are 
raised to effect gains in the thermodynamic cycle. 

The cost of coal in the period mentioned has 
steadily increased and, at the present time on the 
majority of plants, it is approximately double the 
pre-war price, quite apart from any consideration of 
quality or suitability. Unfortunately, fuel prices 
have trended upwards for the past quarter of a 
century, and, despite the continuous efforts of the 
engineer to offset the cost by an improvement in the 
heat cycle, the author is of opinion that fuel costs 
will assume even greater importafice in the next 


The daily consumption of coal on even a medium- 
sized power-plant boiler is very appreciable and 
may easily have a value of some £350, so that the 
economic aspects of boiler house operation cannot be 
unduly stressed. The necessity of having properly 
trained operatives on modern boiler plant is slowly 
being realised by managements generally, although 
the euphonious title of “ stoker” or “ fireman ” is 
still used in mamy cases to designate the boiler 

rator or attendant who actually handles the 
t. : 

It is generally appreciated that instrument equip4 
ment has been the greatest medium in obtaining 
improved boiler-plant efficiency in the period under 
review, and centralised or group control has made 
great headway in the past few years on the larger 
boiler units. With such instrumentation, all the 
variable quantities can be continually observed and 
the necessary periodic adjustments easily and rapidly 
made by the boiler operator. 

With a complete instrument equipment, suitably 
centralised, and the various controls such as grate 
speeds or fuel feeds and fan speeds either directly 
or remotely operated, it will be obvious that the 
control of the whole unit is manual and is in the 
hands of the operator. Provided, then, that the 
operator is well trained and that his observations 
and judgment are sound, there should be no difficulty 
in maintaining a good standard of operating 
efficiency ; in fact, some of the largest boilers in. 
the country are being run to-day in the manner 
indicated. 

In practice, however, boiler-house conditions, un- 
fortunately, are never constant for any length of 
time, even in so-called base-load plants, and, as a 
result of his observations, the operator has to apply 
corrections which are largely dependent upon two 
factors, namely, the amount of the deviation, and 
the rate of change of the conditions. 

In manually-controlled plants where the steam 
output is stepped up im rapid increments, the 
operator generally speeds up the fans and stokers 
(or the fuel feeders, in the case of pulverised-fuel 
boilers) in his primary adjustments well in excess of 
the actual requirements, particularly where a num- 
ber of units are involved, and then later proceeds to 
a closer control in his secondary adjustments until 
@ measure of equilibrium is obtained. It is not 
uncommon practice, in some plants, to endeavour 
to keep a fairly steady load on certain boilers and 
to vary the loading rapidly on one or more of the 
units to suit the change in conditions; there are 
engineers who prefer this method, although it may 
detract from efficiency. 

It will be appreciated, therefore, that there is a 
heavy responsibility on the operator and that the 
results obtained depend upon his personal judgment 
and his mental reaction to the change of conditions, 





bearing in mind that the compensations required are 
really arrived at by a process of trial and error, 
involving a series of corrections. In this brief 
picture of manual control, it will be obvious that the 
human element is the all-important factor and that 
the necessity of maintaining close and trained super- 
vision is paramount, particularly where shifts of long 
duration are worked on the boiler plant. 

Considering now the application. of automatic 
boiler control, it will be of interest to discuss first 
the reasons for its adoption. In the pioneer stages 
of control development, it was generally applied for 
the purpose of reducing the amount and cost of 
labour and skilled supervision, bearing in mind that 
industrial coal was then relatively cheap, so that 
thermal efficiency was not always of first importance. 
In more recent years, however, it has been recognised 
that the primary value of automatic boiler control 
or combustion control lies in the improvement of 
boiler efficiency, and also that various other econo- 
mic factors are embodied in its adoption. 

Under manual-control conditions, there is always 
a loss of efficiency in everyday operation ; in other 
words, the day-to-day efficiency is always less than 
the standard or test figure, taking full quality into 
the equation. Similarly, with automatic control 
there is a loss of efficiency under day-to-day operat- 
ing conditions, but the difference between the results 
obtained and the standard is appreciably reduced, 
so that a higher overall thermal efficiency is main- 
tained 


The real object of any form of boiler control, 
of course, is to produce the required quantity of 
steam at the proper pressure and temperature at 
the highest “‘ commercial efficiency ” (as apart from 
pure thermal efficiency), so that the cost of fuel, 
labour, maintenance, repairs, etc., must receive 
very careful consideration. In all boiler problems, 
the efficiency of the plant is governed by two 
principal factors, namely, the furnace efficiency 
(heat release) and the boiler efficiency (heat absorp- 
tion), and these factors require separate analysis 
and treatment. The control of combustion includes 
the regulation of the operating conditions which 
influence the heat release in the combustion cham- 
ber, these being primarily the fuel supply and the 
air supply. 

It is not intended to give details here of any of the 
automatic-control systems which have been de- 
veloped, but a brief outline of the principal functions 
which such mechanisms have to perform may be of 
interest. In order of importance these may be 
classified as (1) the close control of combustion 
efficiency ; (2) the maintenance of steady steam 
pressure ; (3) the control of load distribution over 
all the boilers; and (4) the closer regulation of the 
steam temperature. 

In addition, the general and economic factors 
usually involved are a reduction in the consumption 
of auxiliary energy, better control of smoke emission, 
longer life of furnace refractories, reduction in the 
costs of stoker maintenance, and more freedom of 
operators for attention to other duties. Considering 
these functions in turn :— 

(1) Increased efficiency results from the fact that 
fuel, air and draught are regulated simultaneously 
in the proper proportions and for all boilers together. 
Variations in steam demand are compensated rapidly 
and smoothly and there are normally no sudden 
““ swipes ” or jumps in the rate of combustion, so 
that the process is carried on as it should be under 
good conditions of time, temperature and turbulence. 

(2) The maintenance of a steady steam pressure 
at the prime mover or other steam-consuming plant 
is a factor of importance, and is in favour of increased 
efficiency. At any time, the rate of heat release in 
the furnace is regulated so that the heat in the steam 
produced is in close relationship to that in the 
furnace 


(3) The distribution of load variations over all the 
boilers in use enables an improvement in meeting 
the demand to be made and promotes efficiency, as 
the units can usually operate over the best portion 
of their efficiency characteristic. 

(4) The steam temperature tends to be more 
even, owing to a more constant and slightly higher 
CO, content in the gases and hence in their tempera- 
ture, and doubtless, also, to a smoother heat release 





in the furnace. 





While the other general and economic factors 
mentioned are of appreciable importance, they will 
vary considerably in different plants, depending 
largely on the design and construction. It is of 
interest to mention, however, that automatic control 
maintains the furnace temperature within a narrower 
zone than is possible with manual control, so that 
the range of expansion and contraction of the re- 
fractories and pressure parts is reduced, with an 
improvement in maintenance costs, 

With reference to smoke emission, automatic 
control is certainly very useful when picking up 
load on comparatively cool boilers after slack or 
banking periods, and in some districts this is an 
important factor in normal times. It is certain that, 
in the near future, smoke emission from industrial 
chimneys will be more strictly observed and dealt 
with by the responsible authorities. 

The operation of an automatic-control system for 
modern water-tube boilers is usually effected through 
two or more controllers, although the better known 
and patented systems of control differ in respect of 
the methods employed. A mastér controller, which 
measures the changes of steam pressure due to load 
variations at the receiver or other datum point, is 
usually provided, and through relays it adjusts 
the speed of the induced-draught fans simultaneously 
on all the boilers. 

A furnace controller is usually essential. This 
measures the suction changes in the furnace and 
adjusts the forced-draught fan of a particular boiler 
to maintain balanced draught conditions. In 
addition, there is generally a controller which 
measures the air flow and adjusts the fuel supply 
in accordance with any alteration to this quantity. 
Another method utilises the master controller to 
send its impulses to the induced-draught and forced- 
draught fans of all the boilers simultaneously, so 
that the furnace-pressure controller of each unit will 
then correct for balanced draught conditions. 

The fuel supply must be in strict accordance with 
the air-flow conditions; this may be accomplished 
either by measurement of the air flow and direct 
balancing of the fuel supply against the air supply 
in agreement with a pre-determined fuel-air ratio, 
or the fuel feed may be controlled in accordance 
with the steam-air ratio. The actual operating or 
transmission system may be electrical, hydraulic 
or compressed-air, and all three methods have been 
successfully utilised in modern installations. 

It is essential, with any system of automatic 
control, to give very careful consideration to the 
arrangements adopted for the auxiliary drives if 
the best results are to be obtained from the installa- 
tion. The actual drives for the fans, stokers and 
other items of plant are usually electrical and the 
broad choice is between direct-current and alternat- 
ing current. The best all-round results are generally 
obtained from direct-current variable-speed motors 
with a 3:1 or 4:1 speed ratio; or the Ward- 
Leonard control system, which has proved very 
efficient, may be successfully adopted. Ordinary 
induction-motor drives are not so efficient as direct- 
current machines even if two-speed motors are 
adopted, and alternating-current commutator motors 
may be preferable where a large speed ratio is re- 
quired on certain auxiliaries. Hydraulic couplings 
with alternating-current induction-motor drives 
have also been applied with success. 

In regard to the economic aspect of automatic 
boiler control, it is generally conceded nowadays, 
with comparatively dear fuel, that one of the chief 
reasons for its installation is the undoubted reduc- 
tion in fuel consumption which can be obtained. In 
various plants, figures for improved thermal effi- 
ciency have been obtained ranging from 2 per cent. 
to 5 per cent. on actual tests on boiler units equipped 
with automatic control; but the author would 
suggest that the lower figure should be taken when 
making estimates to cover long-period working, 
such as a year. 

On fi and industrial plants, the saving may 
well reach the higher figure, but where modern 
power-plant boilers are in use, operated by skilled 
men, @ fuel saving of from 1 per cent. to 2 per cent. 
per annum can ‘be obtained. Much depends, of 
course, on the design of the plant, the variability 
of the load and the class of fuel utilised. Even 
assuming the veny moderate figure of, say, 1-5 per 
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cent. per annum gain” in boiler-house efficiency as 
compared to manual control, it will be seen that, 
on 83 per cent. efficiency the saving on the fuel bill 
will be approximately 1-78 per cent. per annum. 

It is rather difficult at the present time to give 
reliable costs of an installation, but an electrically- 
controlled system will probably cost about 2 per 
cent. of the total capital cost of the boiler plant, 
excluding buildings and other civil engineering 
works. In the majority of cases, the saving of fuel is 
sufficient to recover the capital cost of the installa- 
tion in some three or four years of operation, 
although, of course, each case must be considered on 
its merits. There is no doubt that, as an invest- 
ment, automatic control pays good dividends, and 
even on base-load plants the cost is recovered long 
before the useful life of the plant is approached. 





OBITUARY. 


SIR WILLIAM PRESCOTT, BT.,C.B.E. 


WE note with regret the death of Colonel Sir 
William Prescott, Bt., which occurred at his home 
at Godmanchester, Huntingdonshire, on June 19. 
William Henry Prescott, who was chairman of the 
Metropolitan Water Board from 1928 until 1940, 
was born at Blackburn, Lancashire, on March 26, 
1874. After serving an apprenticeship of four 
years in the office of the county borough engineer 
of Bootle he acted for a time as assistant borough 
engineer of Grimsby, and, in August, 1897, was 
appointed borough engineer of Reigate and Redhill. 
Prescott occupied this position for three years, and 
among other works, designed and built plant for 
the bacteriological treatment of sewage which 
attracted a good deal of attention at the time. In 
November, 1900, he was appointed chief surveyor 
and water engineer to the Tottenham Corporation, 
Middlesex. At this period in his career he decided 
to read for the Bar and became a barrister-at- 
law of Gray’s Inn in 1909. In 1910 Prescott was 
appointed chief engineer to the Tottenham Corpora- 
tion and was also made consulting engineer to the 
Tottenham and Wood Green Joint Drainage Board. 
In 1914 he went overseas with the British Expedi- 
tidnary Force in command of the 222nd Field Com- 
pany, Royal Engineers, but was invalided home 
in the following year. 

On recovering his health Prescott resumed his 
duties as chief engineer at Tottenham, but resigned 
office on election as Member of Parliament for 
North Tottenham ‘n December, 1918. He was 
made a C.B.E. in 1920, and, after leaving the House 
of Commons in 1922, received a knighthood. He then 
opened a practice as a consulting civil engineer, 
first at Tottenham and subsequently in the Temple, 
E.C.4, In recent years much of his time was de- 
voted to public affairs. In addition to his work 
as chairman of the Metropolitan Water Board 
he served as High Sheriff of Middlesex and of Cam- 
bridgeshire and Huntingdonshire; alderman, and 
in 1936-37, chairman, of the Middlesex County 
Council; and vhairman of the Middlesex Drainage 
Committee. Sir William, who was created a 
baronet in 1938, was Honorary Colonel of the Ist 
A.A. Divisional Signals (T.A.), Royal Signals. He 
was a member of the Institution of Mechanical 
Engineers and of the Institution of Civil Engineers, 
a Fellow of the Royal Society of Arts, and a past- 
president of the British Waterworks Association and 
of the Institution of Sanitary Engineers. He was 
also an honorary member of the Institution of 
Municipal and County Engineers. 


MR. W. H. GRIEVE. 


WE regret to record the death, on June 7, at the 
age of 65, of Mr. William Henry Grieve, chairman 
and managing director of Messrs. Lightalloys, 
Limited, and for many years one of the best-known 
figures in the British aluminium-alloy founding. 
Mr. Grieve received his engineering education in the 
technical school at Sunderland and at Armstrong 
College (now King’s College), Newcastle-on-Tyne, 
and served a five years’ apprenticeship to marine 
engineering at the Scotia Works of Messrs. Rich- 
ardsons, Westgarth and Company. In 1901, he 





joined the staff of Messrs. C. A. Parsons and 
Company, Newcastle-on-Tyne, remaining at their 
Heaton Works until 1904, when he went to Australia 
as their resident engineer there. He held this 
position until 1915, when he returned to England to 
become general manager of the Dagenham Dock fac- 
tory of the Ministry of Munitions. After the ter- 
mination of the war, he became associated with 
Messrs. Lightalloys, Limited. He joined the board 
in 1924 and became managing director in 1929. 
Since 1940, he had been chairman also. For many 
years, during the absence in Australia and the 
United States of Mr. A. G, M. Michell, F.R.S., Mr. 
Grieve represented him on the board of Michell 
Bearings, Limited. He was also a directer of the 
Manganese Bronze and Brass Company, a member 
of the British Non-Ferrous Metals Research Associa- 
tion and, until recently, deputy chairman of the 
Light Metal Founders’ Association. He was a mem- 
ber of the Institute of Metals and an associate of 
the Institution of Locomotive Engineers. 





MR. C. F. DENDY MARSHALL, M.A. 


Few outside of the engineering industry can have 
identified themselves so closely with any branch of 
engineering as did Mr. C. F. Dendy Marshall with 
the development of railways in general and of the 
steam locomotive in particular. In this field he 
was recognised as an authority whom few could 
equal in expert knowledge and certainly none could 
excel in pai ing historical research, and his 
death on June 14 will be a cause of regret to many 
more than even his wide circle of friends. 

Chapman Frederick Dendy Marshall was born on 
November 15, 1872, and was educated at Hurst- 
pierpoint and at Trinity College, Cambridge, where 
he studied engineering and law, and took a B.A. 
degree. He was called to the Bar of the Inner 
Temple in 1898, but never practised, preferring to 
devote himself to technical pursuits, with a strong 
bias towards the history of locomotive development. 
Except that, during the last war, he was a technical 
examiner in the Inventions Department of the 
Ministry of Munitions and also acted as manager of 
The Ministry of Munitions Journal, he held no official 
position, but worked steadily at his self-appointed 
task of rescuing from oblivion the technical and 
other details of locomotive design and construction, 
especially in this country. The greater part of his 
published writings on this and other subjects 
appeared first in the pages of the technical Press, 
several of his studies being reprinted subsequently 
in book form. They include The Resistance of 
Express Trains, which appeared in 1925, and 
Two Essays in Early Locomotive History (1928), 
an accepted classic in this specialised field. The 
mathematics of the railway train, exemplified by 


the former work, continued to interest him, as was to 


indicated by a paper on “‘ The Motion of Railway 
Vehicles on a Curved Line,” which was awarded 
the George Stephenson Research Prize of the 
Institution of Mechnical Engineers in 1932. His 
historical writings, however, attracted the most 
attention, and brought him commissions to write a 
number of excellent books. A Hundred Years of 
Railways and his Centenary History of the Liverpool 
and Manchester Railway appeared in 1930, A 
History of British Railways down to 1830 in 1938, 
and Early British Railways in 1939. In 1936, he 
compiled the History of the Southern Railway, the 
early chapters of which were illustrated by repro- 
ductions of some fine prints from his own remarkable 
collection of material of all kinds bearing on railway 
history. Mention should be made, too, of his 
memoir of The British Post Office from its Beginning 
to the End of 1925, which was awarded the Crawford 
Medal of the Royal Philatelic Society. 

Mr. Dendy Marshall was a member of the In- 
stitution of Locomotive Engineers, and a founder 
member of the Royal Aeronautical Society. He 
was a founder member also of the Newcomen 
Society, of which he was president from 1934 to 
1936. He was interested in many branches of 
technology—as witness his Notes on the Variation of 
Atmospheric Conditions with Altitude, published by 
H.M. Stationery Office—but principally in railways 
and railway locomotives; in that field, his re- 
searches have been definitive and his position as an 
authority is assured. 





ELECTRICAL CONTACT SPRINGS. 

Tue subject discussed at a meeting of the Radio 
Section of the Institution of Electrical Engineers, held 
under the chairmanship of Mr. H. L. Kirke on Tues- 
day, May 22, was that of electrical contact spri 
The diseussion was opened by Dr. L. B. Hunt, M.Sc. 
and Dr. H. G. Taylor, A.M.LE.E., who pointed out, 
in their introductory remarks, that the characteristics 
on which the design of a spring is based, were gene- 
tally the pressure requi to secure a sati 
contact and the amplitude of the movement from the 
unstressed position. The materials most often used for 
contact springs were nickel-silver, phosphor-bronze or 
beryllium-copper. Sometimes cadmium-copper, chro- 
mium-copper or brass were used. The limiting features 
were the stress induced in the material and the ques- 
tion whether it would withstand the prevailing corro- 
sion conditions. The higher the safe stress which a 
material could withstand, the r was the per- 
missible deflection. For static loads it was possible 
to compare materials on the basis of their proof stress, 
namely, the stress which gives a permanent set of 
0-1 per cent., though, of course, the working stress 
should be less than this. If the loading of a spring was 
repeated at frequent intervals, fatigue was liable to 
occur, and a lower stress had to be employed. 

“* Springiness ” depended on the ratio of the maxi- 
mum safe operating stress to the modulus of elasticlty. 
A material having a low modulus would therefore 
have a higher deflection for a given applied force than 
one having a high modulus. For this reason copper 
alloys with a modulus of less than two-thirds that of 
steel were in many cases more suitable. This was of 
importance in cases in which there was a tolerance on 
the size of a spring contacting member, since the 
maximum size must not overstress the spring, and the 
minimum size must still provide adequate contact 
pressure. Beryllium-copper was the most spri of 
possible materials, followed by phosphor-bronze. 

pper was the least springy, owing to its low proof 
stress. Precipitation-hardening alloys, such as beryl- 
lium-copper, the advantage that their best pro- 
perties were produced by heat treatment, and any 
necessary forming could be done prior to this operation. 
With non-heat-treatable alloys, on the other hand, the 

of forming was limited by the permissible 
sacrifice of spring properties, since, clearly, the harder 
the material the greater was the necessary deflection 
to produce a given permanent set, and therefore the 
greater the stress and risk of fracture. Springs often 
required the formation of right-angled bends and the 
minimum permissible radius of these varied with the 
type of material, with its hardness, and with the direc- 
tion of the bend with respect to the direction of rolling 
of the material. A summary of a long series of tests 
previously given in a paper by Drs. Hunt and Taylor, 
entitled “ Electrical Contact Springs’ and published 
in the Journal.* 

In many cases the material of which a contact spring 
was made was suitable for the actual contact, but 
where pressures were light and a very low contact 
resistance was required, special materials must be 
employed. Platinum was widely used for this purpose. 
Platinum, rhodium and gold gave complete resistance 
ishing. For jcular circumstances, silver 
was a valuable contact material, but it was unsuitable 
in the presence of sulphur compounds.  Electro- 
deposition of contact materials was widely used and 
was the only practicable way of using rhodium, which, 
in addition to being entirely resistant to tarnishing at 
ordinary temperatures, remarkable wear- 
resisting properties. Its Vickers diamond-pyramid 
hardness number might be as high as 800. 

In the subsequent discussion, in which five speakers 
took part, it was apparent that the current ‘ice 
of leaving the choice of alloy composition and cold- 
working temper to the judgment of the metal manu- 
facturer, after showing him drawings of the part to be 
produced, did not altogether find favour with component 
manufacturers. They called for more detailed methods 
of specifying physical properties in order that tests 
might be devised to check the uniformity of successive 
batches of raw material. The metallurgists, on the 
other hand, thought that tests of modulus, proof 
stress and Vickers hardness were sufficient to control 
the product. The range of tempers available from 
cold-rolling could be related to the Vickers hardness. 
Difficulties in working some of the modern spring 
alloys were discussed; among these were change of 
shape during heat treatment, and the possible deteriora- 
tion of silver plating on re-entrant surfaces which had 
to be plated before forming and heat treatment. It 
was pointed out that the first of these two difficulties 
might be overcome by “nesting” and wiring parts 
which would fit together to give mutual support ; other- 
wise jigs would have to be devised. Normally, the 
temperature required for heat treatment should not 





* Jl. I.E.E., vol. 92, Part III, No. 17, page 38 (March, 
1945). 
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affect silver plating, but if it did, the solution was to 
use bimetallic strip in which the contact and spring 
metals were rolled together. 

If component manufacturers wished to make the 
best use of improved spring alloys they would have to 
modify the desiga of contacts; many complicated 
shapes could only be formed in 70/30 brass. ry- 
type wafer-switch contacts—formerly of silvered brass 
—were now being made in 50/50 copper-silver alloy. 
This was a better spring material, but required a higher 
contact pressure to give a low contact resistance. The 
performance of platinum in relay contacts could still 
be regarded as the standard by which other metals 
should be judged. -Gold alloys with silver, nickel or 
zireonium had been used in enemy countries, but were 
in the nature of substitutes. In high-speed telegraph 
relays a palladium-copper alloy gave greater freedom 
from cratering and pick-up. This alloy also gave 
good results in contact with nickel-chromium wire. 
Rhodium-plated phosphor-bronze or beryllium-copper 
contact arms were also successful in this application. 

Rhodium was an excellent contact material for use 
in radio-frequency circuits where a low and uniform 
contact resistance was essential. Platinum and 
palladium had been used, but were inferior to rhodium 
from the point of view of mechanical wear. Silver-to- 
silver contacts were useful when good wiping action 
could be provided. For slide-wire contaede 1i0diione- 
to-rhodium or rhodium-to-silver gave good results. 
In the latter case, the track should be silver and the 
contact rhodium, otherwise a silver smear would be 
left, which might tarnish. In his concluding remarks 
the chairman said that the subject, although somewhat 
specialised, was nevertheless of first importance as 
there were few operations in radio engineering which 
did not involve the use of spring contacts. If the 
discussion resulted in the production of better valve- 
holders, he would regard the time as well spent. 





SPINNING AND PANEL BEATING OF 
ALUMINIUM ALLOYS. 


In spite of the very great strides made in recent 
years in the forming of aluminium alloys by mechanical 
mass-production methods, the course of the war has 
increased rather than diminished the importance of 
methods of hand-forming, such as spinning and panel 
beating. In certain cases, the spinning process 
decided advantages, as a means of production, owing 
to the low cost of the chucks or formers employed 
compared with that of press tools. The process; 
however, is often used in conjunction with a press, 
initial forming being carried out by pressing and the 
subsequent more complex shaping by spinning. Owing 
to the ease with which it is worked, its ductility 
and freedom from excessive and harmful work-harden- 
ing and season-cracking, aluminium is probably the 
most commonly spun metal. Aluminium-manganese 
alloys can be spun with practically the same ease as 
pure aluminium, but aluminium-silicon alloy hardens 
much more rapidly and considerably less work can 
be done before the metal hardens to the extent of 
cracking. While spinning lathes are generally of 
simple design, they must be rigidly constructed in 
order to resist the stresses imposed. As a rule, the 
spindle is arranged for cone-pulley drive, providing 
three or more changes of speed, although in some cases 
direct electric drive is employed. Where the spindle 
is carried in plain bearings these should be of ample 
dimensions, but, in modern machines, ball or roller 
bearings are usual. In the tailstock of spinning 
machines, a revolving centre is fitted, as the usual 
lathe centre is often unsuitable for the heavy work 
that the tailstock centre must withstand. These 
revolving centres are fitted with ball bearings to enable 
them to run at high speeds, under heavy pressure, 
without undue heating. For heavy work the lathes 
should be provided with a pressure bearing to take the 
thrust.of the work. A T-support which can be ad- 
justed and clamped in any desired position is provided ; 
it is adjustable vertically and can also be swivelled 
horizontally. The upper surface of the support is 
hardened and provided with a number of holes for the 
reception of the peg used as a fulcrum, against which 
the spinning tool is levered. 

Owing to the high ductility of aluminium and its 
alloys, much greater spindle speeds are possible than 
with other metals, though, of course, the thicker the 
stock used the slower must be the speed employed. 
Recommendations for the spindle speeds suitable for 
various chuck diameters, when spinning aluminium, 
are given in a bulletin on the subject recently published 
by the Wrought Light Alloys Development Associa- 
tion,* Union Chambers, 63, Temple-row, Birmingham, 2. 
‘Thus, for chuck diameters of from 3 in. to 6 in., a 
spindle speed of 2,000 r.p.m. is recommended ; for 
diameters of from 7 in. to 10 in., the speed should be 





* Spinning and Pa: Beating of Aluminium Alloys. 
Information Bulletin No. 9. [Price 1s.] 








1,500 r.p.m.; for diameter from 11 in. to 14 in., 
1,000 r.p.m.; and for diameters from 15 in. to 20 in., 
500 r.p.m. The chucks or formers may be made of 
aluminium alloys, steel, cast iron or hardwood, depend- 
ing on the number of parts and the quality of finish 
required. For short runs, the chuck is usually made 
of wood; lignum vite gives the longest life but is 
expensive. Maple is bly the wood most com- 
monly used ; beech and birch, which are also employed, 
have a tendency to compress with the grain and have 
to be trued. Wood chucks ‘may be cheaply built in 
laminations so that the contour may be readily changed. 
Metal chucks should be finished on a lathe. 

During the spinning operation, the workman can 
feel the metal “ flow” beneath the tool. If the metal 
becomes work-hardened, tem restoration “of 
workability may be obtained by heating the partially- 
formed blank with a torch while it is rotating in 
lathe. Should it become necessary, however, the 
blank must be removed from the lathe and annealed 
quickly to prevent grain growth. Immersion in a 
molten nitrate bath or air furnace at from 340 deg. 
to 420 deg. C. is satisfactory for small articles. The 
time varies from 30 seconds to several minutes, 
depending on the thickness of the metal. The annealing 
of aluminium-clad alloy spinnings is inclined to be 
rather more critical than that of uncoated material. 
One works which specialises in the spinning of Alclad 
sheet to specification D.T.D. No. 390, anneals the 
material at from 380 deg. to 400 deg. C., after which 
the parts are placed in a tempering oil bath at from 
230 deg. to 260 deg. C. for 20 minutes, the oil being 
subsequently washed off in paraffin. The heating in 
oil is said to give a softer material and to provide a 
considerably better surface finish, factors of particular 
importance where the spin is severe. Adequate lubri- 
cation is essential owing to the friction between the 
head of the spinning tool and the disc being spun. For 
small work, beeswax, tallow and lard oil, mixed with 
white lead or vaseline, may be used. When spinning 
large-diameter blanks requiring heavy pressure, how- 
ever, these lubricants are not satisfactory, and ordinary 
yellow soap is recommended. 

Essentially, panel-beating is a hand method of pro- 
ducing hollow forms by hammering. With forging, it 
is probably the most ancient of the metal-making crafts ; 
its vocabulary is traditional and still largely unstan- 
dardised, the terms employed varying from district to 
district and workman to workman. Nevertheless, the 
panel-beater’s craft still retains its place in engineering 
as an essential means of fabricating special parts. 
Three types of blow can be struck on sheet metal, 
namely, a solid Blow, an elastic blow, and a floating 
blow. In the first case, the work is struck solidly over 
a solid metal anvil or head ; in the second, either the 
tool or the head (or both) is made of a resilient material 
such as wood ; in the third case, that of a floating blow, 
the anvil or head is not directly under the hammer. 
Light-alloy sheet material up to No. 18 s.w.g., and in 
some cases even up to No. 16 s.w.g., can be satisfactorily 
hand beaten by wooden mallets into double-curvature 
forms. The usual practice is to beat the metal in a 
suitable recess in a wood block or upon a sand bag, in 
what is known as the hollowing or ‘“‘ blocking ” process. 
Alternatively, the metal can be hammered into a wood 
block hollowed out to the shape of the work. Another 
method is that of raising the metal by means of floating 
blows over steel or wood heads, or, in the case of simple 
shapes, on wood formers. The raising process can be 
speeded up considerably by “taking in” or making 


tucks at the edges of the metal. This method is | the 


generally called * puckering,” and, after being made, 
each pucker must be eliminated by careful blows to 
drive the metal into itself, so thickening the work at 
the edges. An experienced panel-beater employs the 
beating method suitable to the work in hand, complex 
shapes often being beaten up by using both the hollow- 
ing and the puckering methods. For light-gauge 
material too much hollowing or blocking is not to be 
recommended, as it tends to thin the metal unduly. 
As puckering can be carried out very successfully on 
aluminium-alloy sheet this method is definitely the 
better to use during most of the shaping process. In 
the beating process, aluminium sheet hardens and it 
becomes necessary, at intervals, to anneal the metal. 

Planishing is the finishing process by which the work 
piece is smoothed off and set into the correct shape. It 
may be done with a flat steel hammer, with a wheel, or 
with a combination of both. The wheeling machine 
consists simply of two wheels, one practically flat and 
the other convex, meeting at a. common centre. The 
lower, convex, wheel is a free wheel, 2 in. or 3 in. in 
diameter, on a spindle carried by a vertieal arm which 
can be raised or lowered by a screw movement to 
regulate the pressure. The upper, flat, wheel, 6 in. or 
8 in. in diameter, is carried on a horizontal shaft. The 
production of aircraft duct-work constitutes a typical 
example of the panel-beater’s craft. Pipe bends and 
other parts are formed of two cheeks which are shaped, 
planished and welded together, the welded seams. being 
given a final planishing. 








LABOUR NOTES. 


Drscusstne the “tasks ahead,” the author of the 
editorial notes in the June issue of the Amalgamated 
Engineering Union’s Journal writes:—‘ There is 
general agreement that many commodities will remain 
in short supply, and that the next few years will be 
formative ones and of first-class importance to trade 
unions in general and the A.E.U. in particular. No 
doubt, many who transferred to our industry from 
other employments will tend to revert to their original 
occupations, but this will not wholly solve the problem. 
The capacity to absorb those who wish to remain in 
engineering is.a question we are at present unable to 
answer, more especially if the promise of full employ. 
ment is to be implemented without irritating delays, 
and signs are not lacking that the vexed question of 
redundancy will not be settled without some difficulty 
and heartburnings.” 





“There are also,’ the writer continues, “‘ the rein- 
statement rights of our members, who were drafted to 
the Forces, on their return to civil life, and the recovery 
of time lost through interrupted apprenticeships. We 
shall also, no doubt, have our quota of war-injured mem- 
bers, who will be in the category of disabled persons, 
and for whom rehabilitation arrangements will have to 
be made. These are a few of the matters affecting our 
membership that follow the advent of peace to which 
our minds and energies must be directed now that the 
nightmare of war in Europe has vanished.” 





Mr. Tanner has been re-elected President of the 
Amalgamated Engineering Union on the first ballot. 
His poll was 54,017, while the combined polls of three 
opponents—Mr. F. T. Smith, 7,439; Mr. P. Castle, 
5,079 ; and Mr. J. Dunne, 4,87}—was only 17,789. Mr. 
Tanner’s new three years’ term of office will begin on 
September 5. 





At the end of May the membership of the Amalga- 
mated Engineering Union was, according to returns 
received from branch secretaries, 864,271—a decrease 
of 2,523—-compared with the total at the end of April. 
During May, sick benefit was paid to 7,192 members— 
a decrease of 746—superannuation benefit to 14,325— 
an increase of 118—and donation benefit to 695—an 
increase of 200. The total number of unemployed 
members was 1,529—an increase of 301. 





The National Committee of the Amalgamated Engin- 
eering Union adopted last week a resolution instruct- 
ing the executive council to take immediate action to 
secure the guaranteed weekly wage for all redundant 
workers until they had been directed to other suitable 
employment. The executive has also urged, in the 
resolution, to press the Government to state now its 
plans for using factories, machine tools and labour in 
the transition period. ‘We must organise and 
agitate,” declared a delegate, “‘ so that redundanvy in 
the midst of plenty shall not exist.” 





A resolution calling upon the executive to expedite 
the negotiations for a 40-hour working week in the 
engineering industry, without reduction in pay, was 
carried. The view was expressed, in the course of the 
discussion on it, that the change would tend to keep 
members of the union fully employed during and after 
change-over from war to peace-time production. 
Another resolution, which was adopted, instructed the 
executive to approach the employers for an agreement 
on the subject of a two weeks’ annual holiday with pay 
and ten days’ statutory holidays with pay covering 
bank and local holidays. 





A composite resolution viewing with concern the lack 
of control of mergers and cartels was adopted, and 
pressing the executive to continue to urge the Labour 
Party and the Trades Union Congress to demand that 
the Government should hold a public inquiry into their 
activities. In another resolution, which was passed, 
the Committee instructed the executive to approach 
the other engineering unions with a view to making an 
application to the employers for a substantial increase 
in the minimum rates laid down in the agreement of 
1944. 





The Trades Union Congress, in a statement issued on 
Saturday last, says that it does not expect any Govern- 
ment to embark precipitately upon a vast programme 
of complete public ownership of all industries and ser- 
vices. But it regards the public ownership of basic 
industries like coal and power, iron dnd steel, and 
internal rt services as an immediate necessity. 
“ The T.U.C.,” the statement continues, “ knows well 
that modern industrial technique makes it possible both 
to produce the goods needed for reconstruction and the 
improvement of living standards, and to take a great 
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step forward in providing increased leisure for all work- 
people.” 





“ Accordingly,” the declaration of policy goes on 
to say, “ the T.U.C. has plans for legislation which will 
facilitate the introduction of a 40-hour week throughout 
industry without reduction of wages and provide for a 
fortnight’s holiday with pay for all workers. Unless a 
beginning is made with this major industrial reform, 
privately-controlled industry in the immediate post-war 
period will meet the requirements of reconstruction by 
its normal methods of increased overtime, and, when 
the immediate need is passed, hours of work will be 
increased, wages will be cut, and a slump will follow.” 





The report of the General Executive Council of the 
Transport and General Workers’ Union for 1944 states 
that despite all the difficulties arising from redundancy, 
redirection, and other factors, the membership has been 
maintained at a high level, and it has been possible to 
consolidate to a great degree the considerable influx of 
membership that has taken place since the outbreak of 
war. At the end of the year, the membership was 
1,070,470—practically double what it was when the 
hostilities began. The number of women members was 
215,139. 





The total income during the year was 
1,617,2171. 138. 9d., of which 1,504,683. lls. 4d. repre- 
sented contributions. Of 94,239 members serving with 
the Forces, 71,694 have been excused contributions, the 
rest paying 3d. a week. The sum paid out in cash 
benefits in 1944 amounted to 268,2531. 9s. 3d.—making 
the total paid during the 22 years of the union’s exist- 
ence no less than 7,022,599/. ls. 84d. In compensation 
payments and other forms of legal recovery, the 
amount secured for members by the union, during the 
year, totalled 1,090,109/. 13s. lld. bringing the sum 
recovered in compensation and damages since 1922 up 
to 5,327,0891. 4s. 





During the year, the executive placed to the General 
Fund Reserve the sum of 479,5841. ls. 9d. The 
financial position of the union at the end of the year was 
therefore :—General Fund, 3,098,8601. 11s. 04d. ; other 
funds, 353,6661. 15s. lId.; total, 3,452,5271. 6s. 11d. 


The annual congress of the National Union of General 
and Municipal Workers—which took place at Hastings 
last week—unanimously adopted a resolution pledging 
the organisation to strive whole-heartedly for post-war 
economic freedom and equality of opportunity as 
between sexes, and paying tribute to the contribution 
made to the war effort by the union’s women members. 





The general secretary, Mr. Charles Dukes, moved a 
resolution favouring limited continuation of controls 
so long as was necessary to ensure that raw materials 
were directed to essential industries and to facilitate 
export development. Price control until the danger of 
inflation was past was advocated in the resolution— 
which was adopted—and also the ending as soon as 
possible of the control and direction of labour. 





According to the Manchester Guardian, the Ministry 
of Supply, through the Cotton Control, has sent a com- 
munication to cotton-trade employers with regard to 
the release of key men from the Forces, It is pointed 
out that under Class B of the demobilisation scheme 
only a limited number of persons will be released, but 
in exceptional cases key cotton employees will be 
released. Cotton employers, therefore, have been 
asked to supply the names of operatives whom they 
would like to be returned to the mills. It is reported 
that progress in restarting closed mills is being impeded 
by the absence of skilled men, and many employers 
have decided to make application to the Ministry of 
Labour for releases. 





Under revised legislation the Federal rule that lia- 
bility for industrial accidents applies to all individual 
and collective undertakings, charitable institutions, and 
domestic employers, has come into force in Brazil. thus. 
all wage earners are covered with the exception of 
technical advisers not permanently working for the 
employer, and salaried employees who earn more than 
1,000 cruzeiros a month and are insured under more 
favourable conditions. The legislation also applies to 
persons employed by the State, semi-State institutions, 
undertakings holding a concession for public services, 
and convicts. 





The liability rests with the employer, or in the case 
of contract work, jointly with the employer and the 
contractor, who, in turn, is jointlyresponsible with 
sub-contractors. 








THE EFFECT OF CHEMICALS IN 
WATER SOLUTION ON FIRE 
EXTINCTION.* 

By J. Bryan, M.Eng., A.M. Inst.C.E., and D. N. Surru. 

(Concluded from page 460.) 

Tue development of a standard reproducible fire and 
a method for recording continuously its loss in weight 
have been described in Part I of this report (page 457, 
ante). The results have also been recorded of tests 
carried out to determine the relative efficiency of solu- 
tions of several compounds as Swear ing agents. 
These showed that dilute solutions of the following 
chemicals are distinctly superior to water ; ammonium 
phosphate, ammonium borate, ammonium chloride, 
ammonium sulphate, zinc chloride, calcium chloride, and 
boric acid, It was also indicated that the increase in 
effectiveness was dependent on the relation between 
the rate of application of the solution and the size of 
the fire, and, for the purpose of the experiments, a rate 
of application was adopted which showed a maximum 
effect. In consequence, the method of test was pri- 
marily a qualitative one designed to select effective 
chemicals, and it was emphasised that the quantitative 
results obtained would not necessarily apply to the 
extinction of fires generally. It is obvious that in 
practice the rate of application of liquid relative to the 
size of a fire is not constant and may vary with every 
fire encountered. In consequence, before a quantitative 
assessment of effectiveness can be obtained, it is 
necessary to study the variation due to different rates 
of application. Experiments were, therefore, con- 
tinued to evaluate this quantitative effect with regard 
to the more effective of the chemicals tested and to 
determine, as far as possible, to what extent they would 
be superior to water in actual fire-fighting practice. 

Modification of Method of Test.—For various reasons 
it was decided at the commencement of the previous 
tests to use a stirrup-pump jet applied intermittently. 
Although satisfactory for the particular purpose in 
view, subsequent experience indicated that intermittent 
application, permitting recovery of the fire between each 
application,is not so effective as a continuous application 
at the same overall rate and the periodic recovery of the 
fire introduces factors of some doubt when applying 
the quantitative results to practice. It was decided, 
therefore, that the further experiments should be carried 
out a a continuous application of the solution 
which, of course, meant using much smaller jets than 
that of the standard stirrup pump. Before proceeding 
with the new series of tests with continuous appli- 
cation of the solution, it was considered desirable to 
investigate the possibility of increasing the intensity 
of the fire and the possibility of variation in extinguish- 
ing effect at different stages of burning. 

The intensity of the fire can be increased by in- 
creasing the rate of production of heat, that is, by 
burning more fuel, or by reducing the loss of heat. 
It was not considered desirable to increase the size of 
the fire so an attempt was made to reduce the loss of 
heat by surrounding the fire with a screen of galvanised 
sheet steel, 8 ft. high by 7 ft. in diameter, with the 
object of reflecting the radiated heat back to the fire. 
A vertical opening was left in the screen to permit the 
application of extinguishing liquid and four tests were 
carried out with water and with 1 per cent. ammonium 
phosphate solution at two different rates of application. 
The times required to extinguish the fires are given in 
Table II, together with the comparable times on un- 














TABLE II. 
| Time to Extinguish. 
yo Ay Minutes. 
Extinguishing tle. 
Solution. Gallons e a U a 
per Min Fire. Fire. 
Water.. he - 0-230 5-3 5-4 
Ammonium phos- 
phate . = 0-230 2-2 2-0 
Water... 6 a 0-325 1-9 1-8 
Ammonium phos- 
te . + 0-325 1-5 1-4 














screened fires. Although the weight recording indi- 
cated a much faster burning of the screened fires, the 
very slight increase in resistance to extinction was con- 
sidered insufficient to warrant the use of the screen 
and its use was eeemien, 3 abandoned. 

In the previous tests the fire had been allowed to 
burn for four minutes before application of the extin- 
guishing liquid. In order to determine whether the 
re time varied with the stage reached by the 
fire, matched fires were allowed to burn for times of 
4 minutes, 6 minutes and 10 minutes, respectively, 





* Part II of report on investigations conducted at the 
Forest Products Research Laboratory, Princes Ris- 
borough, Aylesbury, Bucks. Department of Scientific 
and Industrial Research. 


for as long as was necessary to test t 


before applying the liquid at a uniform rate. The 
times for extinction, using water and a 1 per cent. 
solution of ammonium phosphate, are set out in 
Table III. These figures show that the effect of the 














TABLE III. 
Time to Extinguish. 
Minutes. 
Burning 

Period. 1 Per Cent. 
Minutes. Water. Ammonium 
Phosphate. 

4 3-3 1-9 

6 5-4 2-0 

10 8-8 3-9 











chemical is relatively the same at different stages of 
burning, but they also indicate that the resistance to 
extinction increases « the fire is allowed to burn longer 
before extinction is commenced. ‘The significance of 
the latter effect is discussed later, but it was decided for 
future tests to standardise the time of initial burning 
at 6 minutes instead of 4 minutes in order to take 
advantage of the increased resistance to extinction and 
still leave a substantial amount of fire capable of burning 

s less effective 
extinguishing applications. The amount of wood wool 
mentioned in Part I of this report as being used for 
ignition was increased to ? lb. and the } in. square 
kindling wood was reduced to 2} lb. The wax taper 
formerly employed for igniting was abandoned and a 
gas jet used; apart from these modifications, no other 
alteration was made to the standard method of test 
previously described. 

Experimental Resulis.—The more detailed series of 
tests was confined to two chemicals which the previous 
results had indicated as being most suitable for prac- 
tical application on the grounds of effectiveness, cost 
and minimum corrosive effect. These chemicals were 
Faspos No. 2 and calcium chloride. Faspos No. 2 is 
a product of Imperial Chemical Industries, Limited, 
and consists essentially of mon-ammonium phosphate. 
Where the term ammonium phosphate is employed 
hereafter, it must be understood to refer to the 
compound product and not to the pure chemical. 
Anhydrous calcium chloride was used for making up 
the solution and all s of concentration refer to 
the pure salt. The liquids were applied as continu- 
ous jets at a constant pressure of 30 Ib. per square 
inch. This gave a nozzle velocity of about 55 ft. per 
second, the delivery being regulated by using different 
sizes of ‘‘ Amal” jets. The time for extinction was 
taken from the weight record as being the time from 
the commencement of the application of the solution 
to the point when the fire structure to gain 
weight. This definition, while agreeing generally 
with visual estimates of extinction time, is inde- 
pendent of personal errors and is based on logical 
argument. In the case of ammonium phosphate, 
concentrations of 1 per cent., 4 per cent., and 16 
per cent. were tested and in the case of calcium 
chloride, concentrations of 4 per cent. and 16 per cent. 
The rates of pee for each concentration were 
varied from a low rate just insufficient to extinguish 
the fire to a higher rate capable of extinguishing it in 
less than one minute. 

The results have been summarised graphically in 
Figs. 15 and 16, page 498. The vertical scales show 
the rate of delivery of the extinguishing fluid in gallons 
per minute, and the horizontal scales show the times, 
in minutes, taken to extinguish the standard fires. It is 
clear that if water is applied heavily enough the fire can 
be extinguished almost instantaneously, and that, in 
these circumstances, there is Hardly any advantage to 
be gained by adding chemicals to the water. On the 
other hand, if the water is applied at a rate just insuffi- 
cient to extinguish the fire it merely serves to prolong 
the time for it to burn out, and in this case even a 
small addition of chemical to the water will bring ‘the 
fire under control in a relatively short time. It is 
evident, therefore, that the superiority of any solution 
over water is not a constant quantity which can be 
reatlily expressed as a constant numerical factor, but 
is a property that depends upon the ratio of the delivery 
to the intensity of the fire. In examining these two 
graphs it should be noted that Fig. 15 refers to ammo- 
nium: phosphate and Fig. 16 to calcium chloride. In 
bo the top curve represents the results 
obtained from water only, the lower curves representing 
those from solutions of the chemicals, the concentration 
of which is indicated by the percentage figure near 
each curve. 

There are two distinct advantages arising from the 
application of a solution superior to water. Firstly, 
if the delivery is large enough for water to extinguish 
the fire, a solution applied at the same rate will extin- 
guish it in less time; and, secondly, such a solution will 
still extinguish a fire when applied at rates too small 
for water to do so. Thus, the superiority of a solu- 





tion may be expressed in two ways, both of which 
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have @ practical significance. In the first place, it may 
be measured by the ratio of the times taken to extin- 
guish the fire by the solution and by water when 
—_ at the same rate of delivery; this may be 
‘*Time superiority.” For instance, it will be 
seen from Fig. 15 that when the delivery is heavy, at 
0-5 gallon per minute, the time saved by using a 
1 per cent. solution of ammonium phosphate is small, 
but as the delivery is reduced the time saved increases, 
and so the ‘“‘Time superiority”’ increases until, at a 
delivery of 0-165 oles per minute, water will no 
longer extinguish the fire and the superiority of the 
solution becomes very great.. Secondly, the superiority 
of a solution may be expressed by the ratio of the 
amounts of water and of solution ired to extin- 
guish the fire in a given time. ing again to 
Fig. 15, it will be evident that the fire can be extin- 
guished in, say, 10 minutes by applying water at a 
rate of 0-195 gallon per minute, or by a 1 per cent. 
solution of ammonium phosphate at a rate of 0-115 
gallon per minute, and the ratio of these two rates, 
which, as the time is constant, is the same as the 
ratio of the total volume applied, may be called the 
‘* Volume superiority”’ of the solution. This ratio is 
somewhat different from the ‘‘ Superiority factor” 
referred to in the first part of this report, which factor 
. was the same as that used by both Metz and Tyner. 
This earlier ‘‘ Superiority factor ’’ was based on the 
ratio of the volumes of water and of solution required 
to extinguish a fire when applied at one arbitrary rate, 
which amounts to the same thing as the ratio of the 
times taken to extinguish. In consequence, these 
earlier ‘‘ Superiority factors’’ are actually ‘‘ Time 
superiority ’’ factors measured at one partic rate of 
delivery, and this explains why different investigators 
have not agreed upon the quantitative value of solutions 
as extinguishing agents since the value of this ‘‘ Time 
superiority ’ factor varies enormously with the rate 
of delivery. This variation is shown graphically in 
Figs. 17 and 18, both graphs of which are plotted with a 
vertical scale of ‘‘ Time superiority’’ ratios and a 
horizontal scale of delivery in gallons per minute. 
The solution used in Fig. 17 is ammonium phosphate 
and that used in Fig. 18 is calcium chloride. In both 
graphs the different concentrations are indicated by 
percentages. The new conception of ‘‘ Volume superi- 
ority ’’ is more correctly so termed because it does 
express the number of volumes of water necessary to 
produce the same result as one volume of solution when 
projected on to the fire in the same time. 
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The objection to the “Time superiority” factor 


for the pi of assessing quantitatively the value 
of solutions is that the duration of the fire is not 
constant and the ratio is based on fires burning for 
different lengths of time and, in consequence, of 
varying resistance to extinction which is not the 
case with the ‘“ Volume superiority” factor. This 
factor has not, of course, a constant value; it changes 
with the rate of delivery as is shown in Figs. 19 and 20. 
In these graphs the vertical scale is the “‘ Volume 
superiority ” ratio and the horizontal scale is the time 
to extinguish in minutes. The curves of Fig. 19 are 
for ammonium phosphate and those,of Fig. 20 for 
calcium chloride, both of different degrees of concentra- 
tion. The ‘‘ Volume superiority,” unlike the ‘‘ Time 
superiority ’’ factor, tends to assume a constant maxi- 
mum value with low rates of delivery. These maximum 
values are plotted in Fig. 21, opposite. The upper 
curve is for ammonium phosphate and the lower one 
for calcium chloride. The vertical scale is of the ratios 








TABLE IV. 
Time of 
Rate of Rate of Heat 
m ~ Burning at Time Generation at Time to 
Applying of Water Time of Water |Extinguish. 
wher: Application. Application. 
Mins. Lb. per Min. | B.Th.U. per Min. Mins. 
4 8-6 23 =x 103 3-3 
6 7-3 19-5 x 108 5-4 
10 4-8 17-5 x 103 8-8 














of maximum “ Volume superiority ’’ and the horizontal 
one is of the strength of the solution in percentages. 
Examination of Results—Before proceeding to dis- 
cuss the results of the tests it may be as well to examine 
the mechanism by which fire is extinguished by water 
and by solutions. In Fig. 22 is shown the rate of heat 
developed by the standard fire when allowed to burn 
for 30 minutes without any attempt at extinction. The 
vertical scale is of heat generated in thousahds of 
B.Th.Us. per minute, and the horizontal scale is of 
time in minutes. The curve shows that the maximum 
rate of heat production occurs within 4 minutes of 
ignition, after which there is a gradual decrease. Never- 
theless, the resistance to extinction increases as the fire 
is allowed to burn, a characteristic exhibited in the 
data in Table IV, these results being based on fires 
extinguished with water applied at the same rate after 
various periods of burning. The results indicate that 


Time toExtinguish in Mimutes 





JUNE 22, 1945. 


TESTS. 








y/ 
10% 


“ENGINEERING 


(oven) Teme toEwt Mente | wmener 


20. 
Chloride 


16 % 


be Time toE xtinguish in Mimutes “excrsermc” 


the resistance of a fire to extinction depends more on its 
thermal content, that is, the product of the mass and 
the mean temperature of the burning material, than 
on the rate at which it is generating heat. 

The lange amount of heat produced in the early 
stages of the fire is due to the burning of volatiles dis- 
tilled from the outer layer of wood and this heat is 
almost entirely resident in the flames and not in the 
wood, which is at a very much lower mean temperature 
than the burning atmosphere around it. In conse- 
quence, most of this heat is dissipated by convection and 
is of little assistance to the crib in resisting extinction. 
A small proportion, however, is absorbed by the crib 
and gradually diffuses into the wood, liberating morc 
volatiles, but at a diminishing rate because of the slow 
conduction of heat to the interior of the wood. The 
intensity of flaming and the production of heat therefore 
tend to diminish slowly, but at the same time the 
thermal content of the fire is increasing owing to the 
gradual accumulation of heat in the interior of the partly 
carbonised wood. As soon as the decrease in flaming 
allows access of air to some of the surface charcoal, it 
ignites and commences to glow. Not only is the 
calorific value of charcoal higher than that of the 
volatiles, but the heat is generated in situ and a much 
higher proportion of it is absorbed into the wood. 

Thus when glowing commences, the thermal eontent 
of the crib increases at a higher rate and accordingly 
so does its resistance to extinction. In addition to 
increasing the resistance to extinction directly by 
raising the thermal content, the increasing mean 
temperature also promotes regeneration or rekindling 
of any part of the fire temporarily extinguished, by 
accelerating the transfer of heat, since exchange of 
radiant heat between the various parts of a fire increases 
as the fourth power of the absolute temperature. 
Ultimately, then, it will be seen that the resistance of 
a fire to extinction depends on its thermal content, the 
absolute temperature, and the ignition temperature 
of the burning material, and not directly on the rate 
of heat production, except in so far as it increases or 
maintains the temperature. With the same weight of 
fire the resistance to extinction is, therefore, propor- 
tional to the mean temperature of the mass. 

In order to extinguish a fire with water it is necessary 
to prevent the generation of heat by cooling the surface 
charcoal to below its glowing or combustion tempera- 
ture. If water could be applied heavily and simul- 
taneously to all parts of a fire it could be extinguished 
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with a total amount of water the equivalent to 
some fraction of the heat content of the fire, but 
fires of any size have to be extinguished part at a time, 
and as soon as one part is cooled it immediately receives 
radiant and convected heat from the remainder, which 
tends to restore burning to its original intensity. Thus, 
when water is applied heavily enough to produce rapid 
cooling, there is very little time for the exchange of 
regenerative heat and a minimum of water is used. 
When water is applied at a slower rate, it takes longer 
to apply the amount of water thermally equivalent to 
the effective heat content of the fire, and in the mean- 
time a large amount of regenerative heat is exchanged 
which retards cooling and consumes extra water. In 
the limit a critical delivery is reached which fails to 
extinguish the fire because it cannot cool any part of 
it as fast as it is regenerated. Thus, the total amount 
of water required to extinguish a fire increases the 
more slowly it is applied as is shown by the upper 
curve of Fig. 23. In this graph the vertical scale 
represents delivery in gallons per minute and the 
horizontal scale the total amount, in gallons, of the 
liquid used. The upper curve refers to water and the 
three lower curves to ammonium phosphate of different 
concentrations. 

The action of water is essentially one of cooling, 
and, when once it has performed this function, and 
has been evaporated, it leaves the charcoal or wood 
unaffected in its susceptibility to combustion. Solu- 
tions of effective salts, however, act in a different way. 
When the water has been ‘evaporated the residual salt 
affects the charcoal by increasing its ignition tempera- 
ture and resistance to combustion. Ta consequence, 
less cooling, and therefore less water, is necessary to 
bring the temperature of the burning material to 
below its combustiqn temperature. This, however, 
is not the total effect of the chemical since, once the 
burning surface has been sprayed with a solution, its 
susceptibility to combustion is permanently modified 
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and, unlike a surface sprayed with water, it will not 
burn i ith the same vigour when reheated. 
Thus, the salt content of the solution hinders regenera- 
tion of the fire while it is being cooled down by the 
water content. Solutions are, therefore, most effective 
when the conditions are favourable to regeneration, that 
is, when the delivery rate of the solution is small, and 


are less effective when a fire is e quickly 
with little rative action. Thus, as will be seen 
in Fig. 23, total amount of solution i to 
extinguish a fire is less dependent on rate of delivery 


than is the water, and, in consequence, the efficiency 
of a solution as compared with water increases as the 
rate of delivery decreases, as is shown in Figs. 17 to 20. 

The fire-extinguishing efficiency of the various 
chemicals tested corresponds with their effectiveness 
when used for the fire-retardant treatment of wood, 
and, presumably, they act in the same way in each 
capacity. This action has been shown to consist of 
an influence on the thermal decomposition of wood 
resulting in a larger yield of charcoal and less inflam- 
mable vapours, which tends to inhibit flaming, and 
also renders the resultant charcoal more resistant to 
combustion or glow. Ammonium phosphate possesses 
both these properties to a mar! degree and is 
notably more effective as a fire extinguisher than 
chemicals possessing only one or other of these pro- 
perties more strongly, such as ammonium chloride, 
which mainly inhibits flame, or boric acid, which mainly 
inhibits glow. It appears to be fairly certain that 
ammonium-phosphate treated wood retains its fire- 
retardant properties, although to a less degree, at tem- 
peratures as high as 1,000 C., or higher. It is 
reasonable to assume, therefore, that ammonium 
phosphate solution would still retain its superiority over 


water for extinguishing large fires which develop very | ing 


high mean temperatures. 
Experimental Conclusions.—The results have shown 
that an effective solution will extinguish a fire more 
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quickly than will water when applied at the same rate 
or, alternatively, will extinguish a fire using a con- 
siderably less amount than water when applied in the 
same time. In the first case the ratio of the times taken 
to extinguish the fire when water and solution are 
applied at the same rate is expressed as the “ Time 
superiority ” factor and, in the second case, the ratio of 
Galivesien réquicedl ‘00 ‘cutingdals te ‘few 4x: 4he enaani 
time is expressed as the ‘‘ Volume superiority ”’ factor. 
The “ Time ae ” factor is not constant but 
increases as the rate of delivery decreases, so that the 
saving in time is most with fires in danger 
of getting beyond the control of an appliance when it is 
using water. The ‘‘ Volume superiority ” also increases 
as the rate of delivery becomes smaller, but assumes 
a constant maximum value at low deliveries. _In prac- 
tice it is these maximum superiority factors which are 
significant, since it is the fires which tax the limit of 
available appli which are the dangerous ones, 
while fires which can be easily and quickly extinguished 
with either water or solution are of less importance. 
The maximum “ Volume superiority” of a solution 
therefore represents its potential fire-fighting capacity 
compared with water and it is reasonable to assess the 
comparative fire-extinguishing efficiency of a solution 
on this value. 

In Fig. 21 is shown how the potential fire-fighting 
capacity of ammonium phosphate and calcium chloride 
varies with the strength of the solution, and from these 
curves it is possible to assess the relative superiority 
of any concentration. For instance, a 1-6 per cent. 
solution of ammonium phosphate is twice as effective as 
water, and an 8-3 per cent. solution is four times as 
effective. The costs per of solutions having 
double, treble, etc., the capacity of water have been 
estimated from these curves and are set out in Table V. 











TABLE V. 
Strength of Solution 
Potential . Cost in Pence 
Fire- Per cent. per Gallon. 
Capacit 7 
4 sb Ammon. Calcium Ammon. } Calcium 
Phosphate| Chloride. | Phosphate} Chloride 
1} 0°75 2-4 0-2 ! 0-2 
2 1-6 25 0-5 2-5 
3 4-0 -- 1-2 -- 
4 8-3 — 2-5 ad 
5 19-0 — 6-1 _ 

















From the summary of these results it follows that 
solutions should prove of value (1) in increasing the 
number of fires extinguishable by an appliance in unit 
time ; (2) in ema, aa or more intense fires within 
the capacity of a particular appliance, and (3) in obtain- 
ing the maximum fire-extinguishing power from water 
when the total quantity available is limited. 

Practical Application of Results—For experimental 
purposes it has been necessary to design and use a 
reproducible “standard ”’ fire which, for its particular 
purpose has been perfectly satisfactory. It will be 
realised, however, that in ice there is no such 
thing as a “standard” fire, and that every fire en- 
countered will differ both in size and freedom of burn- 
Although the nieasurements of the superiority 
of solutions have heen made on a relatively small fire 
it is considered that they would apply in practice to 
fires of much greater size and intensity. On the other 
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which may influence the superiority of a solution, and 
a Woes applying the results to practice the 
following reservations should be borne in mind. If 
through inaccessibility of the fire or inefficient applica- 
tion only a part of the extinguishing liquid reaches the 
burning surfaces, then a solution cannot possibly 
develop its full potential ° capacity ; this 
is most likely to occur when ing large fires with 
heavy jets. Sicondly. solutions are no better than water 
for cooling hot brickwork and steelwork or for damp- | ¢, 
ing down, and if used for su arposes during the 
extinction of a fire then, there 8 ng their superiority 
over water would be lowered. Lastly, the amount of | The 
heat stored in the non-combustible parts of a burning 
will tend to promote ration, a factor 
which will increase the superiority of a solution over 
water. The net superiority of a solution used against 
large structural fires cannot therefore be stated with 
certainty but, bearing the above reservations in mind, 
it is possible, in general, to apply the results of the 
experiments to practice. 

One of the most important and practicable applica- 
tions of solutions appears to be their use with small 
appliances such as portable extinguishers and stirru 
pumps. It is frequently the capacity of the malt 
appliances which are immediately available that deter- 
por whether or not a re small fire is quickly 

or whether it develops into a major one. 
The potential fire-fighting capacity of these appliances 
could be increased up to five times by using solutions 
in place of water. It will be realised, of course, that in 
practice the superiority of solutions, in the case of 
many fires, may not be obvious because their maximum 
potential fire-fighting capacity is not called upon. 

General Conclusions.—{1) The resistance of a fire to 
extinction is proportional to its temperature and heat 
content rather than to the rate of heat production. 

(2) A number of chemicals when added to water 
improve its fire-extinguishing properties. The effective 
chemicals are those which are also effective for the 
fireproofing of wood, and taking other factors into 
consideration as well, the most effective chemical for 
practical purposes is mon-ammonium phosphate. 

(3) The quantitative superiority of a solution over 
water can be expressed as (a) the ratio between the 
volume of water and the volume of solution necessary 
to extinguish a fire when applied at the same rate, 
or (b) the ratio between the volume of water and the 
volume of solution necessary to extinguish a fire in the 
same time. The first “superiority ” factor en is the 
one given in Part I of this report and also aie 
recorded by previous investigators. It varies 
with the rate of delivery and this pecaacr ay 4 
considerable variation in superiority given by the 
different methods of test. The second “ superiority ” 
factor (6) is a true “ volume superiority” and, as it 
tends to reach a constant maximum value with the 
lower rates of delivery it is less dependent on the method 
of test. This maximum value also represents the 
maximum potential fire-fighting capacity rf the solu- 
tion and can be used for directly comparing the relative 
efficiencies of different solutions with water, irre- 
spective of delivery. 

(4) The potential fire-fighting capacity of water 

can be increased by from twice to five times by adding 
from 1-6 per cont. to 19 per cent. of ammonium 


(5) The use of solutions would be more profitable 
in connection with small appliances because (a) solu- 
tions develop their maximum quantitative superiority 
when the rate of delivery is small relative to the fire, 
and (6) the effective delivery (that is, the liquid which 
actually reaches the burning material) is generally a 
higher proportion of the gross delivery in the case of 
= appliances than in the case of large ones. 

.—The work described above has 
wan carried out by the Forest Products Research 
Laboratory on behalf of the Fire Research Division ot 
the Research and Experiments Department of the 
Ministry of Home Security, and is ag om by per- 
mission of the and of the Department of 
Scientific and Industrial Research 





RECOVERY OF ScRAP ALUMINIUM.—A method for con- 
verting scrap aluminium into “ new ” aluminium is briefly 
described in Steel for May 14, 1945. The process, which 
has been developed by the Aluminum Ore Company, a 
subsidiary of the Aluminum Company of America, con- 
sists in first of all dissolving the metal in a bath of caustic 
soda. The solution is filtered to remove solid impurities, 
which may include screws, nuts and other fittings made 
of other metals, and it is then converted by the Bayer 
process into pure aluminium oxide. This is reduced 
electrolytically to metallic aluminium. The process saves 
much labour hitherto expendéd in sorting different 
qualities of scrap for recovery by melting, and it reduces 
all grades including alloys, to a metal indistinguishable 
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ELECTRICAL APPARATUS. 


566,106. Moving-Coil Instrument. D. C. Gall, of 
London. (5 Figs.) September 7, 1943.—The instru- 
ment is designed to combine fairly high sensitivity 
with substantial immunity against accelerations of the 
instrument as a whole, and is primarily for use in ships, 
aircraft and land vehicles. The moving coil consists of 
@ very light coil 1 of small rectangular shape with long 
sides, say, 1} cm. and short sides 1 cm. in length. Mid- 
way along each short side is attached a short length 2 
of fine copper wire which projects within the coil for a 
short distance and is a close fit in a fine glass capillary 
tube 3, the adjacent ends of the wires 2 being out of 
contact and- cemented in the tube. The other ends of 
the wire 2 outside the coil are cut away for half their 
thickness to produce a flat face which is attached to one 
end of a fine suspension strip 4 of phosphor bronze, the 
ends of the coil 1 being attached to the strips which con- 
stitute the current leads to the coil. The suspension 
strips, which are about 1 cm. in length, are each attached 
to a tension spring 5 which is mounted on the casing 








(ses. 
of the instrument, the springs, whiich are of flat spiral 
form, being adjusted to exert a considerable tension in 
the suspension strips. At the mid point of the glass 
tube 3 is attached a small thin mirror 6 which is thus 
as close as possible to the central plane of the coil 1. 
The mitrror is clipped in a light cruciform metal frame 7 
which is soldered to a few turns of wire wound on and 
cemented to the glass tube 3. Final balancing of the 
coil 1 is achieved by means of some fine wires 9 attached 
to one of the supporting wires 2. The coil 1 is mounted 
in the gaps between the pole-pieces of a powerful magnet 
with the usual central soft-iron core piece, the latter 
being slotted to accommodate the glass tube and the 
mirror. The coil system has a very small inertia but is 
very strongly suspended in a magnetic field of high flux 
density. The centre of gravity of the system lies on the 
axis of rotation. The electromagnetic damping of the 
coil is strong enough to make the movement “ dead- 
beat,” this being ensured, if the external circuit is of 
high resistance, by means of low-resistance shunt across 
the coil, or by providing a short-circuited turn on the 
moving coil. The heavy damping also acts to damp 
out lateral vibrations of the coil as a whole. When the 
instrument is subjected to accelerations, no appreciable 
effect is produced on the movement and there are no 
pivots to be damaged by vibration. (Accepted Decem- 
ber 13, 1944.) 


MACHINE TOOLS AND MACHINE-SHOP 
EQUIPMENT 

565,492. Grinding Wheel. Norton Grinding Wheel 
Company, ited, of Welwyn. February 4, 1942.— 
The object of the invention is to produce a bond for 
gtinding wheels of the kind which includes a filler to 
improve its quality and render the wheel capable of 
removing metal at an increased rate and so to improve 





from that which is obtained from bauxite. 





the efficiency of the grinding wheel. A quantity of fused 
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alumina or silicon-carbide grains are wetted with furfural 
in a mixing pan. A quantity of “A ”-stage phenol. 
formaldehyde and a quantity of iron sulphide are then 
added, the phenol-formaldehyde including a hardenng 
agent, such as hexamethylene tetramine. Mixing jg 
continued until a good dry granular mix is formed, ang 
then a wheel is moulded and is cured at around 175 deg. ©, 
A vitrified grinding wheel can similarly be modified, 
The wheel is first made in accordance with standard 
practice to produce a given grade and percentage of 
open pores. These pores are then impregnated with a 
mass consisting of iron sulphide suspended in a supple. 
mental phenol-formaldehyde bond in the liquid stage 
which is forced into the wheel pores. To achieve this, 
the wheel is placed in a vessel containing the suspension 
and a vacuum is applied to draw the air out of the pores, 
When atmospheric pressure is restored the filler ang 
liquid enter the pores. The wheel is then subjected to a 
further heating to convert the liquid resin to its fing) 
infusible state. This forms a supplemental bond within 
the wheel pores which holds the filler interspersed 
substantially uniformly throughout the pores of the 
wheel structure. Any one of the iron sulphides can be 
utilised as an active filler, either alone or in conjunction 
with other sulphides or with active agents, such as 
cryolite, that are known to be suitable. Iron sulphide 
is found widely distributed as iron pyrites, whereas 
eryolite has tobe imported from Greenland, and, further- 
more, iron sulphide is much cheaper than cryolite, 
(Accepted Ni ber 14, 1944.) 


MINANG. 


565,342. Coal-Cutting Machine. Mavor and Coulson, 
Limited, of Glasgow, and J. B. Mavor, of Glasgow. (4 Figs.) 
December 4, 1942.—The object of the invention is to pro- 
duce a machine for cutting coal so that it is broken down 
as fast as it is cut, while the number of cuts is reduced. 
A head A rests on the floor of the mine and is secured to 
a hydraulic ram unit C. Front and rear pairs of hydraulic 
jacks D, E move with the head and a cutter-chain F is 
carried by it. The front and rear pairs of jacks are 
mounted on separate bases resting on the floor, and are 
separately connected to the head of the machine through 
the hydraulic ram. The latter is made up of two 
coaxial rams 3 and 4, both secured at their forward ends 
to the head A, the outer coacting with the front pair 
of jacks and the inner with the rear pair of jacks. 
Between the ram cylinders there is a sliding sleeve 5 
with an annular closure 6 at its rear end from which a 
tubular piston rod runs back to the front jack structure. 
The outer cylinder 3 and the sleeve 5 each have two 
pressure faces. Within the inner cylinder 4 is a piston 10 
with front and rear pressure faces from which runs a 
piston rod 13 through the tubular piston rod, being con- 
nected to the rear jack structure. On the underside of 
each of the jack structures are pivoted sprags of teeth 
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which engage the floor. Each of the jacks has an upper 
ball mounted crown to engage the roof. The head of the 
machine is wedge shaped with two prongs having their 
leading edges in vertical alignment, and below the prongs 
there is a scoop 18. In operation, the machine starts 
where the end of the coal seam is exposed. Oil is pumped 
into the rear pair of jacks so as to jam them between the 
roof and the floor, the front pair being released. The 
cutter-chain is started and oil is forced to the front face 
of the inner piston 10. The resultant thrust on the 
rear jack causes the whole head A to move forward. The 
cutter chain makes the incision H and the wedge-shaped 
head enters the incision and splits the coal away on the 
plane of the shear cut without any other cutting being 
required. The advance of the head continues until the 
whole of the travel of the ram has been taken up. As the 
head, advances it carries with it the forward jack and 
when the limit of travel has been reached, the rear jack is 
released and the front jack operated so that it is jammed 
in position to take the forward thrust of the ram. Oil is 
now pumped into the space at the front end of the sleeve 
5. The latter thus exerts pressure on the front jack 
through the tubular piston rod, with the result that the 
two cylinders and the head of the machine are driven 
forward. At the same time, oil is pumped behind the 
inner piston 10 and draws forward the inner piston rod 13 
and the rear jack structure. The front jack structure 
is drawn forward by asimilar arrangement. The sequence 
of operation of the oil admission and exhaust vents for the 





ram cylinders and the hydraulic jacks is automatically 
controlled. (Accepted November 7, 1944.) 








ia oY 





ENGINEERING. 


501 








JUNE 29, 1945: 


FIFTY YEARS OF 
SCIENTIFIC INSTRUMENT 
MANUFACTURE. 


(Concluded from page 463.) 


DurineG the war years 1914-18, the company was 
a controlled establishment engaged in designing 
and manufacturing instruments for the services and 
research departments. As previously mentioned, 
they were responsible for the check tests, at high 
rotational velocity, of clockwork shell fuses made by 
various firms throughout the country. Additional 
workshops were built in 1913, 1915 and 1918, In 
1917, a skating-rink was converted into a workshop, 
at that time secret, where, under the guidance 
of the late Sir J. C. McLennan, anti-submarine 
devices were made from the designs of Mr. F. E. 
Smith, later Sir F. E. Smith, Secretary to the 
Department of Scientific and Industrial Research. 
During the war, Horace Darwin served as chairman 
of the Air Inventions Committee, and was awarded 
the K.B.E. in recognition of his services. In 1914, 





Fie. 20. APPARATUS FOR MEASURING THE PERMEABILITY 


OF BALLoon FasRIcs. 


Mr. F. Wakeham, who had been associated with 
the instrument industry since 1906, joined the 
company as assistant to the managing directors. 
He was elected to the board in 1918, and upon the 
retirement of Mr. R. S. Whipple in 1935, became 
joint managing director, a position he still retains. 
From 1918, Mr. Wakeham has devoted much time 
to the development of the export side of the com- 
pany’s business and the building up of a regional 
technical and repair service throughout the country 
and in the British Empire. By the end of 1919, 
regional technical service depots existed in eight 
centres in the British Isles, and the floor area of the 
works at Cambridge covered some 30,000 sq. ft. 
Mr. W. G. Collins, who had long been connected 
with the works, was appointed works manager in 
1907, joined the board of directors in 1918, but 
retired in 1934. 

In 1915, Dr. G. A. Shakespear, of Birmingham 
University, at the request of the Admiralty, 
developed the katharometer, an instrument for 
measuring the permeability of balloon fabrics to 
hydrogen and for determining the rate of hydrogen 
leakage from balloon seams. The company, in close 
co-operation with him, made many models of these 
instruments for war purposes, one of which is 
illustrated in Fig. 20. The instrument contains two 
identical helical coils of platinum wire, enclosed in 
two separate cells in a metal block, each of the coils 
being connected to form one arm of a Wheatstone 
bridge circuit. If an electric current is allowed to 
flow in this circuit, the two coils will become heated 
and will lose heat to the walls of the cells. If the 
two cells contain gases of different thermal con- 
ductivities (in this case, air and hydrogen), the 
coils will cool at different rates, and one will 
therefore be maintained at a higher temperature 








than the other. The difference in, temperature of 
the two wires will disturb the balance of the bridge 
and cause a deflection of the galvanometer, the 
extent-of the deflection depending on the difference 
in conductivity of the two gases. It was quickly 
recognised that this method of measuring various 
components in a gas mixture could be usefully 
applied in industry, particularly to the measure- 
ment of CO, and CO in flue gases. With the 
collaboration of Dr. H. A. Daynes (an associate of 
Dr. Shakespear), who had joined the firm’s technical 
staff, various electrical CO, indicators and recorders 
were produced and marketed in 1919, since when 
they have undergone considerable development. 
To-day they are supplied. in large numbers for use 
in boiler houses, with resultant fuel economy. The 
method is also applied for the measurement of 
oxygen, sulphur dioxide in air and other com- 
ponents in industrial gas mixtures.* A further 


modification led to the development ofthe hot-wire 
micrometer, in which one of the wires, wound in 
the form of a helix, could be extended and thus lose 
heat more rapidly, the rate of heat loss being 
This principle has 


proportional to the extension. 





Fig. 21. 





Fig. 22. 


Tue Late Sm Horace Darwin, 
K.B.E., F.R.S. 


been applied to the measurement of the varying 
thickness of strip leaving the rollers of calendars and 
rolling mills. A recent development of the katharo- 
meter as a form of vacuum, or Pirani, gauge is of 
great importance. In this case one of the hot wires 
is hermetically sealed into a cell containing air at 
a known pressure, and the other wire is in a cell 
containing the rarefied gas of which the pressure 
is to be determined. This form of gauge is sensitive 
to pressures as low as 1 x 10-* mm. of mercury ; 





* See H. A. Daynes, Proc. Phys. Soc., 1921, page 165; 
and “‘ Gas Analysis,” H. A. Daynes, University Press. 





it has been found most useful in connection with 
the extraction and processing of blood plasma for 
transfusion purposes. 

The development of this new range of instruments 
involved a considerable amount of research and 
experimentation at the hands of qualified physicists 
and chemists, and it was during this period that the 
research department was formed which has since 
become of great importance to the company. One 
important piece of recent research work that may 
now be mentioned is the development, in co-opera- 
tion with the Admiralty, of the apparatus for 
testing the degaussing gear on ships, used so success- 
fully in combating the magnetic mine menace during 
the war. It may be mentioned that the first proto- 
type equipment was designed and made available 
within ten days of the inquiry being received. 

The year 1919 marked a considerable enlarge- 
ment of the company’s activities due to the incor- 
poration of the London firm of Robert W. Paul. Mr. 
Paul, who died in 1943, was educated at Finsbury 
Technical College. He had been established as a 
designer and maker of electrical measuring instru- 
ments for over 25 years, and had also an inter- 





RECORD FROM POLAROGRAPH CHEMICAL ANALYSIS APPARATUS. 


national reputation as a pioneer in cinematography, 
his first projector being demonstrated in 1896. He 
was one of the founders of the Institute of Physics 
and took great interest in the training of instrument 
makers. He inaugurated the apprentices’ section of 
the Physical Society’s exhibition and awarded prizes 
for the successful entrants; he also endowed the 
Paul scholarship awarded by the Institution of 
Electrical Engineers. Many of the designs of elec- 
trical instruments for which Paul’s firm became 
famous were developed in co-operation with distin- 
guished scientists, among whom may be mentioned 
Albert Campbell, whose work on accurate alternat- 
ing-current measuring instruments is well known. 
Probably Paul’s best known contribution to the 
electrical instrument field was the introduction, in 
1903, of the “ Unipivot ” galvanometer movement, 
which enabled high sensitivity pivoted instruments 
to be made with a robustness and simplicity not 
previously obtainable. Paul became a director of 
the company, the name of which was changed to 
the Cambridge and Paul Instrument Company, 
Limited, in 1919, and retained his directorship 
until his death in 1943. Following closely upon the 
incorporation of the R. W. Paul business, a head 
office and showrooms for the display and demon- 
stration of apparatus was opened in Grosvenor- 
place, London. 

Dr. Charles G. Darwin, F.R.S. (later Sir Charles G. 
Darwin, K.B.E.), also joined the board of directors 
in 1919, but resigned in 1923 upon being appointed 
to the Tait Professorship of National Philosophy 
at Edinburgh University. He rejoined as chairman 
in 1929 upon the death of his uncle, Horace Darwin, 
and resigned in 1938 when he was appointed 
Director of the National Physical Laboratory. 

The now well-known stylus-on-celluloid method 





of recording was first developed in 1920 and the 
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origin was, more or less, accidental. Work was 
being done on the development of a method of 
measuring the torsion in ships’ propeller shafts. 
To do this it was intended to record the vibrations 
of two tuning forks, each carrying a stylus at the 
end of one prong. These tuning forks, which were 
accurately adjusted and balanced, were operated 
by a master fork so that the frequency of vibration 
was identical. Two lengths of celluloid film were 
placed on the shaft at a known distance apart and 
the styli brought into very light contact with the 
film so that the lag or lead of one record over the 
other could be determined. The resulting records 
showed that, contrary to expectation, the damping 
coefficient due to friction was very slight and the 
wave form of the record closely approximated to a 
pure sine wave. Further investigation showed that 
the action of a properly formed stylus bearing lightly 
on the celluloid was to cause a plastic deformation 
of the celluloid surface giving optical characteristics 
that permitted considerable magnification.* 

The employment of this form of direct 
recording influenced the design of many mechanical 
recorders, particularly those for measuring small 
vibrations or displacements. The first was the 
micro-indicator, designed by W. G. Collins, for 
taking a series of indicator diagrams from internal- 
combustion engines ; this was followed by a series 
of recorders working on a seismograph principle for 
recording vertical, horizontal or torsional vibrationst 
and accelerations, and also a recorder for measuring 
the stresses in any part of a structure subjected to 
moving loads. The great virtue of the records is 
that they are immediately available for examination 
and are almost indestructible. 

About 1920, the increasing duties on instruments 
imported into the United States seriously handi- 
capped trade, and in 1922, Mr. Wakeham visited 
the States to investigate the position. It was 
decided to extend the company’s activities by 
acquiring a works in America. A-small factory in 
Ossining, N.Y., with about 30 employees, then 
entirely engaged on manufacturing electrocardio- 
graphs, was bought, and the Cambridge Instrument 
Company, Incorporated, was formed in the United 
States. The activities of the company have been 
gradually extended, additional works built and the 
range of instruments manufactured increased. A 
head office with showroom in New York was 
opened ; the personnel now numbers 400. Other 
Offices have been opened throughout the British 
Empire and in most foreign countries, while the 
name of the company was changed to Cambridge 
Instrument Company, Limited, in 1924. In 1937, 
the company acquired half the share interests of 
the firm of Messrs. Adam Hilger, Limited, of 
Camden Town, the well-known makers of spectro- 
graphic and other optical apparatus. 

The year 1922 marked the introduction of the 
thermionic voltmeters developed by Dr. E. B. 
Moullin, recently elected to the newly created Chair 
of Electrical Engineering at Cambridge. These 
voltmeters are employed for high-frequency measure- 
ments and possess the qualities of absorbing no 
power from the circuit under test and having negli- 
gible capacity. They have found wide application 
in radio measurements. In 1925 Mr. W. H. Ap- 
thorpe, who had been works manager of the London 
works since 1919, was appointed to a seat on the 
board, and in 1935 was made joint managing director 
with Mr. Wakeham. 

Since 1925, there has been a rapid growth in the 
application of electro-chemical engineering equip- 
ment to routine processes in many branches of 
industry. Probably the most important is that of 

pH measurement, pH being the symbol indicating 
the hydrogen-ion concentration of a solution, which 
provides an accurate measurement of relative 
acidity or alkalinity. This is done by measuring 
the potential difference between two suitable elec- 
trodes immersed in the solution. At first the nature 
of the apparatus restricted its employment to 
skilled chemists in a works laboratory; but the 
company were pioneers in this country for deve- 
loping apparatus suitable for industrial use. The 
introduction of the electrometer valve into the 


* See Journal of Scientific Instruments, vol. 2, page 131 
(1925). 





circuit and the development of special electrodes, 
largely by C. Morton ( Patent No. 396,817) , led to a 
great simplification in the techrique, and instru- 
ments are now available for routine measurements 
in the hands of semi-skilled employees. These instru- 
ments are used in almost every industry, one of the 
most recent applications being in connection with 
the production of penicillin. An equally important 
development is the application of the polarograph, 
invented by J. Heyrovsky, of Prague University, 
to the accurate determination of small traces of 
metals (and some organic compounds) in solution. 
It has been found to have a considerable bearing 
on non-ferrous metal researches and the manu- 
facture of complex alloys. Briefly, the principle is 
that if a solution is electrolysed, using a pool of 
mercury as the anode and mercury dropping slowly 
from a capillary tube as the cathode, it is found 
that as the applied voltage is steadily altered from 
+ 0-3 volt to — 3-0 volts the current flowing 
across the electrode system does not increase propor- 
tionately, but rises in a series of well defined steps. 
The potential at which each of the steps occurs 
corresponds to the presence of a particular metal 
ion in the solution, and the height of each step is 
proportional to the concentration of the metal. The 
record, Fig. 21, page 501, shows an analysis of a 
solution containing very small quantities of various 
elements and illustrates the potentials at which these 
elements manifest their presence. The current curve 
is recorded photographically against the applied 
potential and traces of the metal as small as one part 
in a million can be shown by this method. The 
importance of physical-chemistry development at 
the time led to the appointment, in 1938, of Pro- 
fessor E. K. Rideal, F.R.S., to the board of directors. 
In 1933, R. R. M. Mallock, M.A., presented a paper 
before the Royal Society describing an electrical 
calculating machine designed in close co-operation 
with C. C. Mason.* This unique machine was made 
by the company and is capable of automatically 
solving up to ten simultaneous linear equations 
with ten unknowns ; it was subsequently described 
in ENGINEERING, vol. 135, page 567 (1933), and is 
now in use at the Cambridge Engineering Labora- 
tories. 
On the outbreak of the present war, the firm 
again became a controlled establishment and, in 
addition to the production of standard industrial 
equipment, has been engaged on much work of a 
confidential character. The welfare of employees 
has not been neglected. Canteens that were 
inaugurated in the previous war have “been main- 
tained and spacious accommodation is now available 
for meals and social activities. A bonus scheme, 
caleulated on the net trading profits for each year, 
in which all the employees participate, has been in 
existence since 1924. At the same time a benefit 
fund was inaugurated, for which a trust fund was 
established by gifts from Sir Horace Darwin, Pro- 
fessor H. F. Newall and the board of directors, 
augmented by regular contributions from the em- 
ployees. The income from this fund is administered 
by committees elected by the workpeople and pro- 
vides for exceptional expenditure and hardship, 
especially of a medical character. A contributory 
staff pension scheme was introduced in 1927. The 
personnel employed in 1939 was 800, and it is of 
interest that of this number 126 have received 
25-years service certificates, most of them still being 
in the company’s employment. 
This account should not be concluded without 
acknowledgment of the great debt owed by the 
company, and by the scientific instrument industry 
in general, to the late Sir Horace Darwin, who was 
a master of design and a much loved employer, 
taking unfailing interest in the personal affairs of 
all his workpeople. He died in 1929, and the portrait 
reproduced in Fig. 22, page 501, was taken towards 
the end of bis life. 





ROYAL AERONAUTICAL SocretTy.—Members of the 
Royal Aeronautical Society residing in the Peterborough 
district are desirous of forming a branch of the Society 
there. Those interested are requested to communicate, 
with Flight Lieut. G. N. Snarey, A.F.C., Wellsford House, 
London-road, Sleaford, Lincolnshire. 
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HARDNESS AND WEAR 
RESISTANCE. 
By Martin Lirrmann, A.M.I.Mech.§. 


WHEN dealing with the properties of materials, the 
scientist and practical engineer are faced with the 
problem of determining the hardness and drawing 
the right conclusions from the hardness figures. At 
first, this task seems to be less complicated than the 
determination of any other property, such as tensile 
strength or compressive strength. With the avail. 
able hardness-measuring instruments, hardness test- 
ing can be carried out as a routine job, and, more. 
over, the hardness measurement appears to give a 
very simple means of distinguishing between 
materials of varying properties. When the matter 
is given greater consideration, however, it is found 
that such is not the case. The other properties of a 
material can be expressed in exact figures and in 
values based on physical units, but for hardness no 
such unit has yet been found. Engineers are still 
confined to the use of comparative figures only, 
obtained by a given method of testing, but what 
these figures really express cannot be stated, and 
only very restricted conclusions are therefore pos- 
sible. The difficulty may be explained by the fact 
that scientists have not yet succeeded in finding an 
answer to the question: ‘‘ What is hardness ?” 

Hardness implies resistance—but against what ? 
Most of the methods of measuring hardness have 
attempted to measure resistance to penetration. 
Bodies of various shapes made of a “harder” 
material are pressed into the material to be mea- 
sured, using various pre-loads and/or various pres- 
sures. The depth of penetration is intended to 
denote the hardness. Usually, however, not the 
depth of penetration but the depth or shape of the 
deformation is determined. In the case of rubber, 
for example, the Brinell ball or the Vickers diamond 
pyramid penetrates deeply into the material, but 
when the measurement is made there will be little, if 
any, indentation left. This is due to the high elastic 
deformation of rubber. Another property of nearly 
all materials is their tendency to work-harden, which, 
however, does not seem to bear any relation to their 
hardness number. The diamond pyramid or steel 
ball, when pressed into a material hardens that 
portion in contact with it and in the immediate 
vicinity. With increasing depth of penetration the 
area and the extent of work-hardening increase and 
the indenter meets with increasing resistance. For 
two materials of equal hardness, the indentation 
will be the less the more the material tends to work- 
harden. 

There are certain methods of “ hardness ” mea- 
surement which avoid the incidence of work-harden- 
ing, restricting as they do the plastic deformation to 
aminimum. The Scleroscope, for instance, employs 
a very small diamond-headed tup which is allowed 
to fall freely on the test piece. The result is influ- 
enced by the permanent deformation produced on 
the surface of the material at the point of impact, 
but the greater part of the energy of the tup is 
transformed into a rebound movement which is 
dependent to a greater extent on the elasticity of 
the material than on its “ hardness.” It seems that 
a dynamic method of hardness testing is fundamen- 
tally different from static methods of measuring 
this property. Attempts have been made to corre- 
late the hardness values obtained by the various 
measuring methods. Such conversion formule or 
tables, however, are valid only when applied to one 
type of material and when the conditions of measur- 
ing are maintained constant. The limitations inher- 
ent in such conversions are shown by the actual 
determinations given in Table I. Moreover, the 














TABLE I. 
Vickers Hard Sel Pp 
Material. V.P.N. | Hardness. 
e ‘ i 800-900 100 
Soft rubber ae = a 54-65 
Hard Metal (Cemented 
carbide) oe on 1,200-1,600 56-62 





difference between what is called “‘ hardness,” as 
measured by dynamic and by static methods, may 








Tt See ENGINEERING, vol. 119, page 271 (1925). 
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* See Proc. Royal Soc., vol. A140 (1933). 


be illustrated by the mechanical (not the chemical) 
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hardness of water, Statically measured, water shows 
very little resistance to deformation or penetra- 
tion by another body. Measured dynamically, how- 
ever, water appears very hard, as any diver will 
confirm. The time ceed for the deformation of 
a material seems to play an important part in its 
resistance to, and the extent of, the deformation. 
From the physical point of view, the present 
methods of measuring hardness seem to be too rough 
when compared with the fine structure of the 
materials to be measured. Many materials have a 
crystalline structure, the crystals being kept together 
by surface forces, either directly or by means of 
layers of other materials covering the -crystal 
boundaries. The “‘ hardness” of the crystals and 
of their boundaries may be of very different magni- 
tudes. In the case of cast iron, for example, the 
hardness of the embedded iron carbide layers is 
much greater than that of the iron crystals. In the 
case of hardened steel, m which the carbon is 
in solution within the iron crystals, the hardness 
figures obtained are in a different category. Tests 
carried out on very metals, such as 99-99 per 
cent. tungsten, show that the mechanical properties 
of the cores of the crystals and those of the surfaces 
connecting one crystal with another are different, 
although it may be assumed that no boundary layer 
of foreign material is present. We are, therefore, 
justified in assuming that the intercrystalline 
hardness ”’ is different from the surface hardness. 
The question arises, therefore, as to what are the 
practical properties of the material which it is 
desired to ascertain when measuring the hardness. 
Only in very few cases is the resistance to indenta- 
tion of direct interest. If a knowledge of the work- 
hardening properties of a material is required, the 
test applied is not called hardness measurement. 
It seems that, in most cases, the real object in 
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of 
determining the hardness is to discover how the 
material behaves when exposed to wear. In other 
words, the object of the hardness determination is 
to give some guidance regarding the wear resistance. 
It is obvious, however, that neither the Brinell nor 
the Vickers, Rockwell, or Scleroscope figures bear 
any direct relation to the wear resistance, and con- 
clusions which may be drawn from the relation 
between one figure and the other will be misleading. 
The ideal method would be to measure the wear 
directly by subjecting the material to friction against 
a harder material of standardised properties, and 
under standardised conditions of pressure, length 
and form of contact, speed, etc. Such tests, carried 
out under laboratory and research conditions, have 
given valuable information. For practical purposes, 
as routine tests, however, the technique of such 


kept | methods is still far too complicated. The question 


is, therefore, whether there is any other method 
which can be carried out quickly and easily to give 
conclusive figures regarding the wear resistance of 
materials. It seems that a scratch test, carried out 
with certain precautions, may give results of 
practical value. The most important of these pre- 
cautions is that any point of the material to be 
tested must be touched only once by the style used 
for scratching. If the style has a predetermined 
shape, the width of the groove may be a measure- 
ment of che scratch hardness; alternatively, the 
scratch hardness may be determined by the load 
units necessary to produce a groove of pre- 
determined width. 

The answer to the question of the relation between 
scratch hardness and wear resistance is furnished by 
investigations, recently carried out in Germany, 
with the object of investigating metals which could 


be used for the tips of fountain-pen nibs. Some of 
the results of these investigations are shown in the 
diagram reproduced in Fig. 1, on this page, in which 
the Vickers diamond pyramid hardness numbers are 
by the full line, the scratch hardness 
values by the dotted line and the figures for re- 
sistance to abrasion by the chain-dotted line. The 
same convention is employed in Fig. 2, which 
is referred to below. Fig. 1 indicates that, 
within reasonable limits, the scratch hardness and 
the wear resistance of materials correspond fairly 
well and that these bear little relation to the 
Vickers diamond-pyramid hardness values. The 
wear resistance is expressed as the reciprocal value 
of the volume lost by the various materials when 
rubbed against an abrasive under identical condi- 
tions. Osmium was taken as the standard and its 
wear resistance is given as 100. The correspond- 
ing figure for Hard Metal (cemented carbide) it may 
be mentioned in passing, is 139. The scratch test 
is carried out a diamond pyramid of 120 deg., 
included angle. scratch hardness is expressed 
in grammes, and gives the load necessary to 

a groove 10, in width. The diagram shows that 
Osmium, a metal with a Vickers-hardness value of 
438, has, with one exception, the highest wear 
resistance of all known metals. Only Hard Metal 
shows a higher resistanee, namely, 139. In Fig. 2, 
the scratch hardness and wear-resisting properties 
of some hardened and soft steels and iron-carbon 
alloys, and various osmium-platinum and osmium- 
rhenium alloys, and Hard Metal are compared. 
Tron-carbon. alloys containing 2-5 per cent. and 
5 per cent. of carbon, although unusual for practical 
purposes, were tested in order to study the influence 
of the increasing amount of iron carbide. 

An attempt has been made to determine to which 
other properties the wear resistance of individual 
metals corresponds. On the assumption that the 
modulus of elasticity is a measurement of the 
strength of the bond between the atoms, and 
assuming further that in consequence of this, 
there is a relation between the modulus of elasticity 
and the wear resistance in the lattice structure, 
the modulus of elasticity is plotted against the 
atomic numbers of various noble and high-melt- 
ing point metals in Fig. 3. In Fig. 4, the wear 
resistance is plotted logarithmically against the 
same atomic numbers. Generally speaking, the two 
diagrams show similar shapes and the metals in the 
atomic series Nos. 73-79 and their so-called sister 
metals covered by the atomic Nos. 41-47 show iden- 
tical sequences. It may be concluded from these 
results that, in all cases in which the wear resistance 
of a material is important, it would be advisable to 
rely upon the scratch hardness rather than on inden- 
tation or Scleroscope methods. The relation between 
wear resistance and scratch hardness when high 
pressures are involved or when chemically-active 
lubricants or other substances are present, however, 
requires further investigation. In view of the 
outstanding resistance of Hard Metal to wear, a 
study of the scratch hardness of the various com- 
positions and grades of this material would yield 
useful data as up till the present time Hard Metal 
has been mainly employed for cutting oper&tions. 
Its proved value for these purposes appears to be 
due not only to its hardness, as measured by 
indentation methods, but also to its wear resistance. 
Further research on the lines outlined in the present 
article may have important practical results. 

The author wishes to thank the management of 
Messrs. Cutanit Limited, 2, Caxton-street, West- 
minster, London, 8.W.1, for permission to include 
in the above article results of experiments carried 
out in their research laboratory. 





AIR-HANDLING EQUIPMENT.—We have received from 
Messrs. Davidson and Company, Limited, Sirocco Engin- 
eering Works, Belfast, a comprehensive booklet describ- 
ing the firm’s activities in the manufacture of air-handling 
equipment for the engineering and allied industries. The 
various sections cover air-conditioning, ventilating and 
heating plants; dust removal and collection plants ; 
fume removal plant; fans for furnaces; mechanical 
draught and flue-dust collection plant; and pneumatic 
conveying plant. All the sections are fully illustrated 
by photographs of actual installations and the principles, 
uses and limitations of the various systems are lucidly 
discussed in the accompanying text. 
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PIPELINES ACROSS THE ENGLISH 





THE ‘*PLUTO’”’ 


(Concluded from page 485.) 


THovueH the process of butt-welding the short 
lengths of 3-in. tube into the 4,000-ft. lengths, 
from which the final Hamel pipe was made, was 
described fairly fully in our preceding issue, some 
further details may be added before passing on to 
the operation of winding. It was mentioned that 
the short lengths were into the welding shops, 
at the shore ends of the “ A” and “ B” production 
lines, through 6-in. tubes inserted in the wall of 
each shop, thus forming a light-tight seal which 
would permit the work to be continued under 
black-out conditions. The same device was em- 
ployed at the exits from the welding shops to the 
pipe conveyors and storage, save that in this case 
each line of 6-in. pipe was extended to lead the 
pipe on to the conveyors, and also between the 
lines to form the cross-overs. In the event of the 
cross-overs being needed, therefore, it will be 
appreciated that a considerable frictional load 
would be imposed on the traversers, as well as the 
inertia load due to the growing length of the pipe 
as tube after tube was added to it. As it was 
specified that about 5 per cent. of the welded joints 
were to be cut out for examination, the traversers 
had to be reversible, irrespective of the length of 
the pipe up to the limit of about 4,000 ft., or a 
maximum pipe weight of nearly 13 tons.. They 
had to be capable of stopping this weight and 
length of pipe at the correct position withia 4 in., 
to give the required gap in the welding machine, 
and to be remote-controlled by the operator of 
that machine. The welding machines were 40 ft. 
away from their respective traversers. 

The 16 A.1 automatic flash-butt welders are of 
180-kVA rating, and have the clamps and upsetting 
mechanism oil-operated, each welder having a self- 
contained motor-driven oil pump and an air-oil 
accumulator. Recording ammeters and pressure 
recorders provide graphical records of each weld. 
In forging, platen velocity is of great importance, as, 
to ensure a satisfactory weld, the forging pressure 
must be fully applied within 20 cycles of cutting 
out the welding current; this speed of upsetting 
was regulated by an electronic control. The quality 
of the welding was tested by repeated bend tests on 
short lengths of welded tube, the weld being sub- 
jected to reversal stresses through an angle of 30 deg. 
at various positions round the periphery of the tube. 

Fourteen traversers were built by the Wellman 
Smith Owen Engineering Corporation, one for each 
production line. Substantially, they were identical, 
but there were some points of difference in the 
drive, those in the “A” plant having Crompton- 
Parkinson direct-current motors of 10 h.p. and 
12 h.p., traversing the pipe at 30 ft. a minute, 
and those on the “ B ”’ line, 20-h.p. General Electric 
alternating-current slip-ring motors, giving a tra- 
versing speed of 45 ft. a minute. As could be 
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seen in the illustration, Fig. 35, on page 485, ante, 
each traverser consisted of a pair of endless link 
chains passing over sprockets mounted between 
side frames, alternate links being hollow-faced 
cast-iron blocks, lined with strips of cotton belting 
which gripped the pipe. The lower run of the 
upper chain was backed by an adjustable spring- 
mounted compensating beam, and a fixed beam 





supported the upper run of the lower chain. By 
means of the compensating beam, the grip could be 
increased as necessary, and the wear of the cotton 
linings taken up. Reversal was effected by gearing 
and an air-operated dog clutch with remote control, 
the drive from the motor being through a worm 
reduction gear and a fluid coupling. 

In addition to these traversers, Messrs. Wellman 
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Fie. 44. ‘‘Conunprums’”’ UNDER CONSTRUCTION AT TILBURY. 





Smith Owen supplied two heavier machines for 
hauling the 4,000-ft. lengths of pipe from the storage 
racks into the welding shop at the jetty and position- 
ing them in the welding machines which joined them 
into the finished pipe. An illustration of the in- 
coming pipe, taken from inside the jetty shop, is 
reproduced in Fig. 39, herewith. These two tra- 
versers had a hauling speed of 120 ft. a minute, 
and were driven by 40-h.p. direct-current motors. 
To feed the long pipes forward to the traversers, the 
same firm supplied two electrically-driven winches, 
capable of exerting a pull of 5 tons; and they also 
supplied the gantry and trolley, carrying a large 
sheave, and shown in Fig. 46, opposite, which guided 
the pipe on to the floating drums, presently to be 
described. The winding motor, mounted on the 
jetty as shown in Fig. 33, on page 485, ante, was 
synchronised as well as possible with the traversers, 
but, perfect synchronisation being impracticable, 
the traverser chain-sprockets were fitted, in the 
case of these two machines, with free-wheels so 
that the jetty motors could “gain” on them. On 
* | its passage from the final welding shop to the drums, 
the pipe was supported by large sheaves slung from 
a catenary; and as, although the dock was not 
tidal, there were occasional changes in the water 
level as the result of locking operations, balance 
weights were provided, sliding on the catenary post. 
Winding was carried on in daylight only, but the 
water level varied mainly during the night, so that 
it was necessary to have some automatic compensa- 
tion to pgevent an undue sag in the suspended pipe. 
The balance-weights and the catenary are illustrated 
in Fig. 40, herewith. 

The ends of each drumful of pipe consisted of 
a few turns of the extruded-lead Hais cable, pre- 
viously described, this arrangement being made to 
facilitate handling. The form of joint between the 
two kinds of pipe is illustrated in Fig. 41, herewith ; 
and the accompanying Fig. 42 shows the link chain 
used to revolve the floating drums when winding. 
These illustrations also show the spacers which were 
clipped to the pipe at intervals to keep the coils at 
4 a proper distance apart in order that the entrained 
water might flow away quickly as the drum re- 
volved when laying the pipe. It was calculated 
that, in the case of a full drum, this entrained water 
might represent an out-of-balance load on the 
floating drum of as much as 30 tons. As mentioned 
at the outset, the first method proposed for laying 
the Hamel pipe was to mount a drum in the hold 
Fie. 46. Gantry anp TRro“~iey For Wrypine Pirk on Droums. of a converted steam hopper barge, H.M.S. Per- 
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sephone, illustrated in Fig.43. Three windings were 
made with this vessel, which was used mainly for 
winding and laying practice while the ‘“ Conun- 
drums ” were under construction. 

An illustration of the first of the six Conundrums, 
floating alongside the winding jetty, was given in 
Fig. 4, on page 426, ante, and the method of winding 
was shown diagrammatically in Figs. 33 and 34, on 
page 485, ante, but some further description may 
now be given of their construction. Six drums were 
built on a site between the “A” and “B” con- 
veyor lines at Tilbury by Messrs. Orthostyle, 
Limited, of Scunthorpe, who were also responsible 
for the design of the first of the six; to facilitate 
construction, time being short, the design was 
subsequently modified by the department of the 
Director of Naval Construction, Admiralty, so that 
more and larger parts could be prefabricated on the 
ground. Fig. 44, herewith, shows one drum nearly 
completed and a second under construction in the 
background. The barrel was a cylinder, 40 ft. in 
diameter and 60 ft. long. to which were welded 
flanges, 5 ft. deep, carrying the toothed racks for 
winding. The rack teeth were exposed in Conun- 
drum No. 1, as can be seen in Fig. 45, herewith, 
but the remaining five drums had the teeth protected 
by shrouds to prevent damage to the pipe when 
laying if it should bear against the flange @hen the 
end coils were paid out. To prevent the towing 
bridle from fouling the flanges, conical ends were 
added to the cylinder, extending 15 ft. from each 
end and carrying hollow steel trunnions, 10} in. in 
diameter, fitted with Timken roller bearings, con- 
tained in cast-steel housings, and designed to with- 
stand a total tow-rope pull of 260 tons and an axial 
thrust component of 40 tons. One of the trunnions, 
with its towing shackles, is shown in Fig. 47, here- 
, with. Messrs. British Timken, Limited, also sup- 
plied the self-aligning pedestal-type bearings sup- 
porting the drum in H.M.S. Persephone. 

To hold the drums when winding, two hinged 
arms were provided on the jetty, these having half 
bearings which engaged with the trunnions as shown 
in Fig. 48. Two 75-h.p. Clarke Chapman winches, 
mounted on the jetty, revolved the drum by means of 
chains, as previously described, the pipe being coiled 
on to the cylinder at about 2} miles an hour. During 
winding, the time taken to weld each successive 


TRUNNION AND TOWING SHACKLES ON Drum. 
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4,000-ft. length of pipe on to the pipe already wound 
was five minutes from the moment of stopping 
winding until it could be recommenced. Drums 
holding 80 statute miles of pipe were wound, on 
occasion, in six days, the maximum amount wound 
in one day being 18 miles. In all, there were 16 
windings ; namely, three on Conundrum No. 1, five 
on No. 2, two on No. 3, and one each on Nos. 4, 5 
and 6. When laying the Hamel pipe, two tugs 
towed the drum while a third was stationed astern 
to steady the two, as shown in Fig. 49, on page 510. 

Fig. 50, on page 510, is of some historical interest, 
as it illustrates the final connection completing the 
pipeline from England, via the “Pluto” system 
and the land lines laid on the other side of the 
Channel, to Germany. The inscription reads: 
‘* THIS PIPE WAS LAID BY THE Q.M.G. To THE ForcES 
4T TERMONDE NEAR Brvussets l0rH Aprit 1945 
THUS MAKING THE FINAL CONNECTION IN THE PETROL 
LINE FROM ENGLAND TO GERMANY.” 

The pumping plant installed in connection with 
the Pluto system consisted of seven Mather and 
Platt 12-stage centrifugal pumps, driven by 550-h.p. 
electric motors made by the same firm; and 54 
reciprocating pumps, designed by Messrs. Frank 
Pearn and Company, Limited, and made by that 
firm and by Messrs. Clarke, Chapman and Com- 
pany, Limited Fig. 51, on page 510, shows 
one of the centrifugal pumps in the makers’ 
works, and Fig. 52, on the same page, one of the 
reciprocating pumps, which were driven through 
multiple V belts by 60-h.p. Diesel engines, made by 
the Caterpillar Tractor Company, and running at 
1,000 r.p.m. One spare centrifugal pump was pro- 
vided and six reciprocating pumps, as the: exact 
number required was not known when the order 
was placed. 

The Mather and Platt pumps are each capable of 
delivering 310,000 gallons of petrol a day against 
a pressure of 1,500 lb. per square inch. They are 
driven through gearing at a speed of 3,430 r.p.m., 
by 550-h.p. pipe-ventilated squirrel-cage motors 
running at 1,470 r.p.m. The pumps and motors 
are housed in separate compartments, divided by 
a fireproof wall, the shaft through the wall being 
sealed to prevent the passage of explosive vapour. 
Three-phase current at 50 cycles is supplied at a 
pressure of 3,300 volts. The first pump was con- 








CHANNEL. 





ATTACHMENT OF Drum TO ARM ON JETTY. 


structed for an overseas contract, but was released 
for the “‘ Pluto” plant by arrangement ; hence the 
introduction of gearing to obtain the required speed. 
The reciprocating pumps supplied by Messrs. 
Frank Pearn and Company, when ordered by the 
Petroleum Warfare Department, was intended to 
be of similar design to those supplied by the firm in 
1934 for the Kermanshah pipeline of the Anglo- 
Iranian Oil Company, which was operated at 1,500 
Ib. per square inch. Because of the difficulty of 
obtaining large forgings speedily, and of machining 
the one-piece bedplates with the limited number of 
machines available, the pumps were redesigned with 
cast-steel barrels, cast by Messrs. David Brown and 
Sons at their Penistone works. Each barrel is a 
separate unit, with its suction and delivery valve 
chests. The rams, valves, and valve seats are of 
stainless steel, ground polished. The glands 
are sealed by lubricating oiat a pressure in excess of 
the pump delivery pressure, the head on the glands 
being maintained by a three-ram pump, driven by 
chain from the first-motion shaft of the main pump. 
The drive from the Diesel engine is through double- 
helical gearing, with cast-stee] wheels and forged- 
steel pinions, and the driving pulleys incorporate 
centrifugal clutches. The bedplates are of welded 
rolled-steel sections and mild-steel plates. The 
first Pearn pump completed was used for the ex- 
perimental Hais pipeline under the Bristol Channel. 
Eventually, the main “ Pluto” pumping installa- 
tion was, and still is, that at Dungeness ; it covers 
an area of more than three square miles, the pumps 
being connected to three delivery mains linking the 
16 cross-Channel pipélines starting from that point. 
The pumping stations are cleverly camouflaged, 
much of the plant being installed in a row of exist- 
ing bungalows and small houses, suitably strength- 
ened internally with reinforced concrete, but out- 
wardly unaltered from their original appearance. 
Electric current can be taken from either Hastings 
or Folkestone power stations. The Isle of Wight 
pumping stations are at Sandown and Shanklin. 
In concluding our description of this unique 
undertaking, we may add that, in addition to those 
engineers previously mentioned, Mr. D. B. Bremner, 
of the Iraq Petroleum Company, was responsible, 
in the Petroleum Warfare Department, for the 
Tilbury factory, and Mr. A. E. Price, also of the 
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2-6-4 MIXED-TRAFFIC TANK LOCOMOTIVE; 
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Iraq Petroleum Company, for the various items of | 
special plant installed there. The layout and | 
srection of the factory was in the hands of Mr. J. A. 
Dobbie, of Messrs. Stewarts and Lloyds, Limited ; 
and Mr. J. S. Blair, superintendent of [iessrs. 
Stewarts and Lloyd’s research department, carried 
out the experimental work on the Hamel pipe. 
Mr. H. W. Tombs, of the Anglo-Iranian Oil Com- 
pany, supervised the development and production 
of the Hais cable on behalf of the Petroleum War- 
fare Department, to which he was seconded ; and 
Mr. R. U. Beazley, of the Iraq Petroleum Company, 
dealt with the design and erection of the pumping 
stations. To all these gentlemen, and to the many 
other technical executives of firms concerned and 
officers of the Department, congratulations are 
due on the success of their efforts. From the 
national standpoint, they have completed success- 
fully one of the major undertakings of a war which 
has been particularly marked by vast engineering 
works ; but they have also the possibly deeper 
satisfaction of having shared in a technical accom- 
plishment without precedent and one that may 
well remain without equal. 








THE “ PLUTO” PIPELINE: ERRATA.—We regret that, 
in the caption to Fig. 15, on page 464, ante, the vessel 
shown was incorrectly named as H.M.S. Latimer; we 
now understand that she is H.M.S. Algerian; and that, 
on page 484, ante, the pinch rolls were stated to feed the 
tubes to the welding machines. Actually, they traverse 





the flash-removing bar inside the tube. 


2-6-4 TANK LOCOMOTIVES, 
L.M.S. RAILWAY. 


In 1927, the late Sir Henry Fowler, then chief 
mechanical engineer of the London Midland and 
Scottish Railway, introduced a mixed-traffic tank engine 
having the 2-6-4 wheel arrangement. This engine soon 
proved itself to be equally useful for passenger traffic 
in suburban and main-line semi-fast working while 
it was capable also of all kinds of freight working, 
subject only to its limited water capacity. Engines 
of the original series, numbering 125 in all, have two 
outside cylinders of 19 in. bore with a piston stroke of 
26in. The boiler is of the standard Midland design with 
a parallel barrel and is designed for a working pressure of 
200 Ib. per square inch. The coupled wheel diameter is 
5 ft. 9 in., and the rated tractive effort (at 85 per cent. 
boiler pressure) is 23,125 Ib. A feature of the engine 
is the long valve travel, which gives great freedom in 
running and enables speeds of up to 70 m.p.h. to be 
attained. Particularly generous proportions were given 
to the axleboxes, so that the engines have been reliable 
as well as efficient in service. A further 206 engines 
to a generally similar design were built by Mr. (after- 
wards Sir) William Stanier, who succeeded Sir Henry 
Fowler as chief mechanical engineer of the London 
Midland and Scottish Railway. The new engines had 
slightly larger cylinders, the diameter being increased 
from 19 in. to 19$ in. The coupled wheel diameter 
and the boiler pressure remaining the same, the rated 
tractive effort was increased in proportion to the 
increase in cylinder diameter, becoming 24,670 lb. A 
taper boiler of increased steaming capacity was fitted, 
this giving 1,366 sq. ft. of evaporative heating surface 
and 230 sq. ft. of superheater surfacé in place of 
1,220 sq. ft. and 246 sq. ft., respectively, for the earlier 


desi The grate area was increased from 25 sq. ft. 
to 26-7 sq. ft. Other changes included the fitting of 
a greatly improved smokebox and saddle arrangement ; 
solid steel axleboxes, with pressed-in brasses for the 
coupled axleboxes ; a high coal bunker, inset to allow 
a clear look-out when the engine runs backwards ; and 
a side window cab. Riding qualities were in 
engines of the original design but they were further 
improved by the provision of spring side control for 
the bogie and pony truck and by arranging for the 
engine weight to be carried on side bolsters under the 
frames. All these improvements were effected without 
greatly increasing the weight which became 87 tong 
17 cwt., or 1 ton 12 cwt. more than before. 

The present chief mechanical and electrical engineer 
of the London Midland and Scottish Railway, Mr. C. E. 
Fairburn, M.A., M.Inst.C.E., M.I.E.E., has recently 
introduced a third version of this highly successful 
design of tank engine, and the illustration, Fig. 1, 
shows engine No. 2673, the first of the new series. 
Some 45 engines of this type are being constructed at 
Derby. The latest design retains the larger cylinders 
and the taper boiler introduced by Sir William Stanier, 
together with all the other improvements, so that par- 
ticulars already given for the second version apply also 
to the latest design. The main change is in the length 
of the coupled wheelbase, which has been reduced from 
16 ft. 6 in. to 15 ft. 4 in., to enable the engines to nego- 
tiate the 5-chain curves occurring in certain stations, 
docks, and sidings. Hitherto, these engines have not 
been ablé to negotiate curves of less than 6-chains radius. 
As it was not desired to increase the weight of the 
engine per foot run of rigid wheelbase, an effort was 
made to lighten the design in every way possible. 
As can be seen from Fig. 1, the footplate angle is 





merged into the tank side ; short ladders are provided 
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so that the new engine is actually lighter than the 
original unit of 1927 design. The wearing parts are 
interchangeable with those of the previous engines. 

The principal dimensions of the new engine and its 
weight distribution are given in the diagram, Fig. 2. 
The greatest width of the engine is 8-ft. 1$ in. The 
boiler barrel tapers from 5 ft. 3 in. outside diameter to 
4 ft. 9 in. There are 157 tubes of 1} in. outside dia- 
meter, and 12 s.w.g. thickness ; 21 tubes of 5} in. out- 
side diameter, and 7 s.w.g. thickness; and 21 super- 
heater elements of 1} in. outside diameter and 11 s.w.g. 
thickness. The corresponding heating surfaces are 
1,223 sq. ft. for the tubes ( and small) and 230 sq. ft. 
for the superheater. The firebox heating surface is 
143 sq. ft. The distance between the tube plates is 
12 ft. 3in. The tank capacity is 2,000 gallons of water 
and the bunker capacity is 3} tons of coal. The ratio 
of adhesive weight to rated tractive effort is 4-59. 
The maximum axle load being only 17 tons 2 cwt., the 
engine is not subject to many restrictions in service. 





INSTITUTION ELECTIONS. 
InstrruTIon oF Civ. ENGINEERS. 


Associate Member.—Arthur Grosvenor Alsop, B.Sc. 
(Eng.) (Lond.), Norwich ; Arnold Bailey, Manchester ; 
Derek Hugh Banks, B.Sc. (Eng.) (Lond.), Llanelly ; 
Norman Bernard Blight, Woodstock, Cape Province, 
8. Africa; Brendan Kenneth Clancy, B.Sc. (B’fast), 
Belfast ; William Janvrin Deal, Nairobi, Kenya ; 
Eric Francis Farrington, B.Sc. (Eng.) (Lond.), Bourne- 
mouth ; John James Feaver, Elgin; John Alexander 
Gilmore, M.A., B.Sc. —— Town), Cape Town ; Leslie 
Ward Haines, B.Sc. (B’ham), Ombersley, Worcs. ; 
John Ellerton Lewis Hampton, B.Sc. (Cape. Town), 
Durban, 8. Africa; James Thomas Hillier, London, 
E.18; Robert William Kewley, M.Eng. (L’pool), 
Johannesburg ; Fouad: Fadil Khazin, Jaffa, Palestine ; 
Abraham Adolf Levin, B.Sc. (Witwatersrand), Johan- 
nesburg ; Abram Carel Lotter, B.Sc. (Witwatersrand), 
Volksrust, Transvaal; Noel Gunnar Thomas Ludlow, 
= o— — i oo Marcus, Johan- 
nesburg; Henry George Noel Marley, B.Sc. A 
(Lond.), Kingston, Jamaica ; in Martin, or 
(Glas.), Fort William, Inverness-shire ; William Edward 
Penlygen Moon, B.A. (Cantab.), Marlow, Bucks; 
Zigmund Pick, London, N.W.3; George Edward 
Keyran Pitt, M.E. (Tasmania), Gardiner, Victoria, 
Australia ; Charles Ernest Pratt, Sutton Coldfield, 
Birmingham; Walter Thomas Revitt, B.Sc. (Eng.) 
(Lond.), Olney, Bucks; Arthur David Statham, B.Eng. 
(L’pool), St. Helens ; Noah Tabachnik, B.Sc. (B’ham), 
Haifa, Palestine; Robert Austin Williams, Birming- 


Student to Associate Member.—Douglas Hornsby 
C k, London, S.W.2; Stewart Champion, B.Sc. 
(Eng. (Lond.), London, N.14; Allan Scott Furness, 
Edinburgh ; John Patrick Keane Hamilton, Ruislip ; 
Wilfred Philip Hawkyard, B.Sc. Tech. (Manch.), Harro- 

; Reginald Walter John Hewson, B.Sc. (Eng.) 
(Lond.), Hove; John Mansel Jones, Pontllanfraith, 
Mon.; Kenneth Kraige McKelvey, B.Sc. (Eng. 
(Lond.), Portsmouth; Henry Harper Miles, B.Sc. 
(Eng.) (Lond.), Canterbury; Hubert Howard Fred- 
erick Penn, Newbury; Alun Rogers, B.Sc. (Wales), 
Pontypridd, Glam.; Noel Brian Smethurst, B.Sc. 
(Manch.), Manchester; Alan Charles Twort, B.Sc. 
(Eng.) (Lond.), Bognor Regis ; Thomas John Upstone, 
M.Sc. (Bristol), Middlesbrough ; Raja Zahar, B.A. 
(Cantab.), London, S.W.1. 





HENRY SPURRIER MEMORIAL LECTURE.—The first 
Henry Spurrier Memorial Lecture of the Institute of 
Transport will be delivered on Monday, December 10, 
at the Institution of Electrical Engineers, Savoy-place, 
London, W.C.2, by Mr. E. 8S. Shrapnell-Smith, C.B.E., 
M.Inst.T. His subject will be “ Five Decades of Com- 
mercial Road Transport, with Inferences about its 
Futare.”’ 





THE DE HAVILLAND JET FIGHTER AEROPLANE.—Some 
further information concerning the de Havilland jet 
fighter aeroplane was given at the first annual general 
meeting of The de Havilland Engine Company, Limited, 
held recently in London. It was stated that the com- 
pany’s first gas turbine, the Goblin, was giving a remark- 
ably good performance in the de Havilland jet fighter, 
the speed of which considerably exceeded 500 m.p.h. in 
level flight over a wide range of altitudes. ‘The Goblin, 
it was added, was the first engine to pass the official 
type test in the new gas-turbine category. Hence the 
company were now in possession of gas-turbine type 
approval certificate No. 1. 





have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, at the price quoted at the end of each paragraph. 
Pons. Fittings for Gas Cylinders.—A = — 
specification B.S. No. 341, covering valve fitti 
for compressed-gas cylinders, has now been aaook 
No have been made in the basic dimensions 
of the cylinder-neck threads and outlet threads stan- 
dardised in the original 1931 edition, and the inter- 
changeability of connections with valves made according 
to the 1931 edition or to the present revision is main- 
tained. The appendix on gauges, however, has been 
revised and certain modifications ad on the 
recommendations of the National ges 20 ° 
The scope of the specification has been extended 
by the inclusion of the dimensions and gauges for 
valves of the 1-25 in. nominal size. in, the previous 
edition was limited to the dimensional] features of the 
valves. In the present edition, schedules giving the 


essential properties of the steel and bronze or used 
are included. The present revision also gives the 
dimensions of the valving capsules. These consist of a 


tapered sleeve of soft metal intended for fitting between 
the taper threaded portion of the cylinder valves and 
the internally threaded portion of the cylinder necks, 
to ensure a gas-tight joint when the valves are screwed 
home. [Price 2s., postage included.] 

Gas Cooking Installations and Refrigerators.—Drafts 
of British one. Code of Practice No. — 
covering gas-cooking installations (single-family dwell- 
ings), at Ba. 3.4235, dealing with gas-operated refri- 

have been prepared for circulation and com- 
ment. In both cases sections relating to materials, 
appliances and components; design considerations ; 
work off and on the site; and inspection and testing, 
are included. As with other Codes of Practice, these 
two publications are intended to represent a desirable 
sendead of good practice, and, therefore, to take the 
form of recommendations. It is emphasised, however, 
that compliance with them would not confer immunity 
from by-laws and other relevant legal requirements. 
[Price 1s. each, postage included.] 





BOOKS RECEIVED. 


British Pleasure Steamers, 1920-1939. By GEOFFREY 
GrimsHaw. Richard Tilling, 106, Great Dover-street, 
London, S.E.1. [Price 15s.] 

Whither Plastics? The Possible Uses of Plastics in Indus- 
try, Science and Art. By H. RONALD FLEcK. Published 
for Temple Press Limited. The English Universities 
Press Limited, Little Paul’s House, Warwick-square, 
London, E.C.4. [Price 15s. net.] 

United States Bureau of Mines. Technical Paper No. 664. 
Differential Thermal Analysis. Its Application to Clays 
and Other Aluminous Minerals. By SIDNEY SPEIL and 
others. The Superintendent of Documents, Washing- 
ton 25, D.C.,. U.S.A. 

The Association of Special Libraries and Information 
Bureaux. Report of Proceedings of the Nineteenth Con- 
ference, 1944. Offices of the Association, 52, Blooms- 
bury-street, W.C.1. [Price 6s.] 

Building and Society. Water, Drainage and the Com- 
munity. By Rott HAMMOND. Published for The 
Co-operative Permanent Building Society. J. M. 
Dent and Sons, Limited, Aldine House, Bedford- 
street, Strand, London, W.C.2. [Price 3s. 6d. net.] 

The Workshop Yearbook and Production Engineering 
Manual. Editor: H. C. Town. Paul Elek (Pub- 
lishers), Limited, Diamond House, 36-38, Hatton- 
garden, London, E.C.1. [Price 30s.] 

Heat Engine Calculations. For Those Engaged on 
Diesel, Petrol, Steam, and Marine Engines. By A. E. 
TatBor. Sir Isaac Pitman and Sons, Limited, Parker- 
street, Kingsway, London, W.C.2. [Price 3s. 6d. net.] 

Radio Service Test Gear. An Outline of the Principles 
upon which Radio Receiver Test and Measuring Instru- 
ments Operate. By W. H. Cazaty. Sir Isaac Pitman 
and Sons, Limited, Parker-street, Kingsway, London, 
W.C.2. [Price 6s. net.] 

The Anglo-American Year Book, 1945. Editor: PHy1us 
TURNER. The American Chamber of Commerce in 
London, Aldwych House, Aldwych, London, W.C.2. 
[Price 15s. net.] 

Waveform Analysis. A Guide to the Interpretation of 
Periodic Waves. Including Vibration Records. By 
R. G. MantEy. Chapman and Hall, Limited, 37-39, 
Essex-street, Strand, London, W.C.2. [Price 21s, 
net.) 

Practical Building Mechanics. By NEWMAN TarTE. 
Chapman and Hall, Limited, 37-39, Essex-street, 
Strand, London, W.C.2. [Price 15s. net.] 

Photography in Engineering. By C. H. 8S. TuPHOLME. 
Faber and Faber Limited, 24, Russell-square, London, 
W.0.1. [Price 42s. net.] 


8.W.1, has been elected chairman of the Association of 
Consulting Engineers (Incorporated), for the 1945-46 
session. 

Mr. HENRY Nimmo, M.Inst.C.E., M.1.E.E., M.I.Mech.E,, 
has been appointed an Electricity Commissioner with 
effect from July 1, in succersion to SiR LEONARD Prarce, 
C.B.E., D.Sc., M.Inst.C.E., M.1.E.E., M.I.Mech.E., who 
has resigned his appointment as part-time Commissioner 
as from that date. 

Masor H. R. Krner, M.C., managing director (avia- 
tion) of Vickers-Armstrongs Limited, has joined the boar 
of Vickers, Limited. Mr. L. I. G. LEVESON, B.S¢,, 
has been appointed a director of Vickers-Arimstrongs 
Limited. 

Mr. Ernest Mrvors, B.Sc. (Eng.) (Lond,), 
A.M. Inst.C.E., Borough Surveyor of Darlington, wag 
yesterday installed as President of the Institution of 
Municipal and County Engineers for the 1945-46 session, 


Mr. B. Moore, works director of the Guiseley Works 
of Crompton Parkinson, Limited, and Mr. R. E. Pp. 
BRIEBACH, general manager of the company’s lamp 
works, have been appointed executiwe directors of the 
firm. 

Mr. 8. E. Goopatt, M.Sc. (Eng.) (Lond.), M.I.E.E., 
has been appointed deputy chief engineer of Messrs. 
W. T. Henley’s Telegraph Works Company, Limited, 
as from July 1. 

Proressor D. T. A. TOWNEND, D.Sc., Ph.D., Livesey 
Professor of Coal Gas and Fuel Industries, University 
of Leeds, since 1938, has been appointed director of 
the British Coal Utilisation Research Association. 


Mr. P. A. H. Extior, until recently head of the liaison 
department of the British Coal Utilisation Research 
Association, has been appointed director of the Com- 
bustion Appliance Makers’ Association (Solid Fuel) 
in succession to Mr. J. G. BENNETT. 


Masor H. G. Rows is relinquishing the managership of 
the turbine sales department of The British Thomson- 
Houston Company, Limited, on June 30, for health 
reasons, but will continue to serve in a consulting capacity. 
Major Rowe’s successor will be Mr. C. K. Birp, hitherto 
assistant manager of the department. 

Mr. Rawson F. Stace, whose services were loaned to 
the Ministry of Works in December 1940 and who was 
responsible, under the Director of Cement, for the control 
of chalk, lime and whiting industries, has now resumed 
his duties in the cement interests of Thos. W. Ward, 
Limited, Sheffield. 

Mr. R. H. Coates, B.Sc. (Eng.) (Lond.), A.M.Inst.C.E., 
A.M.1I.Mech.E., M.I.E.E., deputy general manager and 
engineer to the Sheffield Corporation Electricity Depart- 
ment, has been appointed engineer and manager of the 
City of Portsmouth Electricity Undertaking. He will 
take up his new appointment on October 1. 


Mr. JoHN Horne, A.M.I.E.E., has been appointed 
London branch manager for Johnson and Phillips, 
Limited, Charlton, 8.E.7, with headquarters at Columbia 
House, Aldwych, W.C.2. He succeeds Mr. J. JOHNSON 
SmrrH, who has resigned to join the staff of the Electri 
Construction Company, Limited. Mr. Horne has bee. 
associated with Johnson and Phillips’ sales organisation 
for over 20 years. 


MR. .ANDREW GRAHAM has been appointed engineer- 
ing representative for Eire, of Specialloid, Limited, North 
Finchley, London, N.12. Mr. K. D. West has been 
appointed district engineer for the southern counties, 
operating from Guildford and assisting Mr. W. G. P. 
Rogers, the manager of the territory. Mr. GORDON 
RAMSDEN has taken up the post of area manager and 
engineer for Yorkshire, Northumberland and Durham, 
operating from Leeds, in succession to Mr, T. Brmson 
who is to commence activities in Europe. 


Mr. F. E. BurceR and Mr. A. DRYSDALE, 
A.M.1L.Mech.E., have been appointed joint managing 
and technical directors of Jaru, Limited, manufacturers 
of Jaru compensated and Poly-film bearings, metallic 
oil seals, flexible couplings and hydraulic components, 
Tredegar, Monmouthshire. 

Dr. R. S. Stnver, Ph.D., F.Inst.P., has received the 
degree of D.Sc., of the University of Glasgow for a thesis 
entitled “‘ The Properties of Saturated Liquid-Vapour 
Mixtures in Relation to Steam Engineering.” 

Mr. N. CLARKE, B.Sc., A.Inst.P., has been appointed 
assistant secretary of the Institute of Physics. 

Mr. A. D. BuTcHART, B.Sc., has been appointed 
executive liaison officer of the Manchester Joint Research 
Council, which is representative of Manchester Uni- 
versity and the Manchester Chamber of Commerce. 

The temporary address of THE BRITISH CORPORATION 
REGISTER OF SHIPPING AND AIRORAFT and the AMERICAN 
BUREAU OF SHIPPING, at Rotterdam, is c/o Messrs. van 





Uden, Veerhaven, 14 and 15. 
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NOTES FROM THE NORTH. 
GLascow, Wednesday. 


Scottish Steel.— The recent slight improvement in 
demand experienced by West of Scotland steelmakers 
has beep maintained, but there is little hope in trade 
circles of any material alteration before the holidays 
next month. Specifications foryship plates and sections 
remain very scarce’ despite reports of a few more orders 
for new vessels, and Scottish steel] mills are rtill only 
working at part capacity. There are continued in- 
quiries for steel from the Continent and from other over- 
seas markets, and although some useful new lines have 
been booked on export account, the total orders are well 
within the capacity of the plants. Consequently, Scottish 
steelmakers can offer prompt delivery against the orders 
of the engineering, locomotive, and re-rolling industries. 
Black and galvanised sheete are still exceptionally 
strong, and makers’ delivery dates are six months, or 
more, in some cases. Good kgevy steel scrap is in firm 
request, but lighter sorts aré. father plentiful and slow 
of sale. 

Scottish Coal.—The pronouncement regarding the 
quantity of house coal available has reawakened con- 
sumers’ fears. Before he spoke Lord Balfour had no 
doubt examined the output figures and considered them 
carefully against the background of market requirements. 
An average delivery of 43 cwt. for a full year would not 
be considered adequate in Scotland—and where gas or 
electricity isnot available, for heating water and cooking, 
the quota will be at least 10 cwt. below the quantity 
necessary for the requirements of a Scottish home. The 
reaction in the market was a strong expression of opinion 
that some means of reversing the steady downward trend 
of output must be adopted speedily. 

Scottish Machine Tools.—The makers of heavy machine 
tools for shipyards and engineering works are kept very 
busy, and foreign orders are also circulating in great 
volume. Restrictions arising from war-time conditions, 
however, tend to prevent makers from expanding their 
production of standard tools, so that the supply is still 
far short of potential needs. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Steel.—Good progress is being made in some 
steel] and tool works with both home and export business, 
but continued restrictions and shortage of labour are still 
retarding factors. Steel and tool firms are doing good 
business with buyers in the Near East, the Middle East 
and South Africa. Developments in the steel industry 
of South Africa are watched with interest, particularly 
the claims of some makers there of a stainless steel lower 
in price than the Sheffield product. A good deal of mining 
drill steel, formerly bought extensively in Sheffield, is 
now supy ‘ied from South African steelworks, but there 
is still a strong connection between Sheffield steelmakers 
and enginecring firms, and South African buyers of drill 
steels, crushing machinery and renewal parts. The 
volume of inquiries is increasing, and it is hoped that more 
skilled workers will be available before long as a result 
of the progress with demobilisation. Supplies of raw 
and semi-finished steel products are ample, but it is not 
always easy to get reasonably quick delivery. 


South Yorkshire Coal Trade.—Coal supplies are still 
short, and the majority of users have to be content with 
an increasing proportion of inferior grades. Progress is 
being made with the production of outcrop coal in spite 
of protests against the working of some additional sites. 
Staggered holidays among miners have been started, and 
the output at some pits consequently suffers. Not much 
house coal is being received at depots by retail merchants, 
who are making only modést deliveries, mostly of coal of 
inferior quality. There are heavy forward sales of 
washed and graded steam coal, and very little best washed 
smalls and rough and nutty slacks are offered. Blast- 
furnace coke is in adequate supply, and works coke is 
sufficient for current requirements, although there is 
still a shortage of domestic grades. 











Stupy Group oN SpreciaL LIBRARIANSHIP.—In co- 
operation with the Library Association, the Association 
of Special Libraries and Information Bureaux is organ- 
ising a study group on special librarianship, to be held 
at Chaucer House, Malet-place, London, W.C.1, during 
the week, Monday, July 23, to Saturday, July 28. On 
each day there will be a morning lecture followed by an 
opportunity for more detailed discussion and instruction. 
Visits to libraries will be organised for the afternoons, 
and the evening sessions from 7.30 until 10 p.m., will 
include talks on related subjects with further oppor- 
tunities for debate and discussion. Fees for students 
who wish to attend the whole week will be 21. 2s., ex- 
clusive of meals and expenses incurred in travelling to 
visit libraries. For any one day, or part of a day, the 
fee will be 10s. Application forms and further par- 
ticulars can be obtained, before July 1, from the Aslib 
office, 52, Bloomsbury-street, London, W.C.1. 





NOTES FROM THE SOUTH-WEST. 
CarpirFr, Wednesday. 


The Welsh Coal Trade.—Declining man-power and 
increasing absenteeism in the South Wales coal industry 
was again reported to the monthly meeting of the 
Regional Coal Board last week. Mr. William Jones, the 
Regional Controller, Ministry of Fuel and Power, reported 
that, during May, there had been a drop of more than 
1,000 in the number of wage earners in South Wales. 
There had also been a falling-off in the Somerset coalfield. 
The intake into the training centré at Oakdale was low 
and was not expected to increase. Absenteeism, both 
avoidable and unavoidable, had increased. Following 
the recent taking over by Messrs. Powell Duffryn, Limited, 
Mr. Joshua Davies and Mr. W. E. Davies, general manager 
and secretary, respectively, of North’s Navigation (1889), 
Limited, have resigned their positions and also their seats 
on the board. Mr. J. Wentworth Smith and Mr. Liewellyn 
Jacob have alséd resigned from the board of directors. Mr. 
Joshua Davies had been with the company for 57 years 
and had been general manager for the past 14 years. 
Mr. W. E. Davies, who joined the company as a boy in 
the colliery office 61 years ago, had been secretary for 
42 years and a director for 20 years. Mr. D. A. Hann, 
director of production of the Powell Duffryn Company, 
and Mr. David Badham have been appointed directors, 
and Mr. F. T. Norris is the new secretary. New business 
has been held severely in check on the Welsh steam-coal 
market during the past week. The shortage of supplies 
of all the better grades was acute, particularly for early 
delivery, and the high-priority consumers accounted for 
the bulk of current outputs. Export business was 
inactive, except for the steady deliveries made under 
official direction for the military and other vital users 
on the Continent, and to some of the more important 
bunkering depots. All the large sorts were well placed 
with orders for some time ahead and with an active 
demand a firm tone was maintained. Sized and bitu- 
minous smalls were difficult to stem over the next few 
months, and were strong, while the best dry steams were 
kept busy, although some of the poorer sorts were 
offering. Home demand for patent fue] and cokes was 
sustained. 


Swansea Steel-Sheet Industry.—The market report 
issued by the Incorporated Swansea Exchange states 
that, last week, the demand for tin-plates was good as 
home consumers were continuing to place orders for their 
requirements for the third quarter of the present year. 
Makers’ order books were consequently in a healthy con- 
dition. Although more business was done on the export 


market, very quiet conditions were ruling. Steel sheets, 


continued to be a strong feature and the demand was 
in excess of the production. The iron and steel scrap 
market was quiet, but there were signs of a slight im- 
provement. The prices of iron and steel products and 
of non-ferrous metals were as follows: Standard quality 
coke tin-plates, per box of 108 lb., containing 112 sheets 
measuring 20 in. by 14 in., 29s. 9d. f.o.r. for home con- 
sumption and 30s. 9d. f.o.b. for export. Tin-plates 
carrying heavier coatings of tin, 30s. and 30s. 44d. per 
box f.o.r. for home consumption. Unassorted tin-plate 
base uncoated plates, 25s. 9d. per box f.o.r. at makers’ 
works. Galvanised corrugated steel sheets, No. 24 
gauge, in bundles, 261. 2s. 6d., and steel sheet and tin- 
plate bars, 121. 2s. 6d., all per ton, delivered. Welsh 
hematite pig iron, 71. 9s., and Welsh basic pig iron, 
6l. 15s. 6d., both per ton, delivered, and both subject 
to a rebate of 5s. The distribution of supplies of metallic 
tin is controlled and the price of the metal is 3001. a ton. 
The maximum control price of fire-refined copper (con- 
taining not less than 99-2 per cent. of the metal) is 
601. 10s. a ton, and that of high-conductivity copper, 
627. a ton. The maximum control price of good soft 
pig lead is 311. 10s. a ton, and that of spelter 321. 15s. a 
ton. 





DiIscussION ON CORROSION OF METALS.—The summer 
meeting of the London and Home Counties branch of 
the Institute of Physics will take the form of a discussion 
on “ The Corrosion of Metals,” and will be held, com- 
mencing at 2 p.m., on Saturday, July 7, in the Physics 
Department, Imperial College of Science and Technology, 
South Kensington, London, 8.W.7. The introductory 
address will be given by the chairman of the branch, 
Dr. S. Whitehead, after which five papers will be pre- 
sented, namely, “‘ Controlling Factors in Atmospheric 
and Immersed Corrosion,” by Dr. W. H. J. Vernon; 
“Some Factors which Influence the Rate of Reaction 
between Copper and Oxygen,” by Dr. D. H. Bangham ; 
“The Corrosion of Iron ahd Steel and its Prevention,” 
by Dr. J. C. Hudson; “ Electrochemical Measurements 
in Corrosion Studies,” by Mr. P. T. Gilbert ; and ‘“‘ Some 
Practical Instances of the Corrosion of Non-Ferrous 
Metals in Tel icati Plant,” by Dr. W. A. 
Radley. There will be an interval for tea at 4.30 and 
the discussion will be resumed at 5.p.m. The honorary 
secretary of the branch is Dr. H. Lowery, Principal, 
South-West Essex Technical College, London, E.17. 








NOTICES OF MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








INSTITUTION OF CIVIL ENGINEERS.—To-night, 5.30 
p.m., Great George-street, Westminster, 8.W.1. Special 
Meeting. Lecture on “‘ The General Activities of French 
Engineers During the Occupation,” by Mr. Demaret, 
President of the Société des Ingénieurs Civils de 
France. 

Roya Sociery oF ARTs.—Wednesday, July 4, 3.30 
p.m., John Adam-street, Adelphi, W.C.2. Annual General 
Meeting. (i) Council’s Report and Financial Statements 
for 1944. (ii) Election of Officers. 





NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General.—Shortage of labour and fuel are still hamper- 
ing iron and steel production, but some improvement in 
home demand for most commodities is noticeable and 
the relaxation of export licensing control encourages 
the hope of an early increase in overseas trade. Local 
and other native ironstone is plentiful, but large supplies 
of ore from overseas would be very welcome. The total 
tonnage of pig iron available for distribution does not 
fully satisfy the demand. Oustanding features in the 
finished industries are the heavy bookings for light steel 
sheets and a better demand for heavy commodities. 

Foundry and Basic Iron.—The demand for ordinary 
foundry pig iron is greater than the supply. The make 
of Cleveland brands is smali and there is difficulty in 
securing larger deliveries from other producing centres. 
‘The demand is increasing and further supplies are neces- 
sary to deal satisfactorily with consumers’ growing re- 
quirements. Manufacturers of light castings are more 
actively employed than has been the case for some time 
and are calling for larger parcels of pig to enable outputs 
to be maintained sufficiently to meet contract obligations. 
There is no surplus of basic iron, but prodiction is 
sufficient for current needs. 

Hematite, Low-Phosphorus and Refined Iron.—The 
stringency in the hematite branch of trade is easing, but 
careful handling of the available tonnage is still necessary 
to ensure that regular deliveries can be made to those 
who need them most. The limited make is steadily 
absorbed by authorised users who have occasionally to 
accept iron of a quality other than that which they prefer 
to handle. Outputs of medium and low-phosphorus 
grades are only sufficient for the demand, but producers 
are able to maintain satisfactory supplies to the engin- 
eering foundries. The make of refined iron is well 
taken up. 

Manufactured Iron and Steel.—The supply of semi- 
finished iron is sufficient for the moderate demand. 
Conditions vary in the finished-iron trade ; slackness in 
certain departments continues, but some plants are 
busily employed. Makers of semi-finished steel are 
experiencing difficulty in meeting the heavy requirements 
of the re-rollers. Billets and sheet bars, in particular, 
are in great demand. Manufacturers of light sheets, 
both black and galvanised, have sufficient orders to keep 
them fully occupied well beyond the third quarter of 
the year. Buyers are still in the market, but makers are 
disinclined to undertake further contracts.. Producers 
of light sections have fairly good orders in hand, but 
makers of heavy joists are still able to give prompt atten- 
tion to purchases though they have more work on hand 
than formerly. Rail mills are actively employed ; large 
quantities of colliery equipment are being turned out 
and wire works are busy. 

Scrap.—iron and steel scrap is offered more freely. 
The categories in most request are heavy steel, machinery 
metal and good cast iron. 





GAUGE AND TOOL MAKERs’ AssocIATION.—Following 
the closing of the Diamond Tool Advisory Centre. the 
Council of the Gauge and Tool Makers’ Association 
accepted a suggestion that a new section of the Associa- 
tion should be formed for manufacturers of diamond 
tools and gauges. This section has now been established, 
and the first eight members are British Precision Diamond 
Tools, Limited; Messrs. Busch and Speyer, Limited ; 
Coventry Gauge and Tool Company, Limited ; Diamond 
Tools, Limited ; Indusmond (Diamond Tools), Limited : 
Messrs. A. Shaw and Son ; Messrs. L. M. Van Moppes and 
Sons: and Messrs. S. L. Van Moppes, Limited. At the 
first meeting of the new section, held recently, Mr. 
Lewis E. Van Moppes, partner of Messrs. L. M. Van 
Moppes and Sons, was elected chairman of the section. 
Applications for membership of the new section will be 
considered by the Association, Standbrook House, Old 
Bond-street, London, W.1, from manufacturers of shaped 
diamond tools, diamond indenters, lens drills, glaziers’ 
-diamonds and diamond gauges. 
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UNIFICATION OF SCREW- 
THREAD STANDARDS. 


Tuat the number of screw-thread standards in 
existence is inconveniently large is a feature of 
engineering practice which has been obvious to 
makers and users of engineering plant and equip- 
ment for many years. Whitworth related, in the 
paper on “Standard Screw Threads,” which he 
read before the Institution of Civil Engineers in 
1841, and which first drew the attention of the 
industry’ in general to the possibility of a general 
standardisation, how he based his tables on a com- 
parative study of the threads and pitches then in 
use in the principal engineering establishments in 
this country ; from which it is evident that there 
must have been an embarrassing profusion of 
single-shop screw “ standards ” at that time. Since 
then, however, fully as many must have been 
introduced as he had selected for comparison and, 
as it proved, eventual supersession. While the main 
occupation of the engineering industries was to 
produce goods for home consumption, the lack of 
uniformity between manufacturing countries was 
no more than an occasional inconvenience, but the 
experience of two wars and the increasing speed of 
international transport have combined to show the 
disadvantages of a lack of uniformity in a very 
different light. 

It is not strictly exact, perhaps, to attribute all 
the blame or the credit for this realisation to only 
the last two wars in which this country and the 
United States have been engaged. The Crimean 
War, and the demand of the then British Govern- 
ment for the construction, engining and arming of 
90 gunboats in 90 days, enforced a measure of 
co-ordinated production between the various ship- 
yards and marine-engine works engaged on the 
contracts; and the American Civil War, with its 
(then) unprecedented demands for the large-scale 
production of small arms, emphasised the need for 
interchangeability in components. These events 
helped, therefore, to prepare the way for a more 
general unification of practice in screw threads, as 
in other manufactures; but it has been the close 
collaboration of Britain and the United States in 
1917-18 and 1941-45 which led directly to the 
succession of conferences on screw-thread standardi- 
sation, the most recent of which have been arranged, 
under the auspices of the Institution of Mechanical 





than two-years. 


the Institution of Production Engineers, in London 
on June 22, in Manchester on June 28, and in 
Birmingham on June 29. As this issue of Ewat- 
NEERING will have gone to press before either of 
the latter two meetings were held, the following 
observations relate only to the London conference, 
but the same papers were to be read at all three. 
A general reference to the Conference, and a 


508 | report of the remarks of Lord Woolton, who opened 


the afternoon session, are given on page 513 of 
this issue, so that we may proceed at once to some 
consideration of the seven excellently concise papers 
which were presented. The first, by Mr. 8. J. 
Harley, B.Sc., of the Machine Tool Control, Ministry 
of Supply, consisted of ““A Review of the Recent 
U.8.-Canadian-U.K. Conferences”’; conferences 
which were held in New York in November-Decem- 
ber, 1943, and in London, August-September, 1944. 
The report of the London conferences was made 
available to those attending the present meetings ; 
an abridgment of it was printed on pages 65 and 
85, ante. Mr. Harley summarised the production 
difficulties which led to a further discussion of 
screw-thread standards (the subject having been 
considered already at some length during the last 
war and again in 1926) and gave some examples 
of the increased cost in labour, materials, time and 
money, resulting from the differences between 
existing British and American standards, which 
gave point to the statement of Mr. William Batt, 
of the Combined Production and Resources Board, 
quoted by Lord Woolton, that these discrepancies 
had cost the Allies something of the order of a 
hundred million dollars. 

The second paper, by Mr. E. G. Saunders, M.A., 
of Messrs. Stewarts and Lloyds, Limited, and 
Mr. J. E. Sears, C.B.E., Superintendent of the 
Metrology Division, National Physical Laboratory, 
dealt with “ Pipe Threads,” and put forward the 
useful suggestion that, as a first step towards 
unification in this particular field, American outside 
pipe diameters and American Standards Association 
pipe threads might be adopted for pipe sizes exceed- 
ing 4}-in. outside diameter, and that the British 
Standard outside diameters and pipe threads might 
be used in the sizes up to and including 4} in. 
Cc already uses the United States standard ; 
and, while pipes with British standard threads are 
extensively used in overseas oilfields and are manu- 
factured for export by American firms, their reten- 
tion in the smaller sizes of pipe would cause com- 
paratively little inconvenience as the smaller sizes 
represent the greater part of pipe production. 

** Acme Screw Threads and Buttress Threads ” 
were discussed in the third paper, by Mr. L. W. 
Nickols, B.Sc. (Eng.), of the N.P.L., and Mr. J. E. 
Baty. This paper went into considerable detail 
regarding these threads, especially those of the 
Acme form, which is the subject of a draft revision 
of the American specification now being circulated 
for comment in this country by the British Standards 
Institution with a view to its possible adoption 
here. A draft specification for buttress threads, 
prepared by the British Standards Institution in 
accordance with an arrangement made with the 
American Standards Association at the 1944 Screw 
Threads Convention,- is being issued similarly to 
industry for approval and comment. Buttress 
threads, originally used mainly in gun breech-blocks 
and in a few of the heavier machine tools, have also 
-been extensively employed more recently in aircraft- 
propeller hubs. The remaining paper in the morning 
programme was on “Instrument Threads,” and 
was presented by Mr. G. A. Whipple, M.A., managing 
director of Messrs. E. R. Watts and Son, Limited, 
in conjunction with Mr. W. O. Davis, of Messrs. 
S. Smith and Sons, Limited, and Mr. A. D. Snutch, 
of Messrs. Taylor, Taylor and Hobson, Limited. 

At the afternoon session, three papers were 
delivered, namely, “‘ The Unification of British and 
American Screw Threads,” by Mr. F. H. Rolt, 
M.B.E., B.Sc., Director of Jigs, Tools and Gauges, 
Machine Tool Control, and Mr. J. E. Sears; “ Re- 
‘search on Fatigue Strength of Screw Threads of 
Different Form,” by Mr. D. G. Sopwith, Wh.Sc., 
of the National Physical Laboratory, and Mr. T. 
Settle, of the Coventry Tool and Gauge Company, 
Limited; and “ Rationalisation of Screw Thread 





Engineers, the British Standards Institution, and 





Series,” by Mr. J. E. Sears, jointly with Mr. W. C. 
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Swift, of the Machine Tool Control. The first of 
these three papers was, in the main, a factual 
record of the investigations already made of the 
points of difference or similarity between the various 
standards, and the possibility of reconciling the 
main corresponding series by agreed adjustments ; 
but it raised also the fundamental question of units, 
pointing out that the adoption of a world-wide 
system of screw threads would necessitate agree- 
ment, first, on a common system of measurement, 
either the inch or the metric system. 

The paper by Mr. Sopwith and Mr. Settle de- 
scribed the programme of tests that has been drawn 
up to meet the need for a systematic investigation 
of the strength of screw threads in relation to their 
form, as a ni preliminary to any attempted 
unification. The methods of producing the threads 
are to be taken into account, and comparative 
series of tests made with screws of high-tensile and 
low-tensile steel. After the series of fatigue tests 
in an Avery pulsator machine have indicated an 
optimum form of thread, this form is to be tested 
further, in comparison with existing forms, to 
ascertain the effect of various degrees of fit, impact 
strength, and resistance to slackening as the result 
of vibration. The final paper, by Mr. Sears and 
Mr. Swift, was devoted to the selection of pitch- 
diameter series and the problem of relating individual 
pitches to individual diameters for particular appli- 
cations. Reference was made in it to a questionnaire 
recently circulated by the British Standards Insti- 
tution to a number of representative firms, inviting 
opinions on the types of screw-thread series likely 
to be most suitable for general use. 

A commendable feature of several of the papers, 
and one which we believe to be novel, was the pre- 
sentation, at the end, of a few leading questions as 
a guide to intending participants in the subsequent 
discussion. In.all, there were 21 of these questions ; 
too many for individual reference in the re- 
mainder of this column and, even so, by no 
means exhausting the possible causes of disagree- 
ment in any attempt to produce a comprehensive 
unification. If, however, even two-thirds of them 
could be argued out to the stage of a reasonable 
compromise, they would afford a material clarifica- 
tion of the eventual work of an executive com- 
mittee ; and there can be no question that they did 
serve a very useful in focusing the attention 
of speakers on the main points, thus avoiding to a 
great extent the inherent weakness of symposia, 
namely, the tendency of speakers either to disperse 
their comments over too wide a field for correlation, 
or to concentrate on a few obvious topics to the 
exclusion of others on which criticism would have 
been valuable. 

Perhaps the most striking general impressions 
given by the discussion were of its high quality, 
and the amount of thought that has obviously been 
given to the subject of a wider standardisation and 
the best means of securing reconciliation of the 
characteristics of the standards in use at the present 
time. The scale of modern quantity production 
makes any change a matter of much greater moment 
than anything that Whitworth or Sellers had to 
contemplate and, fundamental and initially arbitrary 
as the differences are in almost every case, their 
origins were seldom, if ever, haphazard, but repre- 
sent the considered judgment of the best minds 
available at the date of introduction. On the ques- 
tion of thread form for the majority of screw appli- 
cations, there would seem still to be much force in 
the objection urged by Sellers, 80 years ago, against 
the Whitworth 55-deg. angle ; namely, that it was 
more difficult to make and to verify with accuracy 
than his 60-deg. angle. His further objection, that 
the rounded crest and root of the Whitworth thread 
made it difficult to secure a fit at those points, is 
now seen to be of relatively little importance, as a 
well-made close-fitting screw is positioned by the 
flanks, except in special cases ; and, as was pointed 
out in the discussion, there are advantages in the 
rounded thread which the Americans and Canadians 
already recognise. In many respects, a new stand- 
ard form, with a rounded crest and root, and an 
angle of 60 deg., which can be readily originated 
and checked, appears more attractive than any 
compromise between the existing forms, designed 
to mate with either. 








WORK FOR ALL. 
ALL parties in the present electoral contest state 


that a policy of full employment is included in | t*king pro 


their programme for the future ; various methods by 
which this is to be achieved are indicated in vague 
terms, but no detailed plans have been put forward. 
The reason for this, whether it is realised by the 
parties concerned or not, is that problems of inter- 
national trade are conditioned by so many un- 
knowns that the formulation of such plans is not 
possible. Something approaching a state of full 
employment was attained in the Soviet Republics 
and Germany, but this was essentially based on 
policies of economic isolation. A country which 
treats itself as a self-contained trading unit, in 
which the internal circulation of money and the 
level of manufacturing activity are controlled by 
the government, can so adjust its ings that 
an approximation to the ideal of work for all is 
achieved, but no corresponding state of affairs 
could be created in Great Britain on any political 
or economic theory. 

In the case of Germany, the purpose of the policy 
of full employment is too well known to require 
comment, although the economic status to which 
it has now reduced the country is an interesting 
aspect of the matter on which revealing information 
will no doubt become available in due course. The 
Russian policy it is now the ice to refer to in 

terms, but the most cordial goodwill 
cannot alter the fact that it is entirely inapplicable 
to Great Britain, for which economic isolation is 
impossible. With a large part of the food supply 
and most raw materials dependent on foreign 
sources, and the promised industrial prosperity 
contingent on greatly increased exports, the in- 
dustrial future will be determined by international 
conditions which a self-contained economy could 
do nothing to control. As already suggested, 
detailed plans for the attainment of a state of full 
employment cannot be drawn up, and with the best 
will in the world no party can do more than deal 
with problems and conditions as they arise, largely 
on an empirical basis. Rash experiments in the eco- 
nomic sphere, based on grossly insufficient data, 
could have no hope of success. / 

One of the few certainties in a welter of unknown 
factors is that the level of future industrial activity 
will be determined to a great extent by theefficiency 
with which manufacturing operations are carried 
out, and that that efficiency will be determined by 
the actions of labour equally with those of capital. 
Much is being heard at the present time of the 
supposed shortcomings of what are described as 
capitalists in the provision of modern plant, but 
little is heard about the failure of labour to take full 
advantage of the facilities furnished. In the long 
run all industry is dependent on the operations of 
workpeople, and neither full employment nor the 
higher standard of living which are promised will 
be attained unless labour pulls its weight. As it was 
put by Mr. M. Robinson, in a paper read before the 
North Western Association: of the Institution of 
Civil Engineers on March 21, “ the designers’ work 
is ultimately executed and brought to fruition by arti- 
sans, men skilled, semi-skilled and non-skilled.”” Mr. 
Robinson was referring to civil-engineering construc- 
tion, but his remark applies to industry generally. 

At times there appears to be a lack of realisation 
of the fact that the standard of living depends on 
the quantity of material goods available, and if 
output is restricted by the institution of shorter 
hours of work, or by refusal to take full advantage 
of modern manufacturing facilities, then it is 
quite possible that a higher standard of living will 
not be achieved simply because the material neces- 
sary to create it is not available. This is a matter 
of arithmetic, not of political theory. An approach 
to this state of affairs is already to be seen in con- 
nection with coal supplies, the restriction of which 
has definitely affected the standard of living of 
practically the whole population. It can be argued 
that by reducing the output per man-hour, the work 
available can be spread over a greater number of 
individuals, but this obsolete notion, which in the 
past has had considerable weight in some labour 
circles, is no longer held by any official party. It 
is certainly incompatable with industrial efficiency, 





and the promised full employment will be dependent 
on the utilisation of every available advance jn 
manufacturing procedure and on every workman 
i per advantage of the tools and appliances 
which are at his disposal. 

This whole subject has many facets of which 
not the least important is the question of strikes, 
especially those of an unofficial nature. The harm 
done by such events is not to be measured merely 
in terms of man-hours lost; interference with pro- 
duction and the unnecessary work 
thrown on technical staffs are serious consequences, 
This latter aspect of the matter gets little public 
attention, but if an important proportion of the 
attention of shop management is to continue to be 
spent in dealing with strikes and unrest, frequently 
based on the most trivial grounds, the ambitious 
production programmes which are put forward will 
either be wrecked or seriously hampered. One 
school of thought appears to suppose that events 
of this kind can be eliminated by the adoption of a 
policy of public ownership, but this idea does not 
appear to be supported by any evidence. The 
London Passenger Transport Board is an example 
of public ownership, in the Labour Party’s meaning 
of the term, but it is not free from unofficial strikes. 
Its record in this matter is worse than that of the 
privately-owned main-line railways. 

The particular contribution to the industrial 
efficiency of the future contained in Mr. Robinson’s 
paper, which was entitled “‘ Problems Affecting the 
Efficiency of Labour in the Constructive Trades,” 
was his suggestion for the constitution of local 
arbitration boards to deal with “ certain types of 
dispute between employer and worker.” The imme- 
diate reaction to this may be a reminder that 
elaborate arrangements for industrial courts, boards 
of arbitration and similar bodies already exist. Mr. 
Robinson does not overlook this and his paper 
contained a general account of the conciliation and 
arbitration schemes which are in operation, but the 
purpose of the proposed local boards is to avoid 
the necessity of bringing elaborate machinery into 
operation to deal with trivial local matters. A 
weakness of existing arbitration arrangements is 
that considerable delay frequently arises in the 
settlement of industrial disputes. This is probably 
an unavoidable feature of wide-reaching schemes and 
in one sense is not a disadvantage, since, in Mr. 
Robinson’s words, “‘ it gives time for settlement to 
be reached independent of higher authority.” All 
too often, however, this delay so far from enabling 
settlement to be reached merely gives opportunity 
for the acerbation of feelings and the magnification 
of grievances. 

Most unofficial strikes arise from the discontent 
of a few individuals, frequently from that of a single 
man, and the proposal is that petty troubles, which 
will always remain a feature of all industrial activity, 
shall be dealt with promptly and on the spot by 
a local arbitration board. This “ would consist 
preferably of responsible citizens chosen from a 
standing panel, and might well include such men 
as Justices of the Peace, Local Government Coun- 
cillors, and others interested in the public welfare, 
under the chairmanship of an independent person.” 
There is no need to criticise this proposed consti- 
tution, but it may be pointed out that organised 
labour would certainly demand that the trade-union 
movement should be officially re ted. The 
board would operate within the province of the 
local employment exchange, the manager of which 
would attend meetings of the board and act in an 
advisory capacity. It is not suggested that the 
board should have legal power to enforce its deci- 
sions ; it would act purely in an advisory capacity. 
It is possible that a local authority of this kind 
might be able to exercise some moderating influence 
on immoderate individuals and that its activities 
would not generally be objected to, but it is doubtful 
if overall support would be found for the further 
proposal that every worker should carry an “em- 
ployment record card” on which details of his 
present and past employment and reasons for 
leaving previous jobs would be entered. Individuals 
who at the present time object to carrying identity 
cards are not likely to welcome a system which 
requires them to have dossiers recording their past 
activities, be these creditable or otherwise. 
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NOTES. 


CONFERENCE ON ScREW THREADS. 


A OONFERENCE on the unification of screw threads, 
convened by the Institution of Mechanical Engineers, 
was held in the Institution’s meeting hall at Storey’s- 
gate, St. James’s Park, London, 8.W.1, on Friday, 
June 22, under the chairmanship of Sir William 
Stanier, F.R.S. A further conference was held in 
Manchester yesterday and a third is being held in 
Birmingham to-day. Sir William Stanier, in his 
opening remarks at the morning session on June 22, 
explained that some difficulty had been experienced 
during the war with various fittings sent from the 
United States to Britain and vice versa, because of 
the differences in screw-thread standards. Con- 
ferences had been held in the United States and in 
Canada, which were attended by representatives 
from this country, and one held in England last 
autumn had been attended by representatives from 
the United States and Canada. The Canadians had 
suggested that an effort should be made to reach 
some agreement on screw threads. Another con- 
ference was to be held in Canada in the coming 
autumn, and the Institution of Mechanical Engi- 
neers, with the collaboration of the British Standards 
Institution and the Institution of Production Engi- 
neers, were anxious that those who were to attend 
it should be fully aware of the general feeling of 
British engineers on the subject before they ex- 
pressed opinions about it ; hence they were holding 
the series of three preliminary conferences in London, 
Manchester and Birmingham—not with the idea 
of obtaining a mandate, but to ascertain the views 
of British engineers regarding the difficulties which 
might be experienced or any agreement that might 
be reached at the forthcoming conference in the 
autumn. Following the chairman’s remarks, four 
papers were presented and discussed, the remaining 
three papers in the programme being taken at the 
afternoon session, which was opened by Lord 
Woolton, Lord President of the Council and Presi- 
dent of the British Standards Institution. Lord 
Woolton, who explained that, as Lord President of 
the Council, he was “the nominal head of the 
scientific work of His Majesty's Government, so 
far as His Majesty’s Government are concerned 
with science,” said that he had been much impressed 
by the statement of Mr. William Batt, of the 
Combined Production and Resources Board, which 
was co-ordinating the productive resources of the 
United States, Canada and Great Britain, that the 
lack of uniformity in British and American screw 
threads had the Allies 100 million dollars. The 
possibility of ‘such an international standard had 
been mooted and discussed after the previous World 
War, but with little result except mental conviction. 
He hoped that those responsible for re-opening the 
subject would now go right ahead with it. He 
believed that such a standardisation would be a 
good thing for British trade as well as for the 
production of munitions of war, and noted with 
pleasure the close collaboration in that work of 
the National Physical Laboratory and the British 
Standards Institution. He hoped for a successful 
outcome of the present conferences, and the inter- 
national conference which was to follow. Sir 
William Stanier, on behalf of the conference, 
thanked Lord Woolton for his address. At the 
conclusion of the proceedings, a vote of thanks to 
the authors of the papers was proposed by Sir 
Robert McLean, President of the Institution of 
a ya Engineers, and was carried by accla- 
mation. 


Arrorarr EXxuHrsirion In LONDON. 


At the outbreak of war the aircraft industry in 
Great Britain was producing 730 machines a 
month, all types being included. By 1945, the rate 
of production had risen to 3,000 aircraft a month. 
The total production in 1938 amounted to 2,000 
machines ; in 1944, it was 29,218 machines, besides 
which 18,408 machines were repaired. During the 
last five years, 103,000 aircraft were constructed 
in this country. Between 1934 and 1944, the 
number of persons employed in the industry rose 
from 167,500 to 1,776,000. To give the public 
an idea of what these figures signify, the Ministry 





of Information, in co-operation with the Ministry 
of Aircraft Production, is holding an exhibition, 
entitled ‘“‘ Britain’s Aircraft,” in London, on the 
site formerly occupied by the premises of Messrs. 
John Lewis, Limited, Oxford-street. The exhibition 
was opened on June 21, by Lord Beaverbrook, 
the first Minister of Aircraft Production, and it will 
remain open for at least eight weeks. Assembled 
within a relatively small space are nine machines 
typical of the various services, besides a host of 
aircraft components and aircraft weapons. The 
bomber is represented by a Lancaster III, which is 
stripped to show the interior, a Halifax III, a 
Mosquito B XVI, and one wing of a Wellington 
machine, stripped to show the method of con- 
struction. Fighter machines include a Tempest V, 
a Spitfire F XII, and a Firefly. A Beaufighter 
TFX, carrying a torpedo and rockets, is also shown. 
The engine section includes examples of Rolls-Royce, 
Napier and Bristol engines, which have been 
sectioned for exhibition in motion. Other working 
exhibits include retractable undercarriages. Prin- 
ciples of construction in metal are exemplified by 
the Wellington wing already mentioned and by the 
tail unit for a small machine, as well as by various 
complete machines. Outstanding examples of work 
in wood are the Mosquito aircraft and part of a 
Horsa glider, which is shown carrying a field gun. 
Among components of wood is shown a drop tank 
with a fuel capacity of 250 gallons. The instrument 
section includes some bomb sights through which 
the public can view photographs of targets. Bomb 
exhibits include examples of the notable 12,000 
Ib. and 22,000 lb. missiles. Developments in civil 
aviation are foreshadowed in one small section, 
where there is a case containing scale models of 
machines already built, now building, or projected 
for trans-Atlantic, Continental and other services. 
Among the larger machines represented are the 
Bristol Brabazon I, the Short Shetland flying boat, 
the Handley Page Hermes, and the Avro Tudor. 
Medium size machines include the Vickers Viking 
and the Miles Marathon. The load-carrying capa- 
city, cruising speed and range of each machine are 
indicated. 


Tue INstiTUTE OF WELDING. 


The most important matter recorded in the 
Twenty-Second Annual Report of the Institute of 
Welding, which was presented at the annual general 
meeting on June 1, is that the Welding Research 
Council which has organised and supervised the 
welding-research activities of the Institute since 
their inauguration in 1936, has been dissolved and 
that its place has been taken by the British Welding 
Research Association. This new body has the same 
status as the many other existing trade research 
associations, and has the important advantage 
that it qualifies for grants from the Department of 
Scientific and Industrial Research. The financial 
arrangements come to are on a generally similar 
basis to those adopted for other research associations. 
For a basic industrial contribution of 15,000/. the 
Department will contribute 10,000/., and each 
further industrial contribution of 100]. will earn 
an additional 1001. grant. The new British Weld- 
ing Research Association, which came into existence 
on April 1, began operation undér favourable 
financial conditions. As a result of a special appeal 
made during the period in which the formation of 
the Association was in progress, the Welding Re- 
search Council was able to hand over the sum of 
16,8071. to the new body. It is estimated that with 
the Department grants the Research Association 
will have an income several times greater than that 
previously available. The industrial contributions 
will continue to be collected by the Institute of 
Welding. The extent of the work available for 
the new Association is indicated by the list of 
researches in operation which is given in the report. 
Work was organised under four committees dealing 
respectively with the metallurgical aspects of the 
welding of steel; the engineering aspects of the 
same matter; the special problems of resistance 
welding; and the whole sphere of the welding of 
light alloys. The details given make it clear that 
much of the actual research work was carried on in 
university laboratories or by other research associa- 
tions, presumably in all cases with financial aid. 





Arrangements of this kind will no doubt continue. 
The Institute of Welding itself, is able to report 
continued progress and an increase of membership 
of 1,254 in the year covered. This greatly exceeds 
all previous annual increases, the figure for the 
previous three years, for instance, being 897, 377 
and 272. A reduction has been made in the mem- 
bership of the Council, but arrangements have been 
made for the representation of the subscribers to 
the research fund who previously had no share in 
the management of the Institute. Close connec- 
tion will be maintained with the Research Associa- 
tion by means of a change of representatives be- 
tween the two councils, and the operation of a 
publication department, library and information 
service in common. 


Fan anp ALLIED MANUFACTURERS’ ASSOCIATION. 


The need for concerted effort to increase the 
exports of Great Britain was recognised rather more 
than a year ago by the fan industry, and some 
25 representative firms now constitute the Fan and 
Allied Manufacturers’ Association, which held their 
first annual general meeting at the Waldorf Hotel, 
London, on Wednesday, June 20. The meeting 
was preceded by an informal luncheon, presided 
over by the chairman of the Association, Mr. M. 
Geoffrey Woods. A satisfactory state of member- 
ship and finances was evident and it was clear that 
the Association intend to enlarge their foreign 
market, not only by making the products of the 
members more widely known, but by ensuring that 
the standard of the products shall be maintained 
and, where possible, improved. To this latter end 
it appears that research is held to be an import- 
ant part of the Association’s work, the report of the 
Technical Committee of the Council showing that 
a considerable programme of investigation was in 
hand, covering such matters as tests for axial- 
flow fans; the characteristics of high-efficiency 
screw fans; the constitution of performance tests ; 
the field covered by guarantees, etc. The Associa- 
tion have been invited by the British Standards 
Institution to nominate members to serve on one 
of their committees. Two other matters dealt with 
in the report of the Council indicate the long-term 
views held. One of these concerns efforts that are 
being made to obtain official statistics of the volume 
of the national imports and exports of the products 
in which the members of the Association are 
interested, the present practice being to lump 
together all such products under the vague heading 
of “ machinery.”” The second matter was that parti- 
cipation of the members in an Engineering and 
Marine Exhibition, which it is proposed to hold 
in September, 1947, should receive consideration. 
As regards publicity for members, in an endeavour 
to increase sales in foreign countries, an attractive 
bulletin contributed to by all the firms was pro- 
posed ; a draft copy was exhibited at the meeting 
and various proposals were put forward as to make- 
up and circulation. The present chairman and other 
officers were re-elected to serve for another year. 
The London office of the Association is at 46, 


Kingsway, W.C.2. 


Tue Roya Socrety anD DaNIsH AND NORWEGIAN 
ScrENTISTS. 


Professor A. V. Hill, O.B.E., M.A., Se.D., F.R.S., 
senior Secretary of the Royal Society, left this 
country for Copenhagen on the morning of June 26. 
The purpose of his visit is to convey the greetings 
of the Royal Society, as representing the men of 
science of Great Britain, to their colleagues in 
Denmark, and, through the Academy of Sciences in 
that country, to discuss with them what aid British 
science can give to the rehabilitation of science and 
scientific education in their country. After three 
days in Copenhagen, Professor Hill will proceed on 
a visit to Oslo, the Norwegian capital, where he 
will again convey greetings and discuss rehabilita- 
tion measures. An extraordinary meeting of the 
Norwegian Academy of Sciences has been called 
to meet him. It is hoped that these visits will do 
much to enable both the Danish and Norwegian 
peoples to re-establish the firm scientific contacts 
which, until the occupation of their countries by 
the armed forces of Nazi Germany, they had main- 
tained with scientific men throughout the world. 
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LETTERS TO THE EDITOR. 


THE NEW SPECIFIC HEATS AND 
ENERGY CHARTS FOR GASES. 


To THe Eprror or ENGINEERING. 


Smr,—In his letter published in your issue of 
June 15, on page 474, Dr. Leah has been kind 
enough to say that I have served a useful purpose 
in drawing attention again to the thermal data for 
gases based on quantum statistics ; but I hope that 
he does not wish to imply that I am following 
where he and Leeds have led. The chief credit in 
this work must go to the eminent physical chemists 
who have learned to translate the evidence of the 
spectroscope into thermal terms. It would be 
claiming too much to say that engineering experi- 
ments on explosions in closed vessels verified, in 
any precise and scientific sense, the quantum 
statistics. Such experiments were carried out by 
David and Leah prior to 1934, but the latest values 
from quantum considerations. incorporated in my 
tables were being established by the physicists up 
to 1940. It will be gratifying to Professor Goudie 
and others who have helped to build up the type of 
energy-entropy chart, which I described, to know 
that it has been regularly used in Leeds. 

On the basis of my own work on dissociation, I am 
inclined to think that Dr. Leah is wrong in his 
idea of the extent to which dissociation affects 
efficiency figures, but although he and his co- 
authors have published many results, I have not 
been able to find any explanation of the method of 
calculation adopted by him. In any case, dis- 
sociation calculations are based on the doubtful 
assumption that there is thermal equilibrium at 
every point. In estimating efficiencies, therefore, 
the engineer would be well advised to adopt the 
so-called simple chart, ard in fact must do so until 
fuller information is available or the dissociation 
effect is made amenable to practical treatment. 


Yours faithfully, 
E. W. Geyer. 
The University, 
Glasgow, W.2 
June 19, 1945. 





** QUALITY THROUGH STATISTICS.”’ 
To THe Eprror or ENGINEERING. 


Sir,—In the issue of ENarngerrne for June,y1, 
on page 422, ante, you review Quality Through 
Statistics, by A. S. Wharton, and state that “‘ the 
second section of the book gives possibly the best 
practical illustration of the use of ‘ control charts’ 
{in controlling the quality of manufacturing pro- 
cesses) to be found in the present literature on the 
subject.” Unfortunately, although the author of 
the above handbook refers his readers to the works 
of Dudding and Jennett, Fisher, Simon and Shew- 
hart, he does not, in his own exposition, use their 
essential basic theory. Either the description of the 
control-chart method has been rendered incomplete 
in the attempt at simplification in presentation, or 
the author has revived an out-of-date statistical 
system which lacks the powerful basis of the control- 
chart methods associated with the name of Dr. W. A. 
Shewhart. 

It is emphasised in Col. Simon’s book, as well as 
in the works of Dr. Shewhart, that the properties 
of the products can only be assessed from an ade- 
quate amount of observed data. Control limits are 
not set at what the producer or user merely desires. 
In Quality Through Statistics the phrases occur, “‘ we 
must consider what percentage of defects we intend 
to control at, i.e., . what percentage of faults 
will we recognise as inherent in our production ” 
(page 24) and in the case of measurement charts, 
“presuming our engineering limits as falling at 
1 in 1,000 chance ” (page 32). Furthermore, in no 
place is it pointed out that control limits are only 
to be inserted when adequate observational data 
have been accumulated; this is in strong contrast 
to the modern basis described in the works of the 
recognised authorities. Clearly, then, the methods 
of Shewhart, Fisher, Dudding and Jennett, Simon, 
etc., are objective inasmuch as, in all cases, limits 
are fixed from objective data; while the system 





outlined in the present work is subjective, inasmuch 
as limits can be decided on data or opinions not 
dependent on observed data. 

Whether this is a sin of omission caused by the 
desire for simplification, or whether it is a retrograde 
step in philosophy is not the point at issue. The 
more important issue is that, unless the control 
limits are computed from the observed data, the 
behaviour of the plotted points with respect to the 
limit lines is not a measure of the randomness or 
state of “control” of the product. In assessing 
the importance of this fact, it must be remembered 
that reliable prediction in this world can be carried 
out if (2) a series of values is systematic to an 
ascertained law, or (b) the series of values behave 
at all times like a random sample from a population 
of known properties. The remaining group (c), 
which may be called haphazard (and may include 
a series sometimes systematic and sometimes 
random, with no means of knowing when the 
randomness is present or absent), is unreliable for 
prediction purposes. 

Actually (a) is a special case of (b) and the state- 
ment can then be reduced to “‘ prediction is possible 
if upon appropriate tests the product is shown to 
be in control.” This being so, it follows that the 
use of arbitrary limits (that is, limits which are 
not dependent solely on the observed data and a 
known level of probability) does not provide a 
criterion for separating products ‘‘ in control ” from 
products containing assignable causes. It is made 
clear by Shewhart and other writers that, until the 
assignable causes are removed, prediction is unre- 
liable owing to the inadequacy of small samples. 

It may appear that I am merely raising a 
theoretical point of small practical importance. 
This is far from the truth. In the past, too many 
persons, ranging from works managers to shop 
inspectors, have tried to “‘ inspect quality into the 
goods” by closing the limits and could not under- 
stand why they failed. It is of the utmost practical 
importance to recognise that unless the engineering 
limits (that is, the maximum permissible spread 
which the product can exhibit and still function 
satisfactorily) are wider than the control limits 
computed correctly from adequate observed data, 
the process employed is useless for the job in hand 
until it has been modified in some essential particular. 

It will be clear that the present writer feels he 
cannot agree with the sentence quoted (from your 
review) in the opening paragraph of this letter and 
is of the opinion that, if the handbook is used as 
an elementary text-book, the tyro will, when he 
turns to the more advanced works, be in the position 
of the golf enthusiast who was told by the profes- 
sional] to “ unlearn ”’ all he knew. 

Yours faithfully, 
V. E. Govan, B.Sc. (Eng.), A.Inst.P. 

53, Melrose-avenue, 

Sutton Coldfield. 

June 14, 1945. 





OBITUARY. 


MR. SIMON LAKE. 


STIMULATED by two wars, the submarine has 
made such advances as an offensive weapon that 
the relatively short "period of its effective existence 
as a type of war vessel is easily overlooked; yet 
Mr. Simon Lake, who is reported to have died on 
June 23 at Bridgeport, Connecticut, U.S.A., was 
one of the first to build a practicable seagoing sub- 
marine. Not only had he watched virtually the 
whole development of the modern submarine, but 
many of the features now regarded as characteristic 
of the type were introduced by him. He was born 
at Pleasantville, New Jersey, in 1866, and received 
his education at Fort Plain, New York, and at the 
Franklin Institute, Philadelphia. As a marine 
engineer, closely connected with naval construction, 
he had watched with interest the experiments of 
Nordenfelt and others in submarine navigation, and 
was impressed by Nordenfelt’s dictum that the key 
to success was to build a boat which would navigate 
on an even keel, and that the plunging method of 
diving was inherently dangerous. From the start 
of his own experiments, therefore—which appear to 
have been inspired by a list of requirements formu- 





$$. 


lated by the United States Navy Department in 
1893—Lake made even-kee} navigation one of his 
guiding principles in submarine design. 

Lake’s first submarine was the Argonaut Junior, 
built in 1894; a wooden box-like vessel (described 
by himself, at a later date, as “* crude ” and “‘ coffin. 
shaped ”’), and designed to travel along the seabed 
on wooden wheels driven by hand through gearing, 
Though only 14 ft. long, the Argonaut Junior on 
one occasion, with Lake and two companions on 
board, remained for two hours on the bottom; 
unintentionally, because the hand pump had broken 
down. She was brought to the surface by releasing 
the 600-Ib. drop keel. His next boat, the Argonaut, 
36 ft. long and fitted with an internal-combustion 
engine running on petrol, was built in 1896 and has 
some claim to be regarded as the first seagoing sub- 
marine. With this vessel, he made numerous ex- 
periments which materially advanced the art and 
science of submarine navigation; especially, per- 
haps, after the Argonaut was lengthened by the 
insertion of 20 ft. of middle body and fitted with a 
superstructure to increase the surface buoyancy. 

Although, in his early work, Mr. Lake met with 
some discouragement, his persistence was eventually 
rewarded and a number of submarines were built 
by him or to his designs for the United States and 
other navies. In connection with their construction, 
he spent several years in Russia, Germany and 
England. He was responsible also for a great deal 
of experimental work in the development of internal- 
combustion engines for use in submarines, and of 
apparatus for locating and recovering sunken vessels 
and their cargoes, and for sponge and pear! fishing. 
He was president of the Lake Submarine Company, 
the Lake Engineering Company, the Lake Sub- 
marine Salvage Corporation, and several associated 
undertakings ; and, during the present war, though 
well into his ’seventies, he placed his long experience 
at the disposal of the United States Government 
and was engaged for two years, 1940-41, at Washing- 
ton in an advisory capacity. He was a member 
of the Institution of Naval Architects, to which he 
presented an informative paper in 1907 on “ Safe 
Submarine Vessels and the Future of the Art,” and 
of the American Society of Mechanical Engineers 
and the American Society of Naval Engineers. 





MR. J. A. SMEETON. 


WE have learned with regret of the death, on 
June 24, of Mr. John Alfred Smeeton, who was well 
known in British and Continental engineering circles 
as chairman and managing director of Messrs. 
John A. Smeeton, Limited, foundry advisers and 
agents for heavy ironworks and steelworks plant. 
Mr. Smeeton, who was born on February 14, 1876, 
was educated at Levenshulme College, Manchester, 
and at the Manchester College of Technology. His 
apprenticeship was divided between the firms of 
Hegginbottom and Mannock, Crossley Brothers, and 
Beyer, Peacock and Company, Limited; s0 that 
he entered upon his engineering career with an 
unusually varied experience, which he extended by 
working for a time as a fitter with Messrs. Vickers, 
Sons and Maxim, Limited, at Barrow-in-Furness 
before going to sea for 24 years as an assistant 
engineer with the Peninsular and Oriental Steam 
Navigation Company. In 1899, he left the sea and 
became engineering representative with the Klein 
Engineering Company, Limited, Manchester, manu- 
facturers of condensing plant and cooling towers. 
Four years later, he came to London as engineer 
and manager of Arthur Koppel and Company, on 
similar work ; and in 1906 was appointed London 
manager of Richardsons, Westgarth and Com- 
pany. In 1909, he turned his attention to the 
fusion-welding of metals, and for six years was 
managing director of Fusion Welded Metals, Limited. 
Later, he held a similar position in the British Perlit 
Iron Company, and, during the last war, was Lon- 
don director of Marshall, Sons and Company, 
Limited, Gainsborough. In 1916, he formed the 
firm of John A. Smeeton and Company, specialising 
in heavy foundry and rolling-mill plant, and had 
been associated with a number of large installations 
in this country during recent years. Mr. Smeeton 
was a member of the Institution of Mechanical 
Engineers, and of the Iron and Steel Institute. 
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AEROPLANE~-POWER-UNIT 
DEVELOPMENT.* 


By Arr-ComMODORE F. R. Banks, O.B.E., F.R.Ae8. 


Great things have happened in the development of 
the piston-type aero engine during the last twenty- 
five years or 80; and nowhere have these developments 
been greater than in this country. The sleeve valve 
became @ practical proposition in this period ; although 
its inventors—Burt and McCallum—thought of it long 
before the last war. There have been many other 
developments, su.) as the sodium-cooled valve, lead- 
bronze and sil, :-lead bearings, variable-pitch and 
constant-speed propellers, the supercharger and, last, 
but not least, de development of fuels of high anti- 
knock value and better lubricants. I am doubtful 
whether we shall see the reciprocating engine in 
unit sizes above 6,000 b.h.p., or even as big. - 
though it is ible to build engines of this, or higher, 
power, it does not seem to me to be worth while, 
particularly in view of the problems associated with 
their installation and their propellers, Furthermore, 
it appears that aircraft people would prefer not less 
than four engines and might consider even more for 
very large machines. There is little difference between 
the installed weights of air-cooled and liquid-cooled 
engines, power for power. In some cases, the air- 
cooled installation is even slightly more in weight 
than the liquid-cooled job. Both poppet and sleeve 
valves work satisfactorily. The poppet is suscep- 
tible to “lead” attack, but it makes for a some- 
what lighter engine, and the piston temperatures are 
lower than those of a sleeve-valve engine. The sleeve 
valve allows a neater arrangement and better geo- 
metrical layout. It is not materially affected by 
lead, but it does not give superior volumetric efficiency 
than the poppet ae oe A number of claims have 
been made for the sleeve-valve engine which have 
not, to date, been substantiated. For instance, it is 
said that its maintenance is less, but, in practice, the 
modern poppet-valve engine does not need more atten- 
tion than the sleeve type, over equal operating periods 
and before servicing is necessary. It is usually the 
piston or ring gumming condition which sets a limit 
to the hours run between overhaul, and the sleeve 
valve is not yet superior in this respect, though the 
relative immunity of the sleeve from “lead “ attack 
makes it attractive. In my opinion, all future high- 
duty sleeve-valve engines should start with direct 
piston cooling because of their higher piston tem- 
peratures. he question of air- or liquid-cooling, I 
think, is more a matter of personal preference than 
technical consideration. 

Since “ power per square inch of piston area” is 
the criterion of engine performance—assuming a given 
piston speed—it is necessary, in engines for big powers, 
to accommodate as large a piston area as possible. This 
can only be done by arranging the cylinders in “ H ” 
form (usually on its side), with two crankshafts ; or in 
radial form, either as an “ X” or as a multi-cylinder 
radial—viewed from the front. The aim should be to 
keep as few cylinders as possible per crankpin, but, since 
the six-cylinder crank appears to be the optimum as 
regards length sad stiffness, there is little alternative 
to the arrangement quoted, particularly if a reasonable 
cylinder size—up to 6 in. diameter—is kept. The 
staggered two-row radial of high power has been a 
very successful type, but its further development pre- 
sents a considerable problem in dealing with balancin, 
and vibration, and it is difficult to make a really meme | 
engine. It also promotes high propeller-blade stresses. 
Lastly, its cooling is not easy. 

If one decided u an air-cooled engine, I think 
the 24 cylinder 90 deg. ‘‘ X ” type, with four banks of 
six cylinders in line, is the best ment. It 
allows plenty of space between the cylinders for the 
cooling air and for the proper arrangement of the 
induction and exhaust systems. The ‘“ X ” arrange- 
ment—assuming cylinder bores of 5} in. or 6 in.— 
may be criticised because, keeping to 24 cylinders, a 
limitation in the total power output of the engine will 
be imposed. One can, of course, go to the 28-cyl- 
inder arrangement with four banks of seven radial 
cylinders; but this an i in the number 
of cylinders per crankpin and may impose further 
limitations because of the greater masses involved. 
Furthermore, the reduction of space between the cylinder 
banks tends to cramp not only the induction and 
exhaust systems, but also the air passages. We 
might be able to go to bigger cylinders—above 6 in. 
bore—and there are indications that the sleeve valve 
may not be so limited as the poppet in regard to increas- 
ing cylinder size, in which case an engine with large 
cylinders, limited to 24 in number, is feasible. 

For liquid-cooled engines, one would suggest that 








* Lecture, entitled ‘‘ The Importance of Power Unit 
Development’”’, delivered at a meeting of the Royal 
Aeronautical Society, held in London on February 20, 
1945. Abridged. 


up to about 2,500 b.h.p. and, possibly, 3,000 b.h.p., the 
12-cylinder, 60-deg. V oylinder ment is the best 
from all points of view. I do hot think it necessary to go 
beyond 24-cylinders for liquid-cooled engines up to 6,000 
b.h.p., and the decision rests between the “ X " and “H”’ 
arrangements. The 90 deg. ‘‘ X ’’ for the liquid-cooled 
ine makes for a rather unnecessarily big cowling 
circle, whereas the horizontal ‘‘ H ’’ engine can be more 
neatly installed. The latter has the advan of only 
two cylinders per crankpin, but, on the other hand, one 
is committed to two crankshafts. I have been thinking 
of a narrow “‘ X ” arrangement, horizontally disposed, 
thus ><; the angle between adjacent cylinder banks 
being 60 deg. or less. In all the cases cited here I 
assume a piston speed of 3,250 ft. per minute. There is 
no better way of obtaining a light high-duty engine of 
reliable performance than by designing and developing 
it along military lines. Military engine types can be 
adapted and modified for transport operation, and these 
are the lines upon which we, in this country, are pro- 
ceeding. If the engine is developed to give high take-off 
power it will probably be able to cruise continuously at 
35 per cent. to 40 per cent. of this power. If, however, 
an engine were designed along the lines suggested by 
some, we should get mediocre performance and inferior 
maximum or take-off power, which would mean the 
engine having to cruise at a higher percentage of its 
take-off power—say, 50 per cent. instead of 40 per cent. 
We are aiming to obtain, eventually, 1,000 hours 
between overhaul and servicing periods. This may take 
another year or more to achieve, but it will be done. 
Whereas a running period of 1,000 hours will be most 
satisfactory, we hope to get 600 hours to 700 hours 
operation very shortly. What we require is complete 
reliability during the running period. 

At the present moment 100 to 130 grade fuel is in 
general use for military purposes by the Allied Air 
Forces throughout the world. It might be as well to 
explain what this fuel grading method means. It was 
developed in the United States and became known as 
the C.F.R./A.F.D.3C method. Since iso-octane was 
regarded as the primary reference fuel for determining 
anti-knock properties, the use of iso-octane, plus tetra 
ethyl lead (T.E.L.), was agreed as the reference fuel 
or I The rich mixture quality of a fuel was deter- 
mined by matching a blend of iso-octane plus T.E.L. 
against it under the established test conditions. The 
rich mixture quality of the then current 100-octane 
fuel was specified as being equal to 8 (commercial iso- 
octane of high purity), plus 1-25 cub. cm. of T.E.L. per 
American gallon. However, rating fuels in terms of 
S plus lead is not entirely satisfactory since the response 
of different fuels to a given amount of lead (the lead 
response curve) varies from one engine to another and 
the aero engine manufacturer was not able to predict 
the performance of his — by ratings of fuels quoted 
to him in terms of the r ference fuel scale. Therefore, 
some ‘‘ performance’ scale was necessary to enable 
him to assess the likely behaviour of the various fuels 
in his engine. This scale was evolved by plotting a 
curve giving, on the one hand, the performance, on 
an i.m.e.p. basis, of the test fuels, relative to iso-octane 
and, on the other, the iso-octane plus T.E.L. ratings 
of the same fuels. In view of the large number of 
engine types and testing stations involved, the results 
when plotted showed a fair amount of spread, but a 
mean curve was drawn through all the points and from 
that curve a table was made showing the “‘ performance 
number ” equivalent to any particular S plus T.E.L. 
rating. From this performance scale the rating of 
iso-octane plus 1-25 cub. cm. of T.E.L. per American 

lion (equivalent to 100 octane fuel) is about 129-5. 

or the purpose of specification this was rounded off at 
130; and the current 100-octane fuel then became 
known as 100 to 130 grade—100 under the “‘ Motor 
Method ” or weak mixture condition and 130 for the 
rich mixture condition. 

We have been doing a considerable amount of work 
lately on the distribution of.fuel to the individual 
cylinders of the engine and some rather startling and 
disturbing facts have come to light. Not only have 
we found—what was already known—that some cylin- 
ders received the bulk of the “ heavy ends ” of the fuel 
and the others the “lighter ends,” but, also, the lead 
in the fuel is similarly distributed and follows the 


point nearer the “heavy ends,” although somewhat 
above them (200 deg. C.). The ethylene di-bromide, 
having a lower boiling point (131 deg. C.), follows the 
lighter ends, with the result that the cylinders receiving 
the heavy ends and the high concentrations of lead 
show very heavy lead deposit, because there is too little 
bromine compound to convert it to volatile form. I 
cannot impress upon those concerned too strongly that 

distribution is absolutely essential. If some 
cylinders are not receiving the correct amount of lead 
it is a sheer waste of high knock-rating fuel or, in 
popular if incorrect parlance, “octane number.” In 
other words, the cylinders receiving a lead concentration 
below the average in the fuel are restricted in power, 








“heavy ends,” since tetra-ethyl lead has a boiling | The 


the same et on much lower quality fuel and 100- 
octane fuel would not, for that power, be necessary. 
Tests have been made on 100 to 130 grade containing 
7°2 cub. om. of T.E.L. per es mn gallon where 
analysis of the exhaust showed that some cylinders 
were receiving a | concentration equivalent to 
12 cub. om. per gallon ; and, in some cases, even more. 
A V-type 12-cylinder engine was used for these tests 
and, under running conditions which caused sparking- 
plug fouling in service, the T.E.L. contents of the 
fuel going to the individual cylinders ra from 
4-9 cub. em. to 12-1 cub. em. per gallon. Nos. 1, 2 
and 3 cylinders on the right bank not only received a 
large amount of lead but, in view of the equitable dis- 
tribution of ethylene di-bromide, they received only 
about half of the ethylene di-bromide required to 
combine with the lead. Furthermore, the octane 
number of the fuel delivered to No. 2 cylinder on the 
left bank was only about 95, whereas that delivered 
to No. 1 cylinder on the right bank was better than 
103 octane number. The rich mixture quality of this 
fuel is equivalent to 120 performance number, so it 
might be said that the worst cylinder, which after al} 
determines the performance of the engine, is operati 
on 95 to 120 grade fuel, although the fuel in the 

is 100 to 130 grade. 

To improve distribution I feel that we must eventu- 
ally go to individual injection to each cylinder—either 
directly into the cylinder, or injecting through the 
inlet ports. This is, I submit, particularly necessary 
in the case of large engines; but if this is done the 
question of air distribution to the cylinders must not 
be forgotten, because it is not necessarily the case that 
the air is equally distributed. Timed or individual 
injection means that there will be some loss in blower 
efficiency and that the blower will have a reduced com- 
pression ratio; but this i affects the maximum 
power condition and can be overcome by: water or 
water-methanol injection in the eye of the blower for 
take-off and combat conditions. 

The gas turbine has not only come to stay, but it is 
bound to take the place of the piston engine for many 
applications. It will, in my opinion, be so competitive 
in five or ten years’ time that the large piston engine 
may not survive; and the smaller piston engine will 
have a hard time to exist also. The incipal dis- 
advantage of the gas turbine is its high fuel consump- 
tion. For this reason alone, the piston engine will 
remain in the picture for some time and until we know 
more about the operating economy of the gas turbine 
and the particular design of aircraft required for it. 
One great advantage of the gas turbine is the speed at 
which it can be evolved. It takes about one-third of 
the time to design and build a prototype turbine of 
the simple “ jet ” type, compared with a piston engine 
of comparable power. Even the more complex turbine 
types, including those having ers, should only 
take about half the time of the equivalent piston engine, 
to build. For instance, a piston engine will take some 
18 months from the design to the prototype stage, and 
then another two to three years to the commencement 
of production, whereas the simple turbine-jet takes 
about six months to design and build in prototype form 
and another year to put into production. 

The simple turbine-jet is about one-third of the 
weight of the piston engine—power for power—and its 
installed weight is little more than its “ dry ” weight ; 
because it does not have a radiator or coolant, neither 
is a large quantity of lubricating oil necessary for its 
operation. Nor is an oil cooler required when ball or 
roller bearings are used instead of plain bearings. The 
smoothness of operation of the gas turbine, whether 
used in “jet” form or with a propeller, is such that 
the airframe will need less maintenance than is at 
present required for those aircraft fitted with the high- 
duty piston engine which causes considerable vibration. 

The gas turbine can be built in a number of different 
forms. One is the original and classic “ Whittle ” type, 
having a single-stage centrifugal blower and single- 
stage turbine and operating as a pure “ jet.” Another 
form, working on similar principles, is that using a 
multi-stage axial blower with a turbine wheel. Both 
these t tri and axial—can be arranged 
to drive a propeller, through double-reduction gearing, 
by suitable proportioning of the blower to turbine. 
re are also turbine-propeller combinations using 
axial and centrifugal blowers in series, in order to give 
a higher pressure ratio and improved economy. Other 
blower and “ ing” arrangements are possible. 
Finally, there is the turbine with augmenter. This is 
really a turbine-type fan in an annular duct surround- 
ing the main turbine. The fan is usually connected to 
a ring of turbine blades located in the gas stream of 
the turbine proper. This augments, or supplements, 
the main jet-stream and is, virtually, intermediate 
between the simple jet and the turbine-driven propeller. 

The basic difference between the turbine-jet and 
turbine- propeller arrangement is that the simple jet 
gives all its available power in the form of exhaust-jet 
energy ; the exhaust gas being ejected as a relatively 





but with perfect distribution the engine would give 


small-diameter high-velocity stream (about 1,600 ft. 
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per second), the reaction of which propels the aircraft 
through the air. Whereas the turbine-propeller ar- 
rangement uses about 80 per cent. of the turbine 
available power to drive a normal propeller and the 
remainder is employed in “jet” form. The lier 
can be considered as a large-diameter low-velocity 
unduoted fan. The figure of 80 cent. is chosen 
arbitrarily to illustrate this case, but the division of 
power as between the propeller and the jet oan be 

to suit any particular operating condition. 
In the case of both the turbine-jet and turbine-propeller 
their propulsive effect is highest where there is least 
difference in 8 between their respective “ dis- 
charges *’ and the speed of the aircraft. 

The relatively high test-bed fuel-consumption of the 
simple turbine-jet is generally improved upon in the 
air, particularly at high altitude, say, 36,000 ft. The 
reason is that—assuming constant speed (revolutions 
per minute) conditions—the combustion temperature, or 


the temperature of the gases at the turbine entry, | Part 


ther with the temperature rise across the blower, 
remain approximately constant. Therefore, since 
the ambient temperature is lower at altitude, there will 
bé a higher temperature ratio across the engine and a 
higher pressure ratio across the blower. These effects 
may, however, be somewhat offset by a drop in adiabatic 
efficiency and the “ slip” factor of the blower. In the 
case of the simple turbine-jet, a reasonable fuel economy 
can only be obtained at high speed and high altitude ; 
since the propulsive efficiency, which is a function of 
the ratio jet velocity to aircraft velocity, improves with 
speed. erefore, in order to obtain better fuel 
economy it is necessary to fly fast and high. It is clear, 
therefore, that the mating of a particular turbine to 
its proper airframe is a most important consideration. 

In the case of the turbine-propeller arrangement ; 
this is more flexible in meeting the flight conditions of 
the various aircraft types of moderate speed—around 
300 m.p.h.—and the propeller can be matched to the 
turbine and designed so that both will give the optimum 
efficiency in a particular aircraft. It would appear that 
for high page has ays 20 speed—particularly in the 
case of fighter ai e simple gas turbine-jet com- 
bination meets the case ;° but, for the lower altitudes 
and speeds, and for large aircraft, the turbine-propeller 
combination will be used. I think there will be many 
applications of the latter, since it is not always desirable 
to fly at very high altitudes, or at extreme speeds. 

Turbines consume an enormous amount of air. This 
is of the order of 1 lb. per second per 50 Ib. of thrust, 
and will be even higher for future engines. It is 
important to see that the air intake is properly designed 
and that te measures are taken to avoid ingress 
of sand and foreign bodies, etc., and also to see that 
there is proper protection against icing. At the same 
time, it is very oe to avoid entry losses, which 
seriously affect the e gore | of the engine. Gas 
turbines being, virtually, “ throttle ’’ engines are 
affected quite seriously by the intake temperature, and 
care must be to see that engines for aircraft 
which will fly to many parts of the world are designed 
with sufficient ‘‘ capacity” to cope with take-off con- 
ditions in hot climates, as well as temperate ones. It 
may be of interest to those who have not worked on 
turbines to know that the gas turbine cannot yet use 
the same air-fuel ratios - the ordinary piston <a. 
The piston engine uses the chemically correct air-fuel 
ratio of about 15:1, whereas that used in the turbine 
is in the region of 60-70: 1. The reason for this high 
air-fuel ratio is that the temperatures must be kept 
lower than those in Se eae engine ; but improve- 
ments in the future, mainly in regard to materials, will 
allow high temperatures and, therefore, lower air-fuel 
ratios to be employed ; although these ratios will still 
be higher Se, Sane fe Sin, eaten: sogine . The fuel 
consumption of the simple (Whittle) turbine-jet engine 
is higher than 1 lb. per pound thrust per hour under 
“* static ’’ conditions; but we are now very close to 
this figure and it may be possible to get somewhat 
below it in the near future. The various “ staging ”’ 
arrangements with blowers of the axial and centrifugal 
variety will, with propellers or ducted fans, or as 
simple jets, give still lower fuel consumptions; and 
we can foresee consumptions which are better than 
the “‘ full throttle ” or “‘ take-off ’’ figures of the piston 
engine; and which, in a suitably designed aircraft, 
will give better ‘‘ air miles per gallon ’’ than the piston 
engine, provided that the machine is operated at the 
best conditions for its power plant. addition to 
the various methods mentioned here for improving the 
operating economy of the turbine, there is very close 
collaboration with the material suppliers, to give us 
improved materials—for blades, ete.—which will allow 
higher operating temperatures and so further improve 
the thermal efficiency. Combining the two-stroke 
piston engine with the gas turbine, using the former 
as a “gas generator” and so enabling gases to be 
burned at high temperature and pressure before ex- 
panding them and leading them to the turbine, will 
give even better results than either the piston engine 
or the turbine, as regards fuel consumption. 





COIL-SHANK BOLTS AND NUTS. 


Tue bolt and nut illustrated on this page provides 
an interesting combination of the properties of a helical 
spring in tension with the compressive properties of the 
ordinary screwed nut. This coiled-shank bolt is not in- 
tended to replace the ordinary solid bolt in situations 
where heavy loadibg is desired, for example, = ee 
flanges subject to heavy pressure, but is designed for 
securing accessory attachments, light structures, mech- 
anisms requiring shock-absorbing properties, etc. 
Such uses occur in probably every branch of engineering 
and frequently necessitate the employment of spring 
washers, locknuts and split pins, either separately or 
together. Since the coiled-shank bolt is self-locking, 
devices of this kind are unnecessary, a plain nut being 
all that is required. The locking action between the 
bolt and nut is effected by the differences in the helix 
angle of that part of the coil outside the nut and the 
inside it. The difference in helix angle arises from 


the fact that when the nut is tightened the shank 
proper extends slightly, as does an ordinary helical 
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spring under tension, and the pitch of the coils is, there- 
fore, slightly increased. The pitch inside the nut is the 
same as that of the coil before extension and cannot, of 
course, alter, so that the reaction between the two 
forces thus set up results in a locking effect. When 
the bolt and the nut are locked joory, Bon attempts 
at tightening are made, the tendency is to rotate the 
bolt. If rotation is prevented at the bolt head, the free 
coils of the shank increase slightly in diameter, so that 
the external diameter of the bolt increases. This in- 
crease results in making the bolt a tight fit in the hole 
and a large proportion of the spanner tightening load 
is taken up radially, thus preventing over-stressing of 
the section. 

The bolts illustrated are made from wire of circular 
cross-section, but are equally effective when the wire 
is of square or rec r cross-section. The head is 
formed by making @ Tr flat coil at the end of the 
shank as shown by the chain-dotted lines of Figs. 3 
and 4. This coil is then bent upwards at opposite sides 
so that the width across the flats thus formed is the 
same as that of a standard hexagonal nut for the same 
diameter of bolt. It will.be clear from both Figs. 2 
and 3 that this construction also forms a sort of 
socket in the head, so that a flat bar of suitable width 
can be used for holding the head instead of a 
spanner. This up-turned construction, while con- 
venient for manufacture, is not essential; the coil 
can be left flat and merely formed into a flat-sided 
oblong. Similarly, the nut need not be of the con- 
ventional solid hexagonal shape with grooved threads, 





other methods of construction being possible. It js 
claimed that the coil-shank bolt is particularly suit. 
able for parts which are liable to alternate expan. 
sion and contraction; that its weight is only about 
half that of the = solid bolt and nut and 
that, since it is capable of flexure axially, favits of 
alignment in the holes of parts to be bolted together 
are of less importance than with solid bolts. 

The load imposed by screwing up the nut can be 
calculated by methods employed for helical springs ; 
it depends upon the cross-section of the wire, the 
number of the coils in a given length, and the material 
from which the coils are made. As examples, it may be 
noted that a bolt 4 in. in diameter 2 in. long 
formed of square wire of 0-104 in. side, will, when the 
nut has been turned so as to extend the shank by 
} in., exert a load of 475 Ib. A bolt } in. in diameter 
by 5 in. long, formed of rectangular wire 0-16 in. by 
0-192 in. sides, exerts a load of 800 lb. with the same 
traverse of nut. These loads are for wire of medium 
quality steel; they would be considerably greater if 
high-grade spring steel were employed. As regards the 
nut locking effect, comparative tests were made between 
coil-shank and solid bolts, in the # in. and } in. sizes, 
The bolt was used to clamp together a block of hard. 
wood and a strip of steel. The bolt — through one 
end of the strip and the nut was pulled up on it. The 
tests consisted of repeated rotatory movements of the 
strip through an angle of 90 deg., a torque of 60 Ib.-in 
being applied. At each reversal of the twisting move- 
ment the nut was thus subjected to a slacking back 
and tightening movement alternately. The nuts of 
the solid bolts are stated to have slacked back after a 
few movements of the strip, while with the coil-shank 
bolt no loosening was observed after extended tests. 
In addition to the applications outlined above, the coil- 
shank bolt may be useful in mechanisms which are 
normally required to function under a given load, 
but may be subjected occasionally to overload. Such 
mechanisms may be of the nature of slip clutches 
and excess-pressure relief covers. The coil-shank bolt 
has been developed and provisionally patented by 
Mr. A. T. Oross, A.F.R.Ae.8., 3, Dixon’s-hill, North 
Mimms, Hatfield, Hertfordxhire. 








COUNCIL FOR EUROPEAN INLAND TRANSPORT.—An 
agreement establishing a provisional organisation for 
European inland transport was signed on May 8 by 
representatives of Belgium, France, Luxembourg, The 
Netherlands, Norway, The United Kingdom, and the 
United States, to establish an organisation capable of 
advising and guiding the Governments and authorities 
concerned on the problems of co-ordinating the movement 
of traffic of an international character and of rehabili- 
tating the surface transport system of Europe by rail, 
road and water. At the first meeting of the Pro- 
visional Council for European Inland Transport, held 
recently, the following members of the Provisional 
Executive were appointed :—Mr. Jean Levy (France); 
Mr. V. M. Barrington-Ward (the United King- 
dom); General C. D. Young (the United States); 
Mr. Paul de Groote (Belgium); and Mr. C. Gishler (the 
Netherlands). At a subsequent meeting of the Provi- 
sional Executive, Mr. J. Levy was elected chairman, 
and Professor E. R. Hondelink, of the Netherlands, was 
appointed Director-General, with responsibility for the 
technical and administrative work of the organisation. 





Tue INSTITUTE OF Prysics.—Sir Frank Smith, G.C.B., 
G.B.E., D.Sc., F.R.S., was elected President of the 
Institute of Physics at the annual general meeting of the 
Institute, held on June 4. Professor A. M. Tyndall, 
D.Se., F.R.S., was elected vice-president, and Pro- 
fessor J. A. Crowther, M.A., Sc.D., honorary secretary. 
Dr. B. P. Dudding, A.R.C.Sc., Mr. A. J. Maddock, M.Sc., 
Professor W. Sucksmith, D.Sc., F.R.S., and Dr. C. Sykes, 
F.R.S., were elected ordinary members of the Board, 
and Professor C. T. R. Wilson, C.H., M.A., LL.D., F.R.8., 
was made an Honorary Fellow of the Institute. The 
report for 1944, which was presented at the meeting, 
showed that the membership of the Institute had in- 
creased by some 15 per cent. as compared with the 
previous year. In spite of war-time difficulties the 
various groups and branches, both at home and over- 
seas, had held meetings and conferences covering a wide 
range of technical and professional subjects. A new 
and successful venture had been the publication, as a 
Handbook of Industrial Radiology, of a series of lectures 
given before the Industrial Radiology Group of the 
Institute. A “ Report on the Teaching of Mathe- 
matics to Physicists,” prepared jointly with the Mathe- 
matical Association, had been published during the year 
and was well received. This was reprinted in our columns 
on page 55 of vol. 158 (1944). The report also stated 
that arrangements with the Ministry of Education for 
the establishment of National Certificates in Applied 
Physics had been completed by the setting up of a joint 
committee to administer the scheme agreed to, particulars 
of which will be found on page 493, ante. 
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LABOUR NOTES. 


Mr. Brarp, the general secretary of the United 
Patternmakers’ Association, states, in the June issue 
of his organisation’s 7'rade Report, that the joint com- 
mittee of engineering unions which has been considering 
the A.E.U’s amalgamation proposals has issued an 
interim report for the consideration of the executives 
concerned. The U.P.A. executive, he says, gave the 
contents careful thought, “and congratulated the 
committee on the splendid report they have pro- 
duced.” Appreciation was also expressed of the 
“efforts made to resolve the difficulties which are 
obvious.” var: 

“ But the executive feel,’’ Mr. Beard goes on to say, 
“that the proposals would be unacceptable to our 
general membership and they are not prepared at this 
juncture to hold a delegate conference on the matter. 
They have, however, instructed me to get the report 
printed for circulation to the branches, so that our 
members can read the proposals and discuss them. 
The E.C. will then be in a position to receive the 
views of the members on the proposals, and may, if 
necessary, give further consideration to the matter.” 





At the end of May, the membership of the United 
Patternmakers’ Association was 14,118. During the 
month, 49 new members were enrolled, 23 members 
were paid trade benefit, and 271 members were paid 
sick benefit. There are 693 superannuated members. 





The Ministry of Labour and National Service states 
that, at June 1, the official cost-of-living index figure 
was 104 points above the level of July, 1914, compared 
with 103 at May 1. For food alone, the index figure at 
June 1 was 70 points above the level of July, 1914, 
compared with 68 at May 1, the rise being due toa 
general increase in the prices of potatoes. 





The dispute at the Metropolitan-Vickers’ works at 
Trafford Park, Manchester, over the interpretation of 
National Tribunal Award 718 ended early last week, 
when the workers who had been on day rates resumed 
piecework. The management's interpretation of the 
award—which was confirmed on appeal by the Tribunal 
—was that the 4s. 6d. increase was not applicable to 
engineers earning over 27} per cent. bonus. While 
unable to depart from the national interpretation, the 
employers made an offer which the shop stewards 
regarded as reasonable. This was that in cases where 
an individual or a particular department was earning 
less than the average, an attempt would be made to 
fix times which would enable a man of average ability 


Labour and National Service to put an end to it. Mr. 
Tanner observed that it seemed that they were setting 
up a barrier between the union and ex-Service men. 





The committee endorsed proposals which had been 
submitted to the Ministry of Labour and National 
Service for a national system of recruitment and 
training of juveniles. The proposals included the 
setting-up of machinery to assist in selection and to 
ensure the maintenance of good standards by means 
of a national industrial panel comprising representa- 
tives of the employers, the unions, and the Ministry 
of Labour and National Service. Minimum standards 
of employment and training would be laid down by 
it, and efforts would be made to secure compliance 
with them by all engineering firms. An attempt 
would also be made to secure agreement on terms of 
apprenticeship. 


The Trades Union Congress Educational Trust 
announces that it intends to offer the following 26 
scholarships :—Kight for a year’s residential course at 
Ruskin College, Oxford ; six for full-time day students 
for a year’s course in trade union studies at the London 
School of Economics ; and twelve for evening students 
for a two years’ course, They are open to men and 
women between the ages of 20 and 40 who are members 
of organisations affiliated to the T.U.C. Applications 
have to be made on forms obtainable from the T.U.C., 
Transport House, Smith-square, London, 8.W.1, must 
be accompanied by certain essays, and reach head- 
quarters by July 31. The value of the scholarships 
will average about 4501. a year for a full-time student. 





Under the revised Brazilian social insurance legis- 
lation mentioned in these notes a week ago, an industrial 
accident is defined as one which occurs in the course 
of employment and, directly or indirectly, causes 
bodily injury, functional disturbance or sickness 
resulting in death, or the total or partial, temporary or 
permanent, loss of working capacity. For the purposes 
of the legislation, the term “ sickness” includes not 
only the diseases inherent in, or peculiar to, particular 
types of industry, but also those brought about by 
special or exceptional working conditions. 





Industrial accidents for which the employer is held 
responsible include those occurring to an employee in 
the workplace, or during his employment, as a result 
of acts of sabotage or terrorism, physical injuries caused 
by fellow workmen, or by the imprudence or negligence 
of third parties or by the action of mentally-deranged 
persons, as well as those resulting from floods or fires 
aggravated by the nature of the employment or the 





to earn approximately the average. 


Failing to secure a decisive majority for acceptance 
of the offer, at a meeting attended by, it is stated, 
10,000 employees, the main body of shop stewards— 
there were 140 of them—resigned and offered them- 
selves for re-election. All were re-elected, and following 
this substantial vote of confidence, the employers’ offer 
was accepted. 


At one of its meetings last week, the National Com- 
mittee of the Amalgamated Engineering Union adopted 
a resolution instructing the executive to press for 
modification of the Essential Work Order at the 
earliest possible opportunity. There must be, it 
declared, an alteration in the powers of direction to 
allow workers a reasonable choice of occupation. Mr. 
Openshaw, a member of the executive, who is also a 
member of the national executive of the Labour Party, 
said that Mr. Bevin had given an undertaking at the 
Labour Party Conference that if he had remained in 
office he would have ended the control of labour after 
the end of the Japanese war. That was, Mr, Openshaw 
added, the policy of the Labour Party and the Trades 
Union Congress. 








At another sitting, the National Committee decided 
by 33 votes to 22, to instruct the executive to demand 
the carrying out of the union’s dilution agreement. 


Mr. Tanner described it as nonsense to suggest that 
engineers should be idle, and that there should be no full 
employment under a Labour Government. Provided 


there was the necessary control over industry and that 
the change-over could be made by people who under- 
stood it, there was no reason why engineers should not 
be in full employment. 


A resolution was carried expressing alarm that men 
who had passed Forces’ trade tests were being directed 
to engineering as skilled workers to the detriment of 
members of the A.E.U. The practice was growing, it 
declared, of up-grading semi-skilled workers and putting 
them on work previously done by skilled operators, and 
representations should be made to the Ministry of 


state of the industrial installations. Industrial acci- 
dents also include those resulting from work outside 
the normal workplace, except for the workers’ normal 
journey between home and employment, provided 
he uses the ordinary public means of transport. 





The Review of the International Labour Office at 
Montreal states that the Chinese Ministry of Social 
Affairs, in conjunction with the salt administration 
authorities under the Ministry of Finance, drafted a 
provisional social insurance scheme for the salt-mine 
workers in North Szechwan which was approved in 
June, 1943, by both the Ministries concerned. In 
order to try the scheme in one salt-producing district 
before extending it to others, the North Szechwan 
Santai Salt-Workers’ Insurance Fund was inaugurated 
in October last. The scheme is compulsory, covers all 
salt workers over 16 years of age within the specified 
area, and provides benefits in cases of sickness, acci- 
dent, old age and death. It is administered under the 
supervision of the Ministry of Social Affairs by a board 
of directors composed of equal numbers of salt workers 
and mine owners, the chairman being the administra- 
tive head of the district. 





The scheme is financed by a foundation fund appro- 
priated by the salt administration authorities and the 
contributions made by the employees and the employers. 
The workers are required to contribute 4 per cent. of 
the average wage, including bonuses or allowances, 
in cash or kind, in monthly instalments deducted from 
their earnings by the employers. In the case of sick- 
ness or accident, medical care is provided by the salt 
administration authorities, apd benefits at the rate 
of half the average daily wage Are paid by the insyrance 
fund for a maximum period of 180 days for any one 
illness or accident ; the maximum period per annum for 
which a worker may receive benefits in the case of 
sickness or accident is also 180 days. 








A member forfeits his right to accident benefits if 
the accident is caused wilfully or results from drunken- 
ness or fighting; nor is he entitled to benefit if the 
risk is incurred during a strike or sabotage. 


AIR DRYING BY ACTIVATED 
ALUMINA. 


Tue use of silica gel for drying air and other gases 
has been referred to many times in these columns so 
that it may be of interest to refer to the employment 
of a substance having similar a namely, 
activated alumina, which consists partially dehy- 
drated aluminium hydroxide having a high porosity 
and a permanent physical structure. The apparatus 
manufactured by Messrs. Birlec, Limited, Tyburn- 
road, Erdington, Birmingham 24, normally embodies 
activated alumina as the drying agent, for which sub- 
stance the firm claims the attainment, in this apparatus, 
of the highest degree of dryness combined with the 
minimum drop in pressure. The material is granular 
and adsorbs moisture on its surface and in its capillary 
spaces. It is, moreover, chemically inert and mech- 
anically strong, while it does not deliquesce, all three 
characteristics conducing to ease and safety in opera- 
tion. It is stated that dewpoints as low as —60 deg. C. 
can be obtained in the standard units. Since no 
chemical reaction occurs, the adsorbed moisture can 
be readily driven off by the application of heat, which 
can be done without removing the material from the 
apparatus, when the moisture removal falls below 
the requisite value. The process of reactivation by 
heat does not affect the alumina itself, other than 
that it requires cooling before it is again ready for 
normal use. It is stated that units are still in opera- 
tion which have undergone several thousand cycles of 
adsorption and reactivation without replacement of the 
material. 

The wide range of Lectrodryers, as the apparatus 
is termed, made by Messrs. Birlec, all embody the same 
principle, that is, one or more adsorbent beds of the 
material are provided, through which the air or gas 
to be dried is passed. Reactivation is carried out by 
heat derived from electricity, steam or gas, or waste 
heat from process operations may be used. The small- 
est Lect er is designed for laboratory use and will 
dry gas flows of the order of 100 cub. ft. per hour. 
It will adsorb approximately 4 lb. of moisture, based 
on a final dewpoint of —-40 deg. C., before reactivation 
is necessary, this process being carried out by plugging 
in the apparatus into a lighting socket for two to 
three hours, a small quantity of air being passed 
through to carry off the released moisture. The stand- 
ard unit is arranged to operate on pressures ranging 
from 2 in. water gauge to 10 Ib. per square inch. Larger 
models deal with flow rates up to 1,500 cub. ft. per 
hour giving the same final dewpoint. They also are 
electrically heated for reactivation and are made in 
both the single and double forms. The single form is 
suitable for intermittent use only, as at least 8 hours is 
required between periods of service for reactivation and 
subsequent cooling. In the dual type, the drying pro- 
cess is continuous, as one cylinder is in use while 
reactivation is proceeding in the other, the change- 
over being made by means of four-way cocks. Single- 

hase current at volts is used in these three types. 

e 1,500 cub. ft. Ber hour has a rating 
of 3-5 kW and the moisture removal capacity is 
7-5 Ib. in an adsorption period of from 8 to 12 hours. 

For dealing with still | larget quantities of gas, 

lants are made which shorten the cooling period. 

these, finned coils are embedded in the adsorbent 
material. ing the adsorbent period water passed 
through the coils cools the alumina, but when reactiva- 
tion is needed, steam at a pressure of not less than 
120 Ib. per square inch is substituted, to be again 
followed by cooling water when reactivation is com- 
plete. Where a supply of steam is not conveniently 
available, however, electricity may be used for reacti- 
vation, in which case the coils serve as low-voltage 
elements energised from a step-down transformer. 
With a flow rate of about 15,000 cub. ft. per hour and 
a dewpoint of approximately —40 deg. C., the moisture 
removal rate is 78 Ib. per adsorption period. The 
electric rating for reactivation is 18 kW, or, alter- 
natively, the steam consumption is 450 lb. The plant 
is of the dual type, but two arrangements are available. 
For normal use a stream of air is passed through the 
bed undergoing reactivation, but when the gas to be 
dried is costly or inflammable, contact with air is 
undesirable. In this case the process gas is passed 
through the hot cylinder and the moisture it picks up 
is deposited in a separate condenser, whence the gas 
passes through the adsorbing cylinder to be completely 
dried. In some processes, gases at high sures have 
to be dried and a heavier type of machine is needed. 
Units with a wide range of operating pressures, up to 
3,000 lb. per square inch, have been supplied. Con- 
tinuous or intermittent operation can be arranged for 
and reactivation is generally by embedded steam coils, 
though electrically-heated types can be provided. 
An oil filter unit is usually included to remove oil 
carried over from compressors and to protect the 
activated alumina from contamination. 

When air alone is to be handled, for air-conditioning 








installations, still larger units are normally required. 
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These have flows ranging from 350 to 6,000 cub. 
ft. per minute. They contain a number of beds of the 
adsorbent material and a rotary valve system controls 
the. flow, delivering the air to be dried to half the 
beds, and at the same time directing a stream of 
heated air through the spent beds to effect reactiva- 
tion. The changeover is effected consecutively and 
automatically in order to ensure a continuous flow of 
evenly-dried air. Automatic control of humidity to 
any desired value, irrespective of changing external con- 
ditions,can be arranged. The reactivation process can 
be effected by the use of either gas, steam or electricity. 
To illustrate the comparative consumptions it may be 
noted that with a flow of 3,000 cub. ft. per minute and 
a relative humidity of 20 per cent., the gas consumption 
is 560 cub. ft. per hour, with at a calorific value of 
500 B.Th.U. per cubic foot, the steam consumption is 
300 Ib. per hour, and the electric rating is 80 kW. A 
supply of cooling water at the rate of 24 gallons per 
minute is required, and a motor of 4 h.p. is needed 
to drive the automatic changeover mechanism and the 
necessary fans. Activated alumina is also employed 
by Messrs, Birlec in their Lectrobreathers, which are 
used to prevent the entrance of moisture into chemical 
and oil-storage tanks, which would otherwise occu 
from the “‘ pumping’’ action due to the expansion 
and contraction of the tank following changes of 
temperature, or to changes in liquid level. The appa- 
ratus incorporates a colour-change device to give visual 
indication when reactivation is necessary. Reactiva- 
tion is usually effected by having a duplicate appa- 
ratus, so that a spent one can-be changed for a 
reactivated one without leaving the tank unprotected. 





HANDLEY PAGE CIVIL AIRCRAFT. 


Some delay may be expected to occur before the 
aircraft industry is in a position to supply any great 
number of civil transport aeroplanes to the operators of 
air services. In the meantime, it is possible that certain 
types of bomber, for which production facilities already 
exist, could be converted to civilian uses, and Messrs. 
Handley Page, Limited, Cricklewood, London, N.W.2, 
have put forward a proposal for converting their well- 
known Halifax bomber. This machine can be built 
with the conventional interior ment of an air 
liner and havethe bomb bay adapted for freight carry- 
ing. The normal load consists of 11 passengers with 
their baggage and 8,000 lb. of freight, but the load can 
be varied according to the desired operating range. 
With a maximum pay load of 14,100 lb., corresponding 
to an all-up weight of 68,000 Ib., and a landing weight 
of 57,000 Ib., the range is 1,860 miles. With long-range 
tanks fitted and the payload reduced to 5,450 lb. the 
range is increased to 3,360 miles. The economical 
cruising speeds at altitudes of 10,000 ft. and 15,000 ft. 
are 200 m.p.h. and 210 m.p.h., respectively. The 
maximum level speed is 320 m.p.h. The power plant 
consists of four Bristol Hercules hr sag developing 
1,650 h.p. each, fitted with de Havilland Hydromatic 
three-bladed fully-featheri llers. The normal 
fuel tanks have a capacity of 2,190 Imperial gallons and 
the long-range tanks 2,880 gallons. The wing span of 
the frm been is 104 ft. and the wing area 1,275 sq. ft. 

The Handley Page Hermes civil passenger air liner 
will ultimately be available and, having been specially 
designed for post-war civilian use, it will offer certain 
advantages over the converted Halifax bomber. With 
a wing span of 113 ft. and a wing area of 1,408 sq. ft., it 
is a little larger. Fitted with four Bristol Hercules 
100 engines of over 1,650 h.p. each, it will carry a 
somewhat greater load than the Halifax but at a slightly 
lower cruising speed. We have recently received from 
Messrs. Handley Page, Limited, particulars of the cargo 
carrying version of the Hermes, and according to these 
the maximum payload is 18,000 lb., the economical 
cruising speed 194 m.p.h., and the range 1,745 miles. 
The maximum range with normal tanks (holding 2,574 
gallons) is 3,030 miles and the corresponding payload 
is 10,720 Ib. With long-range tanks (holding 2,874 
gallons) the range is 3,445 miles and the payload 
8,240 lb. The maximum level speed is 337 m.p.h. and 
the rate of climb at sea level is 1,010 ft. per minute, a 
figure which is well maintained, as the machine can 
climb to 10,000 ft. in 10 minutes. The main cargo 
compartment is over 40 ft. long and has a volume of 
3,000 cub. ft. Access to it is from the side of the fuse- 
lage through doors which provide an opening of 9 ft. 4 in. 
wide by 5 ft. 9in. high. A further 190 cub. ft. of cargo 
space is afforded by two holds on the under side of the 
fuselage. These are loaded through hatches from below. 





THE CONTROL OF BALL AND ROLLER BEARINGS.—The 
Minister of Supply has issued the Control of Ball and 
Roller Bearings (No. 3) Order, 1945, revoking the (No. 2) 
Order, 1942, the purpose of which was to control the 
acquisition and stocking of ball and roller bearings by 
prime users. The (No. 1) Order, however, still remains 
in force. 





’ FAILURES OF DECK PLATING 
DUE TO STRANDING.*> 


By W. Tomson, B.Sc. 


Some years ago, the subject of the buckling of deck 
patinw under service conditions was dealt with ex- 
austively by Dr. J. Montgomerie, C.B.E., in a paper 
read before the Japan Society of Naval Architects in 
1934,} in which the author described extensive experi- 
mental work he had carried out to determine the 
compressive stress which ship plates are able to with- 
stand, and proceeded to apply his results to known 
cases of failure in service. Over a range of thicknesses 
of plating and spacing of beams normally met with in 
shipbuilding practice, Dr. Montgomerie found that the 
crippling load on plates fixed at the ends and free at 
the sides might be expressed as :— 


18 
P= 1 /s\r75 
1 +455 (7) 


where P = crippling in tons per square inch, s = 
spacing of beams in inches, and ¢ = thickness of plating 
in inches. In a more simple form, the results might 
also be given gs 


P = 445 x, 
8 


an expression which may be accepted as sufficiently 
accurate for all practical purposes. 

Dr. Montgomerie then proceeded to consider how far 
these results might be used as a guide in ship construc- 
tion, and for this purpose made a comparison with the 
results of experience as embodied in the examination 
of a number of cases of failure of deck plating in vessels 
in service. The results of this comparison are shown in 
Fig. 1, opposite, reproduced from Dr. Montgomerie’s 
paper. It will be observed that there are wide varia- 
tions in the stresses at which failure occurred, but it is 
important to remember that the stresses shown are 
those determined on the usual assumptions for sagging 
on a wave having the same length as the ship and a 
height equal to one-twentieth of the length, and are 
not necessarily the actual stresses on the plating at 
which failure took place. Dr. Montgomerie concluded 
that the experimental line shown in the diagram may 
be taken as that which provides a satisfactory lower 
limit of stress when poe all in the usual way. 

While this accordingly represents a basis for com- 

ison of stresses in a vessel at sea, it is clearly 
desirable, if possible, to establish a relationship between 
this curve and the stresses at which the plating buckles 
under actual statical conditions. This is a problem 
which does not lend itself to normal experimental 
investigation, but particulars have been obtained of 
a number of cases of stranding in which the conditions 
of loading and support of the ship at the time of the 
casualty are known with reasonable accuracy, and 
which may thus be regarded as full-scale experiments. 

In comparing the stresses given by the curve with 
those which the same plating might be expected to 
withstand in a ship, there are several factors in the 
latter case of which accgunt must be taken. The 
curve represents the lowest stress at which failure 
should occur in plates fixed at the ends, and free at 
the sides parallel to the direction of thrust, but in a 
ship the panels of plating are rigidly held at the ship’s 
side and at the hatchway coaming. The problem of 
the extent to which this end fixing increases the strength 
of the plating against crippling loads has received some 
attention from mathematicians,t whose results gener- 
ally agree that, if the length of the panel exceeds 
about six times the breadth, the effect of the end fixing 
is very small. As the ratios of the sides of panels of 
deck plating are usually somewhat in excess of this 
value, the question of the effect of the end fixing may 
be disregarded. 

In making any comparison of the compressive load 
which can be carried by deck plating, it is necessary to 
assume that the rigidity of the beams is sufficient to 
enable the strength of the plating to be fully developed, 
but the relationship of the crippling load on the plating 
to the rigidity of the beams is a subject on which little 
is known, though here again the mathematician has 
devised various formule, which are not always easy of 
application. On general lines, however, it is thought 
that beams of the scantlings usually fitted should be 
stifficiently rigid in association with the normal thick- 
ness of plating. 





* Paper entitled “‘Some Cases of Failure of Deck 
Plating under Compressive Stresses due to Stranding,” 
presented at a meeting of the Institution of Naval Archi- 
tects, held in London on April 18, 1945. Abridged. 

t See ENGINEERING, vol. 137, page 553 (1934). 

t G. H. Bryant, Proceedings of the London Mathe- 
matical Society, 1891; G. Schnadel, “ Knickung von 
Schiffplaten,” Werft Reederei Hafen, 1930; Timoshenko, 
Theory of Plates and Shells, page 320. 

+ § K. Tamai, “‘On the Buckling of the Upper Deck 
Plating of a Motor Tanker,’’ Japan, 1930. 





In assessing the value to be placed on results deduced 
from the cases to be considered, it must be borne in 
mind that they cannot be regarded as on a laboratory 
basis in respect of acouracy. There are two essential 
points on which information, which is not easy to obtain 
is required. The first of these is fixing the actual points 
of support in a stranded vessel. In some cases, of 
course, there is no doubt about this, but in others it ig 
necessary to deduce these particulars by observation 
of the damage on the bottom, together with any other 
information available. Again, it is not easy to deter. 
mine the exact draughts as, at such times, the crew 
have more serious duties than to observe technica] 
data, but a comparison of time and position of tide 
enables a reasonable approximation to be made. [y 
the cases which are detailed in the paper, every effort 
has been made to ensure that the bases of the calcula. 
tions are accurate and that the assumptions made are 
reliable. 

The bending moments are calculated in the usual 
way and the results are shown in detail for Case 1, in 
Fig. 2, opposite. The thicknesses of the deck plating 
used in the calculations were either actually measured 
or an allowance, based on experience, was made 
dependent on the age of the ship. Particulars of the 
cases examined are set forth below. 

Case 1.—This vessel, 380 ft. in length, of the single. 
deck type with poop, bridge, and forecastle, while in 
light condition ran ashore on a rocky bottom (Fig, 3, 
Ato F). The difference in level between the rocks at 
the forward and after ends of the vessel was about 19 ft., 
and, on grounding, the forefoot lifted about 3 ft. (B). 
As the tide fell, the stern touched bottom (C) and, when 
the tide had fallen a further 5 ft., the plating of the 
upper deck abreast the hatchway abaft the bridge 
commenced to buckle (D). As the tide continued to 
fall, the damage to the deck increased and extended 
to the sheerstrake and topside plating (E), with the 
result that the vessel settled down and touched the 
ground amidships (F). When buckling commenced, 
the bending moment at the section where damage 
occurred was 90,000 ft.-tons, the supports forward and 
aft being 1,580 tons and 890 tons. The stress on the 
plating was about 9-0 tons per square inch. As a matter 
of interest, it may be mentioned that the calculated 
stress on the bridge-deck plating amidships, taking 
into account the ge bending moment at that part, 
was practically the same as that on the upper deck 
where the damage actually occurred. 

Case 2.—In this case, the vessel, 423 ft. in length, 
of the single-deck type, while on a voyage in light 
condition, ran ashore on a sharply sloping shingle 
beach at high water. Several hours later, when the 
tide had fallen about 12 ft., the deck plating: buckled 
abreast the hatchway on the bridge deck. Fig. 4, 
opposite, shows the position of the ship, the point of 
support at the after end being in way of the aft peak 
bulkhead. At the time of buckling, the bending mo- 
ment was about 124,000 ft.-tons, and the supports 
forward and aft, 2,480 tons and 1,640 tons, respectively. 
oe stress on the deck was about 7-0 tons per square 
inch. 

Case 3.—This vessel, which is of the 400-ft. shelter- 
deck type, while in the light condition with the double- 
bottom tanks full and about 130 tons of coal and stores 
aboard, the mean draught being 9 ft. 8 in., approached 
her laying-up berth with her fore end, p ly taking 
the ground in a bank of shingle to hold her in position 
forward, the remainder of the length being water-borne. 
Owing to a change of wind, the vessel pivoted about 
her fore end until she #wung on to a shale ridge at the 
after end. In this position, the ship was supported 
under the forefoot and at the after end of No. 4 hold, 
as shown in Fig. 5. The grounding occurred at high 
water, and two hours later, by which time the tide 
had fallen about 5 ft. 6 in., the deck buckled in way 
of the hatchway forward of the boiler-room. At 
low water the vessel was quite dry. 

On examination, it was found that the forefoot was 
set up about 2 ft. 3 in. in a straight line from amidships. 
The shelter-deck plating was buckled from the sides of 
the vessel to the sides of the coaming, the buckles being 
12 in. in height, with adjacent depression of the same 
amount. The second-deck plating and beams were 
buckled in the same way, although not to the same 
extent, while the inner bottom was also buckled. The 
ship’s sides bulged out in way of the damaged decks. 
At the draught at which buckling first took place, the 
bending moment, at the position of the damage, was 
about 83,000 ft.-tons, the support forward being esti- 
mated at 1,130 tons and aft at 1,740 tons. The stress 
on the plating under these conditions is about 6-3 tons 
per square inch. 

Case 4.—This 425-ft. shelter-deck vessel, while in 
the light condition, with double-bottom tanks full and 
about 120 tons of coal and stores aboard, was approach- 
ing her river berth to lay up when she overshot the 
berth intended for her and took the ground during 
high water, remaining fast. The river was a shallow 
one in which the tide falls rapidly and, at low water, 
the vessel was high and dry. The deck began to 


ft) “3S 





on Ome (ae SSR BS SA I! 


oe 


ple I 





JUNE 29, 1945. 


ENGINEERING. 








FAILURES 


= 
° 


— 
~ 


Compressive Stress... Tons per Sq In. 
~ a Sd Ny 


% 












































“ENGINEERING 


10. 


> - 
= n 
] 


_~ 
? 
° 


Compressive Stress ... Tons per Sq. in. 
oy 
° 


2. 
30 40 60 
ae 
(es21.c) i 
buckle when the tide was quite low and there was no 
water under the vessel. It was found that she was 
lying across a regular shallow depression, the hull 
resting on ridges near the ends, and, as the tide receded 
she cut into these ridges until she settled in the mud, 
as shown in Fig. 6. 

The vessel may be taken as supported by the ridges 
and by the mud tapering off between the ridges and 
just touching bottom amidships, the position of the 
support at the ends being estimated from the damage 
reported to the bottom shell plating. The shelter-deck 
and second-deck plating buckled across the vessel 
abreast the boiler casing, and the shell plating was 
more or less buckled from the deck to the upper turn 
of bilge. In the conditions in which the buckling 
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commenced, the bending moment was about 113,000 
ft.-tons and the stress on the deck plating 6-7 tons per 
square inch. 

Case 5.—This vessel, 410 ft. in length, of the two- 
deck type, with poop, bridge and forecastle, when in 
the fully loaded condition, grounded on sandbanks at 
the harbour entrance at high water. She was supported 
under the forward and after bodies, and quent 
soundings enabled the position of the points of support 
to be ascertained with some degree of certainty; the 
height of the tide when buckling was first observed is 
also known. The bottom was of hard sand, into which 
it was estimated the vessel would sink about 3 ft. 
(Fig. 7). At the time of the buckling, the bending 
moment was about 90,000 ft.-tons, the supports forward 
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and aft 1,710 tons and 1,060 tons, respectively, and the 
stress at the deck about 5-5 tons per square inch. 

Case 6.—This 330-ft. single-deck ship, when loaded 
with iron ore, grounded at high water, the weather 
being fine and the sea smooth. The ground was of 
firm sand and was practically level except for a bank 
of hard shingle. The vessel rested with her fore-foot 
on this bank and was bearing on the ground from the 
machinery space aft to the propeller post (Fig. 8). 
The deck buckled abreast No. 2 hatch about an hour 
before low tide, and, as the vessel was nearly dry at 
low tide, the buoyancy was very small. The bending 
moment in way of the damage was 90,000 ft.-tons, and 
the support forward and aft 2,400 tons and 4,200 tons, 
the buoyancy being only about 500 tons. The stress 
on the deck plating was 10-7 tons per square inch. 

Case 7.—An interesting case, in which the vessel, 
suffered no damage, is that of a coasting vessel, 180 ft. 
in length, which went on the rocks with 1,000 tons of 
coal on board. She was supported on a boulder under 
the boiler-room and on another at the fore side of the 
collision bulkhead, the bottom between these points 
being quite unsupported so that a person could walk 
right under the vessel (Fig. 9). No repairs of any kind 
were found necessary to the deck plating, which was 
only 64 in. in breadth and was supported on the inner 
edge by the hatchway coaming. The maximum 
bending moment was about 19,000 ft.tons and the 
corresponding compressive stress on the plating was 
about 10-7 tons per squaré inch. 

The essential features of these cases are summarised 
in the accompanying Table. The values of the stresses, 
on a basis of ratio of beam spacing to thickness of deck, 
together with Dr. Montgomerie’s experimental curve, 
are shown in Fig. 10, on this page, from which it will 
be noted that they show a marked degree of conformity 
with the curve. 
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Summary of Cases. 














Length | Spacing Thick- 8 
Case. of of ness of — Stress. 
Ship. | Beams. | Plating. $ 
Tons per 
Ft. In. In sq. in. 
1 380 254 0-42 60 9-0 
2 423 33 0-46 72 7-0 
3 400 304 0-44 69 6-3 
4 425 36 0-40 90 6-7 
5 410 27 0-34 79 5-5 
6 330 244 0-52 47 10-7 
7 180 22 0-40 55 10-7 














The conclusions which, it is suggested, might be 
drawn from these investigations are :—(a) the curve, 
as pointed out by Dr. Montgomerie, can be regarded 
as a safe limit for compressive stresses on deck plating 
in a vessel in a seaway, the sagging bending moment 
being calculated on the usual standard assumptions ; 
(b) the curve can also be regarded as a safe limit for 
compressive stresses experienced in a purely static 
condition ; (c) the agreement of the stresses as found 
in (b) suggests that the normal scantlings of deck beams 
are sufficient to enable the compressive strength of the 
plating to be fully developed; (d) the measure of 
agreement between the safe limits for ships in a seaway, 
as well as those under static conditions, indicates that 
the usual assumptions in the former case constitute a 
fairly reliable index of the stresses: actually imposed. 





AMERICAN ARMY PETROLEUM PORT IN ENGLAND.— 
Poole Harbour, Dorset, which had been taken over by 
the United States Army Transportation Corps, was 
recently returned to the jurisdiction of the British 
authorities. Since D-day, 28,845,000 gallons of petro- 
leum, oil and lubricants have been loaded on to shallow- 
draught coasting vessels and shipped to the Continent 
for the use of the Allied Forces. 
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ELECTRICAL APPARATUS. 


566,428. Electricity Meter. Venner Time Switches, 
Limited, of New Malden, W. F. Horgan and W. E. Brook, 
of New Malden. (2 Figs.) July 22, 1943.—The invention 
is a form of the screw adjustment usually adopted for 
setting the brake magnet. The rotor disc 1 is braked by 
@ permanent magnet 2. The latter is carried in a 
cradle 3 with a tail 4 which is drilled and tapped. A 
screw 6 is threaded through this hole and has at one end 
a slotted head with a circumferential groove in which 
is engaged a retaining plate on the frame of the meter. 
The screw 6 works in a longitudinal bore in a bracket 10, 
integral with the frame. The screw 6 passes freely 
through a clamping bolt which has a large head 16 
bearing on the undersides of the limbs of the bracket 
and passes through one arm of the magnet. In use, 





(s66,428) 3 


the magnet is released by slackening the clamping 
nut 17 and the cradle 3 is positively adijusted by the 
serew 6 so that the poles of the magnet are moved for- 
wards or backwards along a chord of the disc 1. When 
the desired adjustment has been effected, the nut 17 is 
tightened on to the clamping bolt to clamp the magnet 
and cradle securely to the frame of the meter. A helical 
spring 19 surrounds the screw 6 within the bracket 10 
and bears against the clamping bolt, acting as a feeler 
which assists in positioning the magnet. This arrange- 
ment provides a smooth and positive adjustment of the 
magnet which cannot be disturbed to any substantial 
extent by the final clamping of the magnet in position ; 
also, the gap between the arms of the magnet 2 is left 
free from obstruction so that temperature correction 
devices, such as that shown at 20, can be fitted. (<Ac- 
cepted December 29, 1944.) 


INTERNAL-COMBUSTION ENGINES. 


566,211. Petrol Valve. The British Thermostat Com- 
pany, Limited, of Sunbury-on-Thames, and W. F. F. 
Martin-Hurst, of Sunbury-on-Thames. (3 Figs.) June 9, 
1943.—The valve is electrically operated and is more 
particularly designed for use in aircraft to allow petrol to 
mix with the lubricating oil so as to d its vi y 
and facilitate starting of the engine from cold. A central 


ithw 





sleeve a forms the armature tunnel,in the upper end 
of which is screwed a petrol inlet connector b. Within 
the sleeve is freely mounted an armature c with an axial 
inlet passage d terminating in radial passages e opening 
into the lower portion of the annular space f between 
the armature and the sleeve. The coil h, withits bobbin 
and outer casing, is an entirely separate unit mounted 
over the sleeve a and secured in position by a spring 
ring k. The petrol is restricted to the tunnel in which 
the armature moves and there is no possibility of leakage 
into the electrical element. The base of the’ sleeve a is 
threaded for attachment of the valve chamber and 
outlet connector g. A valve element n, consisting of a 
disc of synthetic rubber housed in the lower end of the 
armature c, engages a central annular seating m in the 
valve chamber and the armature normally holds the 
valve element on its seating by means of a spring o 
between the armature and the inlet connector 6. Within 
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this outlet connector is a metering jet r. The leads ¢ 
to the coil pass through the wall of the casing well away 
from the petrol passages. When the coil is energised, 
the armature lifts the valve element n off its seating to 
allow petrol to flow through the passages d and e¢ to the 
jet r. This arrangement of passages and valve prevents 
the possibility of vapour locks in the valve chamber g. 
The design possesses the advantage that the central 
part comprising the inlet passages and valve element 
can be completed and tested separately from the coil h, 
which with ite casing is positioned as a completed com- 
ponent. When making the connections to the petrol 
inlet and outlet connectors, the torque is transferred to 
the coil casing by a hexagon portion on the inlet connector 
fitting into a hexagon hole in the coil casing. The outlet 
connector is also formed with hexagonal faces fitting into 
the locking plate v which, in turn, is connected to the coil 
Plate. There is, therefore, no risk of fracture of the 
armature tunnel and consequent leakage of petrol. (Ac- 
cepted December 19, 1944.) 


LIFTING AND HEATING APPLIANCES. 


566,767. Level-Luffing Jib Cranes. The Wellman 
Smith Owen Engineering Corporation, Limited, of London, 
and I. Kay, of London. (7 Figs.) March 15, 1943.—The 
invention is a level-luffing jib crane and its object is the 
provision of a construction having the generally recog- 
nised characteristics of such a crane while being capable 
of operation at high speed with complete safety. The 
crane frame W, is mounted on a rotatable platform X, 
which may be driven for slewing the crane and may be 
mounted on rails to permit of the crane to displaced 


jib is Inffed, its upper pulley rises or falls through 
vertical distance equal to that through which the pulley 
falls or rises, as the case may be. Since the centre 
gravity is central of the length of the jib, a single Dart 
of the hoisting rope at the upper end is balanced by q 
single part of the same rope at the lower end and the 





length of rope that is paid out by a fall of the pulley § 
is sufficient to compensate for the corresponding rise of 
the upper pulley. The load hook, therefore, remains at 
the same level throughout the luffing movement of the — 
jib, unless the winding drum be operated during luffing, 
and travels at a substantially constant horizontal} 
velocity. (Accepted January 12, 1945.) 


STEAM ENGINES, BOILERS, ETC. 


566,711. Forced-Draught Apparatus. James Proctor, 
Limited, of Burnley, and H. Proctor, of Burnley, 
(3 Figs.) July 24, 1943.—The invention in a motorised 
fan unit to work in conjunction with a mechanical stoker 
and self-cleaning firebars for creating a forced draught 
through the firebars of Lancashire boilers. A A! in- 
dicate two air boxes fixed at the front of the boiler and 
arranged in open communication with the boiler fiues, 
each box being provided with a door for inspection pur- 
poses and a door for cleaning purposes. Fixed directly 
to each air box is a fan casing D on the under side of 
which is mounted an electric motor, the spindle of which 

















(666,11) 

drives the fan within the casing. The fan casing is 
arranged in open communication with each air box. 
It is also arranged in open communication with the 





bodily. The jib is suspended by links O from the top 
of the frame and has an offset part D, which is connected 
by links F to the platform, the lengths of the links O, F 
and of the part D being such that luffing of the jib 
causes its centre of gravity L to move horizontally and 
the pulley S to move vertically. Luffing is effected by 
means of a motor-driven nut pivoted on the frame 
W and engaging a screw Y pivoted to the link O, 
this arrangement ensuring movement of the centre of 





gravity L horizontally at a constant speed. When the 


at ph through one or more openings in the top of 
the fan casing which are screened by wire gauze F forming 
part of a cover that is fixed on the top of each fan casing. 
Extending through this cover is a spindle G to the lower 
end of which is fixed a damper that controls the air 
inlets in the top of the fan casing. For this purpose 
the spindle is fitted outside the cover with a crank arm H 
provided with a pin which works in a limiting slot in the 
top of the cover and a screw knob K which can be 
tightened up to fix the arm in any adjusted position. 





( Accepted January 10, 1945.) 
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